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FIELD-CLUBS AND LOCAL SOCIETIES.

Within the last twenty- years there have

been a good many experiments made in tliis

coiintiy towards tiie deA-eJopment of science in

districts where access to public instruction, in

the way of lectures and large museums, was

not to be had. Some of these efforts have

been successful, but many of thera have failed,

principally from a want of understanding of

the conditions that make success possible.

There are few country towns, in this or any

other land, where it is possible to maintain an

academy patterned on the great societies.

Such institutions can only do good when they

are sure of the support of many earnest work-

ers,— of men to whom science is a matter of

all-absorbing interest. Veiy few societies can

be maintained without a system of publication

which is very cosll}-, and often of no measure

of utility compared with their expense.

To make a society successful there must be

a distinct object for it to attain,— one which

is well within the reach of such efforts as its

members can bestow upon it. The success

must be of a tangible sort,— one that is con-

stantly and readily attainable, and in whioli

many can take an active part. In the great

societies of the world, this end is honor, or at

least notoriet}', that niaj- simulate the nobler

motive. In a village, a town, or even a

provincial capital, neither of these ends can be

had with suflllciont certainty to secure the

talent that is open to temptation. So the

local society languishes, or, doing better by

itself, dies out altogether.

There is another form of associated action

among the lovere of science that escapes the
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dangers of the more pretentious associations

which take the name of society or academj'.

This is found in the field-club or purely local

society, whicli proposes for itself the stud3' of

the problems that lie at the very thresholds of

its people. Such associations have already

proved wonderfully successful in the old world.

They abound in England, and are numerous on

the continent. They have found a place in the

affections of the people, and a certainty of

continued life, where academies have dwindled

away.

We do not have to look far into human

nature to see wh\- this success has been gained.

It is happily natural for men to take more inter-

est in near than in remote things. The prim-

rose by the 'rivulet's brim,' provided it is

one's own rivulet, is more interesting than the

Victoria regia of far-off wildernesses. The

geolog}- of the township where a man lives is

more interesting than that of the Colorado

canon, which has never concerned him. So

it is that any association for the study of

near things has a certainty of support that

cannot be secured for any general work in

science ; and field-clubs which try to jiroinote

the study of a township, or at most of a county,

are likely to find a support that surprises their

founders.

Then, if the proper method be followed by

these clubs, there enters into their life an

element of the holiday which is very Air fi-oin

the senatorial methods of the more dignified

society. Their meetings should be princii)all>-

in the outer air ; for they thus secure tlie best

that the study of nature can give, something

of the freshness of woods and field, and

the cheerful contact with other fellow-niorfals

beneath the open sky, — a relation that has a

charm that is denied within four walls.

Wherever there is a single zealous student
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of nature, there is the germ of such an asso-

ciation. He or she can easilj' gather together

a dozen of boys .and girls, men and women,

who will find in open-air inquiry a rich reward

for all the time and force that such activitj'

demands. There should be as little of the

machinerj' of a society as the circumstances

will admit : a council of three to five persons

to direct the scheme of studies, and a secre-

tsay, will serve all the first needs of the asso-

ciation. A few winter-time meetings will find

an interest in the discussion of the problems

that the neighborhood aflbrds, in the review of

work that has been done, and of work there is

to do ; but the most of the work should be

done in the field-meetings.

When there are enough engaged in the work

to warrant it, it will perhaps be well to have

particular inquiries placed in special hands.

Each field-meeting should be for some partic-

ular end or ends ; and, after the field-work is

done, the members should be gathered to-

gether, still by preference in the open air, for

a discussion of the results obtained.

In those cases where the circumstances

admit, it is well for such a society to begin

the making of a little museum devoted to the

illustration of the field with which %\x&y have

to deal. The cost of such a collection need

not be great ; and the utility of the work is

very great, provided it be not too much of a

burthen to the association. It would best not

be undertaken unless the club can see its way
to a well-assured income of at least five hun-

dred dollars per annum, beyond the rent of a

room where it is deposited. Generallj^ it will

be possible in towns of any size, and where

public spirit reigns, permanently to secure a

room in some schoolhouse or libvarj' build-

ing, Large enough for the needs of the lit-

tle museum. The walls of a i-oom twenty

by thirty will serve for the storage of speci-

mens for many years, and its floor-space will

be great enough for meetings in the winter

mouths.

The first thing to be secured is as good a

map as can be obtained, on a tolerably large

scale, of the region to be studied ; for the

awakening of the geographical sense of the

members is one of the best results that can be

obtained by a field-club. In proper time this

map can become the place of record of a

great deal of fact which cannot be represented

by the specimens that ma}- be gathered from

the field that it represents.

The five hundred dollars' revenue upon which

such a collection should always rest will serve,

with due economy, to provide shelves for Ihe

collections, to meet the cost of alcohol, bottles,

etc., and pa}- the trifling other charges of the

societj-.

While it is best that the work of such a

societ}- should be thproughl}- autonomous,

—

that the motive foi' its prosecution should come

from the people themselves, — it will at times

be well to secure the aid of some one specially

trained in such problems as its field affords,

in the way of suggestions concerning work to

be done. Many naturalists will be glad to

give aid in this waj-, either by a lecture, or b}'

written advice. Every field affords problems

in geology, botany, entomologj-, etc., the solu-

tion of which is within the limits of the

simplest research if it onlj- be p.atient and

truth-seeking in spirit. More of the future of

natural history lies in the prosecution of such

inquiries than in all the work that can be done

in the closet.

Such collections, as soon as they are begun,

will at once command the attention of work-

ing naturalists. The}' are sure to be visited

and studied ; and this 'interest they arouse

will, in itself, pave the way to a quickened

life, and better inquiry on the part of the

members of the club.

When these societies become numerous

enough,— when there are a dozen working in

New England, for instance,— it will be well to

have a little joint action among them, such as

could be obtained by an annual meeting of rep-

resentatives frpm them, for the discussion of

methods and of problems to be jointlj- investi-

gated. The interesting experiment of a state

meteorological S3-stem in- Missouri has shown

how useful local observers can be in this

science. It might be well for the societies to
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arrange Cor some common system of observa-

tion in this hraneli. So witli each of the

sciences : conjoint action would solve many

problems that are of the highest interest.

Then, again, tliere would be a great influ-

ence on the extension of science-teaching in the

public schools, that would certainly come from

the existence of such local societies. The

greatest danger that now menaces natural

science is, that the parrot system of teaching.

so long applied to other branches of learning,

will be taken in science-teaching. The jn-es-

enee of a little band of actual imjuirers in

any town will be the best possible assurance

against this. Let the children have some share

in the open-air actual study, and the evil of

the book-system will surely be mended in

part ; for its imperfections will be seen.

It will often be possible to organize such a

club in immediate connection with the schools

of the town where it started. Experience iu

Europe shows that children readily and zeal-

ously engage in such inquiries, and need onlj'

a little direction in their work.

However we look at it, we see much to hope

from the extension of the field-club system of

science study.

TflE NATIONAL RAILWAY EXPOSI-
TION.

TiiK exhibition of railway appliances now
being held at Chicago is probably the most
complete collection of all the varied apparatus
used in every department of railroad working
and construction that the world has ever seen ;

and the management are to be congratulated,

that, while little has been omitted to make the

show complete, still less has been included

which is foreign to the subject of railroads.

The exhibits range over a wide field, from
uniform-coats to steel rails, railroad officers'

desks to revolving snow-ploughs, and from
an electric railroad in full working, and earn-

ing quite handsome traffic receipts, to George
Stephenson's first locomotive, which is shown
by an English railway company.
The main q<iestions which are now awaiting

solution in the railwaj- world are well rci)re-

sented in the exposition. The cheap traiis-

port of heavy freight-trains over steep grades.

the conveyance of perishable articles, such as

meat and fruit, and the control of the via viva

or momentum of trains, are all questions which
have to a certain extent been solved ; and
further developments of these solutions are

shown. A locomotive of unprecedented size

and power, fitted with a valve-gear of novel

construction, which yields excellent results, is

shown by the Southern Pacific railroad, and a

large number of fine engines are shown by the

Brooks and other locomotive works. The ex-

hibition of rcfriger.ator ears is ver^' complete,

and most of them appear to be of simple and
cfflcicnt design. Continuous brakes. ai)plicable

to freight-trains, are exhibited ; and as some
of them appear worthy of careful examination,

we shall refer to them later on.

While there can be no doubt, that as regards

cheapness and rapidity of construction, general

excellence of bridges, locomotives, and cars,

the railways of this country arc ahead of the

rest of the world, the signalling arrangements

here, with few exceptions, are rudimentary and
inetliciont, and render fast travelling a matter

of considerable difliculty, if not danger. It is

impossible to run a really fast express-train

if the signals are ambiguous, and if every level

crossing is made a compulsory stopping-place.

The saving iu time liy fiist trains can only be

fully felt in a great country, where very long

journeys are not only possible, but are fre-

(piently undertaken ; but hitherto this fact has

been little appreciated, and people have been
content to travel at a slow speed, and put up
with frequent stoppages, because the railways

were new, the rails roughly laid, and many
bridges unsafe at a high speed. But of late

years these conditions have lieen materially

changed. The wide-spread use of steel rails,

the greater care bestowed on the road-bed.

and the introduction of iron bridges of first-

class workmanship, have rendered high speed

perfectly safe and easy on most parts of good
roads in the eastern and middle states ; but

it is rendered unsafe where switches are so

arranged that they may be left open to an

approaching train without any signal warning
the engineer, or the signals are so formed that

the difference to the eye between a clear or all-

right signal and a danger or stop signal is

slight in snowy weather or uixler certain at-

mospheric conditions which render the differ-

ence between colors in)|>erceptible, though a

difference in form may be perceived.

The exposition is, however, especially strong

in signal apparatus ; and there can be little

doubt that the most important result of the

exhibition will be the wide-spread adoption
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d.f some of these safety- appliances, rendered

iiocessar_y bj* the increased number of trains,

and the fact that the thicker and moi'e numer-
ous popuhition now demands both safer and
fa,ster travelling. The real gain of time to a

business-man, obtained by a difference of a few
miles an hour in the speed of a long-journej'

train, is best illustrated hy an actual case,—
a man in New York who wishes to do a day's

work in Chicago. He takes one of the fastest

and best appointed trains he can find, — the

Chicago limited. It leaves New York at

nine a.m., and lands him at Chicago at eleven

the next morning, having accomplished nine

hundred and eleven miles in twenly-six hours

fifty-five minutes, allowing for the diff'erence in

time between the two cities. This makes an
average speed of 33.8 miles per hour, includ-

ing all stoppages. But assume, what is surely

not extra^•agant, that as high a speed can be
attained on the Pennsylvania or any other

first-class American road as on an English
main line, and what shape does the problem
assume? On one English road, the Great
northern, the distance between Leeds and
London (a hundred and eightj-'Six miles and
three-quarters) is done in three hours forty-

five minutes, including five stoppages ; on
another, the Great western, the hundred and
twenty-nine miles and three-quarters between
Birmingham and London is run in two hours
forty-five minutes, including two stoppages

;

and as neither of these routes is particu-

larlj' level or straight, and both pass through
numerous junctions with a perfect maze of
switches and frogs, they gi^'c a fair idea of
what is possible in speed on the railroads

of this countrj-. These figures give, respec-

tively-, speeds of 49.8 and 47.2 miles per
Lour. Taking as a fair average forty-eight

miles an hour, including stoppages, the journey
from New York to Chicago should be done
in eighteen hours fifly-nine minutes, or, say,

nineteen hours, — a saving of seven hours
fifty-five minutes on the present time ; so
that, if the train were arranged to leave at

fifty-five minutes past four in the afternoon
instead of nine o'clock in the forenoon, the
whole of this time would be saved in the busy-

part of the day, effectually adding a day to

our imaginary traveller's business and dollar-

making life.

It may be thought that such a deduction is

unfair, as the EngUsh st3ie of car is so much
lighter than the American ; but, as a matter of
fact, the average English express-train is con- •

siderably heavier than the Chicago limited, and
conveys about three times the number of pas-

sengers ; and, as trucks and oil-lubricated axle-

boxes are not yet universal there, the tractive

resistance per ton is pi'obably higher. It cer-

tainly, therefore, seems not only possible, but
feasible, to attain these high speeds in this

country, where, owing to the long distances to

be tra^elled, they are more valuable than in

England ; and the great step towards attaining

that end is the adoption of proper and efficient

signalling arrangements. All the other steps

are achieved : the American passenger locomo-
tive of the present daj' is perfectly competent
to drag a hea^y train at a speed of over sixty

miles an hour ; the cars, as now constructed,

can travel safely and smoothly at that speed-;

and the steel rail, the well-ballasled tie and per-

fect workmanship of the modern iron bridge,

can well support the thundering concussion of
an express-train at full speed. But this speed

can only be maintained for a few miles at a

time if the engineer who guides this train be

doubtful whether that dimly-seen signal imply

safetj^ or danger, or if the laws of the state

bring him to a full stand where his road is

crossed by a small corporation with a high-

sounding title, which owns one locomotive

with a split tube sheet and two cars down a

ditch.

To run a fast train, a clear, uninterrupted

road is absolutely necessarj- ; and the reason is

not far to seek. To move a body from a state

of rest to a velocit3- of sixty miles per hour
or eighty-eight feet per second, an amount of

work must be performed equivalent to lifting

that bod^- a hundred and twenty-one feet.

Now, it is apparent to the simplest capacity

that it requires a pretty powerful engine to

overcome the resistance of a train running at

sixty miles per hour without every few miles

putting on brakes to destroy this velocity, and
then to lift it a hundred and twenty-one feet

again to attain speed ; the resistance of the air,

and the friction of bearings on journals and of

fianges against rails, going on all the time. As
a mfttter of fact, showing what severe work this

is on an engine, the Zulu express on the Great
western railway of England, which is the fast-

est train in the world, has been repeatedly

carefully timed ; and it is found, that, though
running over an almost absolutely level and
stiaight road, it takes a distance of twenty-

six to twenty-eight miles to attain its full

speed, about fifty-eight miles and a half an

hour.

The adoption of a safe and thorough system
of signals, efficiently warning the engineer of

a train of any danger in his path, whether

from a misplaced switch, au open draw, or a
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(Veigbt-tiain ahead, may he regarded as of

great importance to the American railroad

system, in a manner crowning the edilice, and
enabling roads to be operated with greater

speed, safety, and regularity,

( To be continued.)

THE INFLUENCE OF GRAVITATION,
MOISTURE, AND LIGHT UPON THE
DIRECTION OF GROWTH IN THE
ROOT AND STEM OF PLANTS.

'Members of my present botany class have
perforiped some experiments this spring, bear-

ing upon the above caption, wiiich, although

not developing any thing new in the interest

of the extension of experimental methods in

the lower schools, it seems to me may be

found worthy of a record in the columns of

Science,

Seven balls of moss, about four inches in

diameter, were prepared, in the centre of which
were planted fioni fifty to a hundred grains of

oats, barlej', or corn ; in some cases a mix-
ture of two of these grains.

No. 1 was suspended in free air. lighted on
all sides. No. 2 was placed on a glass tum-
bler, in the bottom of which some water was
kept, but not enough to rise within two inches

of the lowest part of the ball. No. 3 was fit>

ted into the mouth of an inverted bell-glass in

such a manner that one half of the ball was
within the jar and one half without it. No. 4

was placed one half within and one half without

a bell-glass placed in a horizontal attitude.

No. 5 was in a tight tin can, the ball fitting

it like a stopjier, so as to exclude the light

and to prevent a circulation of air. One-half

of the ball protruded from the can, and the

can was inverted. No. O was placed in a

can similar to that of no. 5 ; but this was
placed in a horizontal attitude, as in no. 4.

No. 7 was mounted upon a spindle running
through its centre. The spindle was attached

to the stem of the minute-hand of an eight-daj-

clock in such a manner that the axis of the

spindle was a continuation of the axis bearing

the minute-hand of the clock. The spindle

was a piece of one-eighth inch brass wire hav-

ing a strip of tin soldered to one end of it.

The tin was perforated with a square hole,

exactly fitting the shaft of the minute-hand of

the clock. The other end of the wire was
filed down to form a small journal, which worked
in a hole bored in a lump of solder secured to

the end of a wire which acted as a support to

the distant end of the spir.dle. This supporting

wire was first bent double, forming a narrow

V, and the solder, which served as a box for the

Journal, dropped in the vertex. The two arms
of the V were then bent upon themselves in the

same direction so as to form a right angle with
the plane of the V. Two holes were bored in

the frame of the clock above the dial, but close

to it. and the arms of the bent V inserted. The
minute-hand was then removed from the clock,

and .ilso the washer behind it. The tin shoul-

der of the spindle was then placed upon the

shaft, and tiic minute-hand replaced ; the

shoulder serving in the place of the washer,
which hail not been replaced. It was only
necessary- to shorten the pendulum a little to

enable the clock to record time with its usual

regularity.

The results observed after germination were
as follows :

—
In no. 1 the stems all came out in a clump

at the top of the ball, and the roots in a cluster

from the under side. The roots, however,
after protruding from half an inch to an inch,

curved upon themselves, and re-entered the ball,

or else withered. In no. 2 the stems all came
out at the top, and the roots at the bottom ; but
the roots in this case continued straight down-
ward into the water, no one of them turning

back into the ball. In no. 3 the plants de-

ported themselves in all respects as those did

in no. 1, except that the growth was very much
more rapid. In no. 4 all of the stems except
two came out of the ball into free air : two
grew horizontally' into the bell-jar. A large

cluster of the roots came out of the ball and
entered the jar, and continued to grow horizon-

tally, only depending so much as was neces-

sary b3- their own weight. Others of tiie roots

emerged from the lower side of the outer half

of the ball, but soon entered it .igain. In no. .5

all of the stems came up in the dark, damp
atmosphere ; and the roots emerged from the

lower side of the hall, but re-entered it again, or

else perished. Many of the stems (oats in this

case) threw out a pair of opposite bodies, ap-

parently secondar\- rootlets, which grew hori-

zontall}-, in all cases observed, to a length of
about one inch. The color of the stems in

this case was a pale yellow. In no. all of
the stems came from the ball upward into the

light, and very many of the roots protruded

horizontally into the can, some of them leav-

ing tiie ball above its centre, A corn-root

extended itself hoinzontally four inches beyond
the surface of the ball, and in that distance

wa^ only depressed one-half of an inch. On the

corn-roots back of the sensitive tips, the deli-

vatc root-hairs were so numerous and long as

to give it a resemblance to the hair-brush for
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cleaning lamp-chimneys. In this ball a num-

ber of roots also emerged from the lower side

of the ball, but only to re-enter it again, as in

the other cases. In no. 7 stems and roots

came out together indiscriminately, and from

all sides of the ball ; the roots, however,

after protruding from half an inch to an inch,

re-entering the ball or withering. This experi-

ment was twice repeated. In the first case

more stems appeared from the side of the ball

away from the face of the clock, and the greater

number of roots made their appearance on the

opposite side of the ball. It was observed in

this case, however, that the spindle slanted

about two degrees toward the clock. In the

next experiment the spindle was made hori-

zontal, and no difference as to place of emer-

ging of root and stem was observed.

These experiments in combination appear to

show with clearness the influence of moisture

and gravitation in determining the course of

the root, and to suggest that the influence of

moisture is the stronger of the two.

The emergence of the sensitive tips of the

primary- roots from the damp ball into the dry

atmosphere I suppose Darwin would have ex-

plained as the result of the persistence of the

impressions in the root behind. The horizon-

tally extending roots in the damp atmosphere,

both dark and light, suggest that the response

to gravitation in both cases was nil. May it not

be true that the diageotropism of roots is such in

no other sense than that of direction of growth ?

that it is in reality siniply a growing toward

the proper amount of moisture? This would
appear to explain the oblique direction of sec-

ondary branches, and the largely indifferent

direction of tertiarj' ones. The balls in the jart,

placed in the horizontal attitudes indicate that

the stem does not grow simply in a direction

opposite to that of the principal root, for they

were turned toward each other through an angle

of nearly ninetj- degrees. The two inverted

jars show that the stems did not seek a dry
atmosphere, for in both cases they grew up
into that which was more moist. The inverted

dark jar shows that the effect of the impact or

absorption of light on the lower half of the ball,

and the absence of these effects upon the upper
half, did not produce a sufficient contrast to

guide the stem into the light ; but since, of the

two jars placed in the horizontal attitude, only

the ball in the mouth of the glass one sent

stems into the jar, it seems possible, since

other conditions were alike, that light may
exert a small influence in guiding the stems
from the ground. F. H. King.

River Falls, Wisconsin, May 17, 1883.

SOME GLACIAL ACTION IN INDIANA.

With members of my class in geolog3-, I

have been examining the glacial deposits in

this vicinity (Montgomery county). Our chief

water-course is what is called Sugar Creek, a

tributary of the AVabash River, whicli occupies

a valley with a general south-westerly bearing,

virtuallj' the same trend which the Wabash has

across the state before it makes its sharp bend
to the south. Along the vallej's of the Wabash
and Sugar Creek, there are abundant evidences

of a glacier which moved in the direction of the

vallej-s, and is known as the Lake Erie o;lacier,

as it advanced in the direction of tlie axis of

that lake, and so up the Maumee. and across

the low divide at Fort Wayne, into the Wabash.
Sugar Creek itself has been compelled to bend
sharply to the south a few miles to the west of

us by the deposits of this old glacier, and lias

cut its new channel through the soft subcar-

boniferous sandstone. At one place in this

count}', where the creek still occupies its pre-

giacial vallej^ it cuts through what we for-

merly considered a large terminal moraine,

which lies squarely across the valley. Recent

floods have swept away some of this moraine,

and laid bare the country rock. This rock is

found to be smoothly planed, and absolutel}'

covered with glacial scratches all trending

N. 20° W., or almost at right angles to the

valley of the creek and the course of the former

glacier. These scratches of the second glacier

are now found in many places throughout the

county ; and our old terminal moraine proves

to be a medial moraine, and bears upon its back

a line of huge bowlders with the same north-

westerly' trend. These facts are recorded here

in the hope that they may be of some use in

the consideration of a much-vexed question.

Joiix M. Coulter.
Wabash College, Crawfordsville, Ind.

THE UNITED STATES FISH-COMMIS-
SION STEAMER ALBATROSS.

I.

Proisauly no department of scientific inves-

tigation has made greater progi'css in its meth-

ods of work during the past ten years than

that of deep-sea research. The successful

introduction of steel piano-wire for sounding,

and of wire rope for dredging purposes, marks
a new era in this class of exploration, for

which credit is mainly due to American skill

and energy. While claiming so much in behalf

of our own country, we frankly acknowledge

that the only feasible method of using sound-
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iug-wire was ilovised by one of the best known
of English pliysicists, Sir William Tliomson

;

but his efforts were entirely ignored by the

mother government, and first bore frnit on this

side of the Atlantic, through the liberality of

the American navy.

It is needless in this connection to discuss

the rapid development of this system of deep-

sea sounding, which has been so fully described

by its most zealous advocates, Messrs. lielknap

gested by Mr. Alexander Agassiz, under whose
supervision it was first put to trial on the coast-

survey steamer Blake in 1877. To Messrs.

.Sigsbee and Agassiz, and the officers of the

Blake, is due the greater number of improve-

ments in deep-sea dredges, trawls, and acces-

sories to sounding, which are now employed
on the American coast ; while the IT. S. fish-

commission claims priority as to the appliances

for moderate depths of water, although many

and Sigsbee, of the United States navy. We
may be pardoned, however, for recalling the

fact, tiiat it was early in 1874 that Capt. Bel-

knap made his famous sounding-vovage across

the Pacific Ocean in the U. S. S. Tuscarora,

while the Challenger was still plodding its way
around the world with its cumbersome hempen
rope, one of the Thomson machines being care-

fully stowed below. Since then Commander
Sigsbee has so perfected the sounding-machine,
on the proper working of which success with

wire depends, that further improvements seem
impossible.

The use of wire rope for dredging was sug-

of these are yet to be thoroughl^y tested in the

deeper parts of the ocean.

The great desideratum in marine explora-

tions has alwa3-s been suitable vessels for prop-

erly carrying on tlie work in all its branches.

Our coast-survey, however, is gradually build-

ing ni) a fleet of steamers which are admirably'

adapted to their special field of surveying and

sounding : and several of these, among which

we may name the Blake, the Ilassler. and tlie

Bache, have already rendered distinguished

services in the line of deep-sea dredging and

trawling. The latest addition to our ex-

ploring-fleet has been the construction of a
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thoroughlj' sea-going steamer for the ex-

press purpose of investigating our maritime

fisheries, in botli a scientific and practical

manner, by means of every known appliance

suited to the work. This new undertaking

is but an advance step in the progressive

work of the U. S. fish-commission, under

the able and judicious management of Pro-

fessor Baird, and was demanded by the urgent

necessitj' for a more extended knowledge of

our off-shore fishing areas. The initiative

in this direction was taken some three or

four 3'ears ago, when Congress sanctioned the

building of the steamer Fish Hawk, in the

combined interests of fish culture and ex-

ploration. Previously, small naval steamers

had been adapted to the requirements of

the fish-commission as their services were
needed ; and, considering the pioneer char-

high seas, chasing schools of fish, or diving

beneath the surface with the dredge and
trawl.

The Albatross is a twin-screw propeller,

rigged as a brigantine, and was built at Wil-

mington, Del., during 1882, by the Pusey &
Jones Company, who were also the builders of

the steamer Fish Hawk. She was designed

by Mr. Charles W. Copeland, consulting

engineer of the U. S. lighthouse board ; and
her entire construction and subsequent prep-

aration for service have been under the

immediate supervision of her present com-
mander, Lieut. Commander Z. L. Tanner,

U.S.N. The launch was successfullj^ made
Aug. 19 ; and the work of fitting up the

various quarters and of arranging the scien-

tific appliances was rapidly pushed to com-
pletion. The trial trip began Feb. 9, 1883 ;

SITUDINAL SECTION OP UNITED STATES FISH-COMMISSION STEAMER ALBATROSS.

1. Topgallant forecastle; 2. Fish-davit; 3. Sigsbee Boanding-machine; 4. Dredgine-engine; 5. Lower end of dredging-boom;
6. Dredge-rope ; 7. Pilot-house; 8. Chart-room; 9. Upper laboratory; 10. Naturalists' staterooms; 11. Steam-drum; 12. Galley;.

13. Upper engine-room; 14. Entrance to wardroom; 15. Poop-cabin; 16. Storerooms; 17. Fore-passage; 18. Berlh-decls;

acter of their work, they rendered valuable

aid.

In associating fish-culture with scientific

investigation, some sacrifice had to be made
at the expense of one or other of these

IDrojects ; as no steamer, built to enter the

shallow rivers and indentures of our coast-

line, could venture with safety to any dis-

tance from land. Fish-breeding was at that

time considered the more important ; and the

Fish Hawk, with her shallow draught of

water, must confine her operations to the

vicinity of the coast ; and yet, from a pe-

rusal of recent papers in this journal bj'

Professor Verrill, it will be seen that her

contributions to biology have been surpris-

ingly- great. The Albatross, however, as

the new steamer has been christened, will,

like her namesake, make her home upon the

and at the time of writing she is making her

first long cruise.

In the construction of the Albatross, sev-

eral novel features in marine architecture

have been introduced ; as past experience has

proved that the ordinaiy form of hull is but

poorly suited to the work of deep-sea dredg-

ing and trawling. The most important mod-
ification is at the stern, which has been

sharply modelled to enable her to back readily

and safelj^ in a seaway-, her usual method
of propulsion while engaged in this class of

work. The rudder and its attachments have

also been made of extra strength to withstand

the hard service to which thej' are theiveby

subjected.

The greatest length of the vessel is two hun-

dred and thirty-four feet ; and the length at the

ordinary water-line, with a draught of twelve
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feet, two humlred feet. The breadtli of beam
moul(le(l is twenty-seven feet and a half. The
registered net tonnage is four hundred tons, and
the displacement on a twelve-feel draught, a

thousand tons. The frame-work and hull are of
iron, which also enters large!}' into the construc-

tion of the deck-house. Forward and aft, the

iron sides extend to the level of the upper deck
to enclose the poop-cabin and top-gallant fore-

castle, wiiilc in the intervening si)ace they
form a high protecting rail to the main deck.
The deck-house (7-14), which is eighty-three

feet long, thirteen feet and a half wicle, and
seven feet and a quarter high, extends from
just forward of tlie mainmast nearly to the

foremast, leaving an ample passageway on
either side between it and the rail. The after-

part is built of iron, with wooden sheathing;
but forward of the funnel it is entirely- of wood.

followed by the steerage (20), main laboratory

(21), engine and boiler compartments (24,

22), which extend into the hold, and the

ward-room (2.")).

The forehold contains the magazine (27),
water-tanks, ice-house (29). and a variety of

storerooms. Underneath tlie laboratory is a
large room (32) for the stowage of natural

history materials : and lielow the ward-room are

the appropriate storerooms for the use of the

mess, the navigator, and paymaster.
The poop-cabin (1-5) , on the main deck, is a

large, commodious room the entire width of the

ship, and extending thirty feet forward from
the stern. It contains two state-rooms, a bath-

room, pantry, and office, and is convenientlj'

furnished. The ward-room (2.5) underneath
is thirty-eight feet long, and has eight large

state-rooms, a bath-room, and pantry. It is

SECTION OF L'NITED STATES FISH ISSIUN STEAMER ALBATUOSS.

19. ReellDK-onglne;, .20. Steeraite; 21. Lower or main Inboratory ; 22. Boikr; 23. Coal-bunkers; 24. Engines; 25. Ward-
room; 26. Cabin storeroom; 27. Mai;azine; 2S. Mai:azine passage; 29. Ice-bo.t; 30. Upper hoid; 31. Lower liold ; 32. Xatural
liistory Bloreroom ; 33. Wardroom storerooms ; 34. Fropelier-wlwel; 35. Rudder.

The forward compartment, which is raised

about three feet above the genei-al level of

the house, is the i)iIot-house (7), containing a
steam quartermaster to aid in steering. Fol-

lowing it in succession are the chai't-room

(8), up|)er laboi-atoiT (9), four state-rooms

(10), steam drum (11), galley (12), upper
engine-i-oom (i;5), and entrance to the ward-
room stairway (14).

Below the main deck the vessel is divided
into six water-tight compartments by five trans-

verse iron bulkheads, there being also an addi-

tional bulkhead which is not closed.

The berth-deck, forward of the collision

bulkhead, is cut up into stoi'ci'ooms (16),
reached by scuttles fiom the main deck. Next
aft is the bei-th-deck pi'oper ( 1«), which is forty

feet long and the wiillh of the ship, with supe-
rior accommodations for a large crew. It is

well lighted l)y a broad skylight overhead in

addition to the usual side-ports. These quar-

ters ai-e entii-ely occupied hy the offlcei's of the

ship, the civilian scientific staff being accom-
modated in the four state-rooms (10) of the

deck-house abaft the upper laboratory. The
latter rooms are better iidapted for study than
any others on the ship ; each having a large,

squai-e side-window at the proper iieight for

woi'king with the micioscope. should the natu-

ralists desii'e to conduct their more delicate

observations in privacy.

Of most interest to tiie student are the sci-

entific quaiters, which are veiy capacious, and
amply sutiicient for all possible needs. They
occupy a ccnti-al position, being thereby re-

moved as far as possible from the exti-emes of
motion caused by rolling and pitching. They
extend from just above the keelson to the upper
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deck, and consist of three rooms on as manj'

levels : the lowest (32) being a storeroom ; the

central one (21) a general laboratorj', or work-

room ; and the upper one (9) a deck-labora-

tor3' for microscopical work and stiid3'. These
rooms communicate with one another bj' means
of stairways, but are entirch' cut otf from all

the rest of the ship, excepting through the

side-doors of the upper laboratorj'. The two
lower rooms are protected fore and aft b}'

water-tight iron bulkheads, reaching to the

main deck ; and the storeroom, which contains

the supply of alcohol, can be made a tight

box, and instantlj- filled with steam, in case of
fire.

Light is admitted to the upper laborator3^

through a skjiight, and two windows on each
side, and to the general laboratory through
three ports on each side, and two deck-lights

overhead ; but in the storeroom artificial light

is uecessarjr. During the daj'-time, therefore,

the working-rooms are sufficiently well lighted

for all ordinary purposes ; but the sj-stem of

electric lamps, which pervades the entire ship,

reaches its height of development in these

quarters, and every few feet of space contains

its little glass globe and horseshoe. The
effect at night is very brilliant, and work can
then go on about as comfortablj' as in the

brightest sunshine.

[ To be continuecJ,\

SURFACE CONDITIONS ON THE OTHER
PLANETS.

In the Popular science monthly for .June appeared

an article entitled ' Cost of life,' by John Pratt,

upon the habitability of the other planets. To his

conclusion that most of the larger planets are prob-

ably unsuited for habitation by beings like ourselves,

I think few astronomers would take exception; but
several of his statements as to their surface condi-

tions are apparently at variance with modern obser-

vation, and with the results of the application of the

principles of mechanics.

As to the light from the planets, he says, " In the

first place, as might have been conjectured even
before the revelations of the spectroscope, from their

great volume of light as compared with their dis-

tances from the sun, all of these great bodies [the

four exterior planets] are self-luminous." There is

some reason to believe that at certain times portions

of the surface of Jupiter do shine by their own light,

but it is certainly very faint, as otherwise, when his

satellites pass into his shadow, they would still reflect

some light to the earth. In point of fact, however,
even to the most powerful telescopes, they absolutely
disappear. As to the three i-emaining planets, their

light is so faint at the best, that any determinations

as to their self-luminosity are entirely out of the

question. The spectroscope shows us nothing what-
ever on this subject with regard to any of these

bodies.

We are then told, that " the density of Jupiter being
about 1.40, and that of the earth 5.48, it follows that

the attraction exerted by Jupiter is roughly 300 times

that of the earth. A man wbo weighs 1.50 pounds
on the earth, if transported to Jupiter, would shake
the ground with a ponderous tread of 45,000 pounds,

or 22i tons. His own weight would at once crush

him into a mere pulp. A hickory-nut, falling from
a bough, would crash through him like a rainie-ball.

Again : water would weigh fifteen times as much
as quicksilver. A moderate wave would shiver to

atoms the strongest ironclad, etc." Applying the

M
ordinary formula, W —

jy,, — where M, the mass

of Jupiter, in terms of the earth, is 313, and D, its

diameter, is 11, — we find the weight, W, of an object

on the surface of Jupiter, equals ?if, or 2i times what
it would weigh here : hence our 150-pound man would
weigh just 375 pounds there, and would not be seri-

ously inconvenienced by a whole battery of hickory-

nuts, provided he wore his hat. With reference

to Mars, he writes, that " tlie relative mass of Mars
being only about ,;'„ that of the earth [it is ^ approx-
imately] . . . our typical man would only weigh
about 2/ pounds. . . . An 80-ton locomotive would
not propel a train of empty cars. ... A rifle-ball might
be caught in the hand without harm." According to

the law of gravitation, the ' typical man ' would weigh
66 pounds. Supposing the SO-ton locomotive re-

duced in weight in the proportion he states, the cars

would be so also : therefore, under any such conditions

whatever, the 80-ton locomotive would draw precisely

as great a quantity of matter there as it would upon
the surface of the earth. As to the rifle-ball, its

stored energy is proportional to J/F-; that is, it is

proportional to its mass, and independent of Its

weight. But the mass of a body is the same through-

out the universe : therefore experiments in catching

rifle-balls in the hand on the surface of Mars would
be dangerous.

Finally, referring to Mars, he says, " Nothing can
be more certain than that there is no liquid in Mars,

and no life." As seen through the telescope, the

poles of Mars appear of a brilliant white color.

When one of the poles is turned towards the sun, the

size of the white spot diminishes, and, when it is

turned away again, it increases. Some astronomers

have inuagined these white spots to be snow: in that

case, it is difficult to account for the disappearance,

unless we suppose that it melts. It therefoi'e seems
rather a sti'ong way of expressing it to say that
" nothing can be more certain than that there is no
liquid in Mars." There are several other points

raised by our author which would bear mentioning,

one or two on the subject of energy, particularly " a

large aspect of the question, which seems to have
escaped the attention of thinkers;" but I think the

points referred to above will be sufficient for the

present occasion. W. H. Pickering.
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COMPOSITION OF THE MESODERM.

Under the title ' Archiblast and parablast,' Wal-

deyer has published a long article [Arch, mikrosk.

anat., xxii. 1), in which he reviews chiefly His's views

concerning the origin of the connective tissue, blood-

vessels, etc. ; but he also considers several cognate

questions.

His's investigations have been confined to verte-

brates, but he apparently believes that his view is

also applicable to invertebrates. Professor His dis-

tinguishes two distinct groups of tissues, — the archi-

blastic and parablastic. The former includes all the

epithelial, muscular, .and nervous tissues, comprising,

therefore, the glands, smooth muscles, and neuroglia:

the parablastic group comprises all the connective

tissues and blood, with which are counted the blood

and lymph vessels, and also the leucocytes. The
parablast arises beyond the embryonic area proper as

cells which grow into the embryonic region. These

cells arise, according to His, out of the granules of

the white yolk; these granules, from cells in the yolk;

which cells are immigrated leucocytes, that enter the

ovum while it is still in the follicle of the ovary.

Waldeyer accepts this division, but he differs from

His mainly in two points,— first, in excluding the lin-

ing of the peritoneal cavity from the list of endothelia,

and therefore also from the parablast; second, in

ascribing a different origin to the parablastic cells.

(As regards the first point, there can be no rcison-

able doubt that His's account of the origin of the

membrane is erroneous: because, 1, the disappear-

ance of the original epithelium, and the new forma-

tion by leucocytes of an epithelium on top of it, was,

to the last degree, improbable, so that a gross error

of observation would be more probable; 2, His w.\s

unable to bring forward any definite observations in

his favor; 3, his conclusion was and has since been

contr.adieted by the direct observations of others.

Waldeyer has done good service in calling general

attention to these objections, but the matter can

hardly be considered new.)

As regards the second point, we reproduce Wal-
deyer's own summary (p. 47). In the eggs of all

animals which have blood and connective tissue at

all, the segmentation of the egg does not continue

in the same manner up to the end; but one must
distinguish a primary and a secondary segmentation:

the first divides the egg, so far as it is capable of seg-

mentation, into a number of cells which are mature
for the formation of the tissue, and form the primary

germinal layers. A remainder of immature segmen-
tation-cells ( in holoblastic eggs), or of egg-protoplasm,

which has not assumed the cell-form (in meroblaslic

eggs), is left over. In either form, this remainder
does not directly enter into the germ-Layers as an
integral component, but undergoes first a further cell-

formation, — the secondary segmentation. From the

cells thus formed, the parts richer in protoplasm are

cut off, and make the primitive parabl.ast-cells; while

the part richer in yolk remains only to be used as

nutritive material. It will be seen that the essence of

Waldeyer's theory is, that a portion of the segmenting

egg is retarded by the presence of yolk ; and so there

are some cells, or, in m^roblastic eggs, some proto-

plasm, whicli is laggard in development, and does not

directly enter into the primitive layers, but becomes
the parablast.

The parablast is essentially identical with the mes-
enchyma of the brothers Hertwig, except that the

latter include the smooth muscles in the group.

Waldeyer endeavors to justify his theory of the origin

of these tissues from laggard cells, but it seems to

the reporter unsuccessfully.

There is given also, p. 38-44, a discussion of the

relation of the yolk to cleavage, in which the views

advanced several years ago by Minot {Proc. Host. soc.

nat. hist., xix.) are brought forward anew, apparently

without knowledge of their previous publication by

another writer. In the discussion of the origin of

the parablast-cells, p. ',1-27, it appears that His's view

of their origin from the white yolk is definitely shown
to be untenable. Incidentally, emphasis is laid upon
the f.ict, that, in meroblastic eggs, the protoplasm of

the animal pole sends down processes into the yolk

:

it is from these processes in the ' keimwall ' of birds'

eggs that the parablast-cells arise, according to Wal-
deyer. His article, as a whole, is chiefly a discussion

of the literature of his subject. C. S. Minot.

THE ECLIPSE OF ISSS.

At the present time, when interest is chiefly

drawn toward the successes of the astronomers who
observed the eclipse of the sun month before last from
the small islands in the Pacific Ocean, the results of

the eclipse of May 17, 1882, obtained in Egypt, have

especial significance. These were briefly stated by

Dr. Schuster at a late meeting of the Royal astro-

nomical society. During the progress of the eclif)se

three photographic instruments were at work:^one

took photographs of the corona itself ; a second was
a photographic camera with a prism placed in

front of it, that is, a spectroscope without a collima-

tor; and the third was a complete spectroscope.

Photographs were obtained in all three instruments.

The direct photographs of the corona indicate its

variations from eclipse to eclipse, — a matter of much
importance in solar physics. If the photographs

taken during eclipses in the past twenty years are

compared with each other, it will be seen that the

corona varies in a regular way with the state of the

sun's surface, although there are irregular minor

changes. At the sun-spot minimum the corona is

much more regular than at the maximum. At the

minimum there is a large equatorial extension, and

near the solar poles a series of curved rays. At the

maximum there is practically no regularity at all: the

long streamers go up sometimes in one direction, and

sometimes in another; and this last year, near the

sun-spot m.'iximum, there was absolutely no symmetry
in the .appearance of the corona. The transparency

of the streamers was most striking. f)ne streamer

can sometimes be traced through another, showing

that the matter, whatever it is, must be very thin.

The rifts start from the solar surface in an entirely
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irregular way, with a tendency very often toward the
tangential direction at the lower parts of the rifts.

The photographs extend about a diameter and a half

from the sun's limb, and a comet appears on the

plates about a solar diameter and a half from the
sun's centre. It must have been very bright, as it

appears clearly in tlie photographs. Measurements
seem to indicate a small shift iu its position during
the interval between the first photograph and the last.

Turning now to the photographs taken with the
camera and prism in front, — an instrument which
gives an image of the prominences as oft repeated
as there are rays in the prominence, — the plates

employed were sensible to the infra-red as well as
violet rays. One prominence gave a great number
of lines iu the ultra-violet. The fact was brought
out in this eclipse, that the brightest lines in the
prominences are due, not to hydrogen, but to cal-

cium. Besides these and the hydrogen lines, there
is the line D, in the yellow, and the C line of
hydrogen in the red, and also a photograph of two
prominence-lines in the ultra-red. In addition to the
prominences, there are visible in the photographs
certain short rings round the moon, which mean that
at these places the light sent out by tlie gaseous part
surrounding the moon is not confined to the prom-
inences. It is, as would be expected, the green
coronal line which chiefly corresponds to one of
those rings. This green line, K 1474, is a true coronal
.line, and is only very faintly traceable in one of the
prominences.

In considering the results obtained with the com-
plete spectroscope, it is a strilj;ing fact that some of the
lines cross tire moon's disk, and especially the two
lines H and K. This proves tliat the calcium-lines,
H and K, were so strong in the prominences that the
light was scattered iu our atmosphere, and reflected
right in front of tlie moon.
The prominence-lines are very numerous : thirty

such lines appear in the photograph. The hydrogen-
lines are there, including those in the ultra-violet

photographed by Dr. Huggins; also H and K, and
other calcium-lines; and still others, chiefly un-
known.

Close to the sun's limb we can only trace a con-
tinuous spectrum, a very strong one, going up to
about a quarter of a solar diameter. The photo-
graphs bear out the distinction between the inner
and the outer corona, the former being much
stronger in light. The boundary at which this con-
tinuous spectrum ends corresponds to the extension
of the inner corona. The continuous spectrum is

stronger on the side where the prominences are
weaker. In the corona we first of all see a very faint
continuous spectrum, and in that continuous spec-
trum one can trace at G the reversal of the dark
Frauuhofer lines. In addition, a series of faint true
coronal lines can be traced in the outer regions of the
corona. We have not traced any known substances
in the solar corona. The greater luunber of the
prominence-lines in the ultra-violet are also un-
known, but they seem to be present in Dr. Huggins's
photograph of the spectrum of a Aquilae.

LETTERS TO THE EDITOR.
*«* Correspondents are reque fled to be as brief as possible. The
writer's name is in all cases required as proof of good faith.

The relative ages of planets, comets, and
meteors.

The theory that the sun was once a gaseous mass
extending beyond the most distant planet, and that
it has contracted to its present dimensions by the
continuous action of gravity, and is still so cimtract-
ing, is now very generally accepted by astronomers.
It is well known, moreover, that the C'ind«usation ot
a gaseous body produces heat, and that the impact
of solar matter in consequence of its motion towards
the centre of gravity is one cause, at least, — perhaps
the principal one, — of the sun's high temperature.
The modern law of the conservation of energy af-
fords data for determining the amount of heat" pro-
duced by the couden^ation of the sun's ma^s from
one voUime to another. It is thus found that the
contraction to its present dimensions, from a primi-
tive volume extending indefinitely beyond the orbit
of Neptune, would have kept up a uniform supply of
heat equal to the present for twenty millions of years.^
The age of the solar system, however, may be great-
er or less than this, as the sun's radiation may not
have been constant.
In any form of the nebular hypothesis, Neptune is

the oldest planet known, and the innermost of the
number has had the most recent origin.
A inajority of comets probably move in hyperbolas,

and visit the solar system but once. Some orbits
have been changed into ellipses by planetary pertur-
bation.
For any thing we can know to the contrary, com-

etary matter has been falling towards the centre of
our system in all ages of its existence. Whenever
the perihelion distance has been less than the radius
of the solar spheroid, the comet's orbital motion
must have been arrested, and transforriied into heat.
As the limits of geological dates are determined by

the strata of the earth's crust, so the superior limits
of the age of periodic comets are fixed by the plane-
tary orbits next exterior to their perihelia. Of the
comets known to be periodic, the perihelion distances
of thirteen are less than the earth's distance from the
sun. The ages of all these must therefore be less
than that of the earth. In like manner the ages of
others are shown to be less than that of Venus,
while those of a few are found to be less than the
age of Mercury. We may conclude, then, in general,
that the ages of comets, as members of the solar sys-
tem, are less than those of planets.
But as meteoroids, partly at least, are derived from

comets, their origin as separate bodies in connection
with our system must be still more ri'cent: in fact,
meteoric matter is being constantly detached from
comets at each successive return to perihelion. The
indications of this process were unmistakable in the
case ot the great comet of 18S2, and many meteoroids
of the Biela group have been separated from the
comet in our own day. Daniel Kirkwood.

Bloomiugton, lud.

First use of wire in sounding.
Professor Verrill is quite right in supposing that I

was unaware that any report of the souitding expedi-
tion of Walsh had been published. A casual ri'fereiice

to Walsh in the ' Depths of the sea ' led me to inquire^

^ A contraction of tlie r.idiiis equal to a hundred and twenty-
nine feet per annum woutd yield the present supply of heat.
See Monthly notices of the R. A. S., April, 1S72.
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tlirough a naval friend, of an officer in the Navy
depiirtinent, unofficially, whether any report liail been
pnbli-hed. This j;eTitleniaii was kind enouiih to make
inquiries, and finally replied that he could not find

out that any thing had been printed, but that the log-

books were at tlie department On this account I

made no further search for printed data: but later,

on Commander Bartlett's installation at the Hydro-
graphic office, I mentioned it to him, and he had the

goodne.-s to search the log-hooks, and to send me
copies of all references to the work with wire, con-

tained in them, from which my note was compiled.

Doubtless other note-books might h;ive been used
also. In resjard to the breaking of the wire, it is spe-

cifically stated in the log-book liuU it parted 'owing to

some of the links catching at times on others,' as the

line was jiaid nut in one or two cases, and in others

as it was being hauled in. In another instance it

parted 'owing to one of the joints catching upon
another joint on the reel.' It is nowhere in the

original loi/ referred to the heaving of the vessel; and
the last entry repeats, ' entirely owing to the short

nip of the catch upim the reel.' Having had some
experience in sounding in great depths of water with

a small sailing-vessel, I have come to the opinion,

in which I think most practised hydrographers would
concur, that it is impossible that a plumb sound
should be obtained from such a vessel under any cir-

cumstances likely to occur in actual work. The
words ([uoted by Professor Verrill from Walsh's report

show that the latter officer deceived himself; for it is

evident, that, if the wire ' served as an anchor to keep
the vessel steady,' it could not have been plumb; and,

even if it appeared to be so at the .surface, what it

was below tlie surface no man could state with con-

fidence, except that it was not plumb. A steamer
may be kept over the wire, and, with wire properly

spliced and heavily weighted, a plumb sound can be

had, but not otherwise; and it may be confidently

said that accurate sounding in deep water dates from
the combination of these two factors. I may say, also,

that in my note I did not, nor do I now, consider that

successful trial of a sounding apparatus has been
arrived at, until bottom has been reached, and the

signs of it brought up. W.M. H. Dai.l.

WnsliiiiKton, .June 23, 1SS3.

False claims.

It is to be regretted that the pages of a popular
magazine of high standing should be made the vehicle

of such an advertisement a? appears in the Century
for July, entitled 'Cheap food for the million,' re-

printed in the publisher's department of t^ciKNCE

for June 22. Of the merits or demerits of a new
food-pre.servative, of which so many have been
brought forward within the last few years, X have
nothing to say : the testimony of Prof. S. W. Johnson,
oiled in its favor, is certainly entitled to respectful

consideration. But I wish to call attention to the
claim of the inventor of the new nostrum to public

confidence on the ground that he is " a fellow of the

Chemical society of London, and also of the Geological

society, being elecleil after unusually severe e.iamina-
tions. President Huxley, of the latter society, said

that 'no American should boast of an election with-

out a severe struggle.' In evidence of this prejudice

towards Americans, the fact that Professor Humiston
was given two hundred and fifty questions (five times

the usual number) may be cited. He is now super-

intendent of the company's works,"' etc.

It is not clear what meaning is to be attached to

the words put into Huxley's mouth; but it is a well-

known fact that neither in the societies named, nor

any others with which I am acquainted, is there any
nxamination whatever required, or are any ques-
tions asked. A nomination by three members, one
of whom must have personal knowledge of the candi-
date, and the payment of fees, are the only conditions
necessary to membership of tlie Geological society of
London, which has several hundred members upon
its lists, including many Americans. In the complete
catalogue of all scientific papers published in Europe
and America up to lt^77 (Hoy. hoc. cat.) we search in
vain for the name of the 'superintendent of the
company's works.' It is not creditable to the adver-
tisers that the names of illustrious men of science
and of learned societies, coupletl with erroneous
statements and absurd appeals to national prejudices,
should be invoked, even indirectly, to recommend
their wares. T. Stehry Hunt.
Montreal, .June 2.5, 1SS3.

MACLOSKIE'S ELEMENTARY BOTANY.
Elementary botany, with students' guide to the exami-

nation and description of plants. By Gkorgb
IMacloskie, D Sc , LL D., profes.sor of natural
liistory in the J. G. Green .school of science,

Princeton, N J., etc. Xew York, Holt, 1883.
370 p. 12°.

Science is ready to welcome a new text-

book, asking only for some particular line of
excellence as a warrant of its reason to be.

Considering that " this volume aims to supply
a readable sketch of botany," and so to treat

the subject "as to meet the wants of a large

class of readers wlio wi.sh to know something
of the fundamental principles and philo.sophi-

cal bearings of tlie science without being dis-

tracted by technicalities," we think that its read-

able character and the coniiiarativel}- sparing
use of unnecessary technical terms are among
its commendable features. The style is easy,

sometimes a little odd in its concatenations, as
where "it is said that a monkey first intro-

duced tea to the notice of the Chinese ; the

English government started its cultivation in

Assam, whence tlie best teas now come ;
" and

ill the following paragraph it becomes even
sensational.

"Their power of increasing in thickness

imiiarts to roots their capacity for mischief.

Their vigor is somewhat surprising. Tliey

make their way tiirougli dense soil, loo.seniiig

it so that it becomes soft and spongy. They
can split rocks, overturn walls and buildings,

stop up sewers, and root up our street-pave-

ments. Tiicy eflect more injury to man's
handiwork than tempest, fire, and war com-
bined. . . . We possess a root hugging an
old bottle in irredeemable captivit}'."

In a well-known passsige at the close of one
of his books, Darwin likened the tip of a root

to the brain of one of the lower animals ; and
brains, we know, are capable of mischief, and
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therefore of demoralization. Whether the

root which the author is so fortunate as to pos-

sess is in dipsomaniac captivity to the bottle it

hugs, or whether the bottle is captivated bj'

the caressing root, is not quite clear from the

context. And how such dire mischief to

man wrought by roots— more injurious ' than

tempest, fire, and war combined ' — is to be

reconciled with creative benevolence, we must
leave for the Princeton theologians to settle,

and pass on to another topic, that of judicious

abstinence from technicalities.

Writers of test-books are prone to employ
all the technical terms they can find, especially

new-fangled ones which hare not j^et proved
their right or reason to exist by continued

usage, or which, though convenient in an origi-

nal treatise or memoir, and harmless or even
useful in a glossar}', maj' be advantageouslj'

dispensed with in ordinary' scientific teaching.

We all know of the painter commemorated by
Punch, who ' rubbed out a good deal,' and
who claimed to ' get his best effects that waj'.'

Many scientific books for students' use might
be bettered by the same process. Professor

Macloskie has so well resisted the ordinar}'

temptation, or restrained in parenthesis need-

less terms which he did not like to leave out,

— such as xylem, Greek for wood, most barba-

rously Germanized (as if, where a Greek said

xylon and a Roman said lignum, we might not

say wood when we meant it) , — that it may be
a little ungracious to complain of his making
one or two himself, and making them badl^'.

Where he says, " to avoid confusion, we shall

call [the seed-coats] exotest and endotest," the

inference is, that these terms are original.

Nor, not to insist that confusion is rather made
than avoided by the substitution of new names
for well-recognized old ones, we might suggest

that the coinage is in a small waj' pedantic, ex-

cept that a pedant would not violate what our
author in another place terms ' the jus connubii

'

b.y hybridizing Greek with Latin. Nor, if we
must have such Greek-Latin crosses, would he
have truncated them into quasi English, which
is as bad as a third cross, but have written exo-

testa and endotesta in full, vile as the terms
are. Gametic is certainly' new coinage ; and
the author does not clearly say what he means
it to pass for. But it may be gathered that
' gametic affinity ' means relationship near
enough to allow of interbreeding. We are to

say, then, that species belonging to different

genera have gametic affinity in the rare cases
when they can be made to hj-bridize ; and that
certain species strictl}- of the same genus,
which we have failed to hybridize, are devoid

of gametic affinity : so the term has no explan-
atory value whatever.

Some of the borrowed woodcuts are verj'

good ; most of tlie original ones are quite the re-

verse ; and the one which is said to represent a

'tip shoot of pea' is a complete puzzle, after all

the enlightenment which the letterpress affords.

Turning over the pages, we now and then
come upon statements which dampen any en-

thusiasm of commendation which a reviewer
might wish to express. On p. 16 we read that
" c^mose flowers are alwaj-s actinomorphic,
being equally exposed to light in all directions."

The implication that ' actinomor|)hic,' i.e., reg-

ular, flowers are so because equally exposed to

light from all directions is a bit of deductive
botanj- of the Grant Allen school. And the

assertion that cymose inflorescence and actino-

morphic flowers always go together is by no
means true, as witness all Labiatae and a large

share of other didynamous flowers. The seed
" in Lepidium, on being moistened, darts out
mucilaginous threads." Is Dr. Macloskie sure

of this, or does he infer that there must be Such
threads because thej' exist in various other

seeds and seed-like fruits which develop muci-
lage when wetted? The hypocotyledonary
stem " in the pea is short because the seed re-

mains underground." Were it not better to

say that the seed remains underground because
this initial stem does not lengthen ? On p. 82
it is asserted, or at least implied, that root-

hairs last all summer long, and may be renewed
on a surface that has lost them. To Grant
Allen, in the year 1882, is attributed the idea

that neutral ray-flowers of Compositae are
sterilized members set apart and enlarged for

purposes of displaj-. Has Dr. Macloskie met
with no earlier exposition of that doctrine ?

Not to prolong questioning, let us sa}-, that,

for those who are most likely to use this book,
it was a good idea to devote a few pages at the

close to the derivation of common terms, Latin
and Greek root-words, and prefixes, and to

help those who do not know the Greek alpha-
bet by writing out the words, as nearlj' as maj'
be, in Roman letters.

THE GEOLOGY OF BELGIUM.
Geologie de la Belgique. Par Michel Mourlon.

2 vols. Bruielles, fl^aj/e2, 1880-81. 317; 16 -f- 392

p., illustr. 8°.

This book, a model in its way, will be read
with equal profit by the geologist and by the
general reader. The geologist will find in it,

criticall}' exposed, and in a short and impar-
tial manner, the immense amount of labor
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ami of detail which is scattered in the numer-
ous papers of the Belgian geologists. Any
one of ordinary intellectual culture, and inter-

ested in Belgium, will find it a dear and read-

able account of the past history and chief

features of the eountr\'. Two causes have

contributed to make easier the task of the

author : tiie works on the geology of Belgium
by d'Onialius, Dewalque. and especially the

celebrated " Esquisses geologiqucs ' of Gosselet,

have already pointed out the way to success
;

and. moreover, the natural disposition of the

country allows a very simple grouping of facts.

Both geologically and geographicall}', Bel-

gium is formed of two distinct parts. The
southern half (the Ardennes) is a hilh" region,

a continuation of the old paleozoic nucleus of

Europe, — the so-called Ilercynian mountain-
range ; the northern half (Flandres, etc.) is a

flat land or prairie region, and forms part of

the great plain of northern Europe, the basin

of the North Sea. The Ardennes is a paleo-

zoic district ; Flandres, a tertiary one ; the

triassic, Jurassic, and cretaceous formations

forming but a broken belt around the paleo-

zoic masses. All these formations are, how-
ever, studied by the author in a complete

manner, and their mineralogical, paleontologi-

cal, and stratigraphical characters successively

described. Both their historical divisions and
their local extension are given with care.

Beginning with the older rocks, we first meet
the Cambrian shales, forming two principal

ranges (massifs de Hocroy and de Stavelot).

These rocks can be compared to the Ocoe
conglomerates and shales of the Appalachian
region ; they contain the curious interbedded

crystalline porphyroids, so well illustrated bj'

de la Valine Poussin and Kenard, whose papers

are here summarized in two good plates. The
Silurian beds form two small crests extending

east and west, through Brabant and Condros.
and have supplied fossils of Barrande's second
fauna. These beds, like the underljnng Cam-
brian, have a southerly dip. The upper Silu-

rian fauna is not represented.

The folding of the Silurian rocks was the

initial cause of the so-called Dinant and
Namur devono-carboniferous depressions, or

basins. It was followed )\v a long-continued

depression of the area, in consequence of

which the accumulation of an enormous thick-

ness of stratified rocks within the great troughs

of Dinant and of Namur took place. This
downward bending of the earth's crust did

not go on continuously, but submitted to some
irregularities related to the breaks and numer-
ous stratigraphical divisions of the Devonian

formation. The Devonian formation of Ar-
dennes is the most complete and best studied
in Europe, through the labors of Dumont,
Closselet, Dupont, and the author. It shows
a thick series of four thousand metres of
alternating fossiliferous shales, sandstones,
and limestones, marine for the chief part,

though some beds have furnished Psilophyton
and other plant-remains. After the period of
the mountain limestone, littoral, brackish'
water, and finally lacustrine and terrestrisil

deposits, came in, and the coal continued
forming.

A general movement of elevation succeeded
towards the end of the coal-measures, and
folded all the paleozoic sediments as if they
had been crushed from south to uorth. This
thrust had a more violent efiTect in the Namur
than in the Dinant basin. In the former are
comprised the celebrated coal-fields of Mons,
Liege, and Charleroy, — the chief causes of
J5elgian prosperity and wealth.

At the close of the paleozoic period, the
mountainous region of southern Belgium was
formed ; and since then it has always been
exposed to denudation. South of this moun-
tainous district, the .Jura-triassic beds of east-

ern France now began to accumulate in the
(iulf of Luxemburg (Buntersandstein and Keu-
l)er, and the Jurassic from the A\'icula contorta
l)eds to the middle oolites). These mesozoic
seas did not penetrate north of the Ardennes,
where the lower cretaceous are the most an-
cient mesozoic formations.

The cretaceous formations in this district

possess great interest, notwithstanding their

small geographical extent. The lower beds
have furnished the splendid iguanodons of
the Brussels museum, and the upper ones
are the well-known Maestricht beds. All .ire

chiefly littoral formations ; and the so-called

tourtias of the middle cretaceous are famous
bv the variety and richness of their faunas.
In the deep and narrow Oulf of Mons, the cre-

taceous beds are found in a chalky condition,
as in the Anglo-French basins.

In the neighborhood of Mons and Landen are
found the most ancient representatives known
in Europe of the tertiary epoch (systeraes mon-
tien, heersien). so well illustrated by Cornet
and Briart. The Landenian 8\-stem has a
wider extension, forming, with the other terms
of the eocene series, nearly all of lower Bel-

gium. "Thus it is to the wide-spread mass of
the London clay, wiiich covers the Landenian
sands, that Belgium owes its meadows and
well-cultivated fields, which extend in an im-
mense plain from the Brabant to the coast.



16 SCIENCE. [Vol. II., No. 22.

and from Dunkirk to Ostend. Tbe Bnixelliau

and Laekenian s_ystems form superficial hills in

the neighborhood of Brussels, Gand, etc. The
olio'ocene sj-stem shows two principal divisions

(tongrian, rupelian), which stretch across the

lower part of the ri\'er Escaut, where it leaves

the eocene districts, through which it tlows

in the western part of the countrj*. The plio-

cene formations overlap irregularlj- the under-

lying tertiarj- beds, and extend from Antwerp

to Louvain. Manj- fine fossils have been found

in these beds, where Mourlon admits several

divisions,— Dicstien (in part) , Anversien, and

Scaldisien. The last chapters of the work
treat of the quaternary (diluvien, hesbayen,

and campinieu) and recent periods.

Though special attention has here been

given to the stratigraphical extent and dis-

position of the beds, the author has treated

with equal care of their lithological and paleon-

tolog'ical characters, their minerals and fossils,

and the useful products thej' furnish to Bel-

gian industrjf. It will be enough, to indicate

what amount of documents are included in the

book, to state that the lists of fossils occupy

240, and the bibliographical lists 144 pages.

DU MONCEL'S ELECTRO-MAGNETS.
Electro-magnets. The determination of the elements of

their construction. By Th. Du Moncel. From
the second French edition. New York, Van
Nustrand, 1883.

The same. Translated from the French by C. J.

Wharton. London, Spon, 1883.

The great interest in the practical applica-

tions of electricitj' demands simple treatises on

the most economical methods of making elec-

tro-magnets. ' Count Th. Du Moncel has en-

deavored to supply this want, and has added
another treatise to the long list he has already

pubhshed upon electricity. He disclaims any
endeavor to make a treatise on electro-mag-

nets which shall embodj' scientific theories

upon that most difficult of subjects, theoretical

magnetism. His desire is to give the mech-
aniciau a vade mecum bj' means of which he

can construct electro-magnets for operations

outside the laboratory. Indeed, this treatise is

intended to stand in the same relation to the

maker of dj'namo-electric machines as a trea-

tise on the practical construction of boilers,

minus theories of elasticity, would stand to

the constructor of steam-engines. There is

need for such a treatise, undoubtedly ; for

much expense can be saved bj- a little knowl-
edge whei'e to put the material to the best

advantage. Most of the dynamo machines

which are before the world at the present time
are defective in the arrangement of the wire

of the field electro-magnets. Does the trea-

tise of Du Moncel suppl}' this want? The
author follows the antiquated French fashion

of expressing the resistance of a wire in

terms of the length and diameter, without
specifying, in many cases, the specific resist-

ance. Thus, instead of ohms, we read so

many metres of telegraiih-wire ; and one must
enter into a troublesome arithmetical drudgery
to ascertain what is meant. The English edi-

tion, published bj- Spon, states in the preface

the relation between Du Moucel's units and the

commonlj- received units of resistance and
electro-motive force ; but the American edi-

tion, published b3f Van Nostrand, leaves the

reader to find out this relation after he has
plodded some distance through the treatise.

The two imprints, one b}- Spon and the

other bj' Van Nostrand, are carelessly edited.

Thus, on p. 43 in Van Nostrand, we find aa
inconsistencj' between the values of t- and A,
On p. 47, Van Nostrand gives

16 ^ypy^ab = -S 0.000506
e-

=
5 (

0.0225 ^V^^);

while Spon gives, on p. 34,

ab .0225

= h .000506 o

We give this as an example of similar mis-
takes which meet the eye. The question
arises whether a more carefully prepared
treatise, which would start with the funda-
mental sj'stera of electrical measurements, is

not still needed. It is useless for an}- one to-

endeavor to become a practical electrician

to-daj-, without a sound training in mathe-
matics as far as the principles of tlie differ-

ential and integral calculus. A genius may
arise, but he will know enough to emploj- a
steadj' plodder who has been steeped in the

IDrinciples of the calculus. Most constructors

who desire to build electro-magnets will find

that the exigences of space and material will

demand a certain form. Unless they under-
stand the theorj- of magnetic measurements,
they will find the treatise of Du Moncel of"

little value ; for so ma.ny and so large approx-
imations must be made, that the final result,

would not differ much from those obtained by
a thumb-rule. We commend to the practical.
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electrician a stndj- of the fundamental mag-
netic measurements rather than the perusal
of treatises of this nature.

LEDGER'S SUN AND ITS PLANETb.
The sun, ils planets, and their satellites. By Rev.
Edmund Lkogf.r, M.A. Loudon, Stanford,
1882. 432 p. 12°.

Of late a considerable number of scmi-
popular works have appeared on astronomical
subjects. They seem to meet a felt want of
the community, and have been verj- success-
ful. We call them semj-popular : because,
while they are not written for professional as-

tronomers, they are adapted, in their style and
mode of treatment, less to the great masses of
the business and laboring population than to

the educated people who are engaged in vari-

ous professional occupations. Those, for in-

stance, who are busy in teaching, or with the
practice of medicine or law. or who are pursu-
ing geological or biological research (in short,

pretty much all who would naturally subscribe
for Science)

, generally wish to keep ati coit-

rant of what is going on in other than their

own special lines of work, and are delighted
to find what they want, when they can get
it in an attractive form.

Mr. Ledger's book is an excellent one of
this class. It is less ditfuse than Mr. Proc-
tor's essays, and not quite so imaginative.
It is narrower in its scope than Professor
Xewcomb's Popular astronomy, but easier

reading, and fuller of detail in respect to the
subjects of which it does treat. It makes no
special claims to originality, hut is accurate
and clear, and the style is unpretentious and
agreeable. The book is nicely gotten up, and
ver\- well illustrated. Altogether, we have no

hesitation in pronouncing it a volume well

worth reading and possessing.

It is made up of fifteen lectures read in

1881 and 1882 in Gresham college, London.
Two are upon the sun, two are devoted to the
moon, two to the earth, and two to .Tu|)iter and
his satellites. Each of the other planets has a
chapter to itself (counting the group of plane-

toids as one), and there is a chapter entitled
• Ptolemy versus Copernicus.' Naturally, the
lectures are not all of equal interest and value

;

but none of them are poor, or could be well

dispensed with. The chapters upon Mars and
the planetoids strike us as particularly good,
and contain information not otherwise very
easily accessible. The chapters on the sua
and moon are also excellent, though naturally

enough, in the main, only an abridgment and
compilation from the recent books on these
subjects ; to which books the author hand-
somely acknowledges his obligations.

There are remarkably few mistakes in the
work : in fact, in reading it over for this notice,

we have found none at all, unless we count as
such, a blunder in the illustration on p. 147,
representing the com|)arative size of the sun
as seen from Mercury at perihelion and aphe-
lion ; the ditference being represented very much
greater than the truth. Speaking of illustra-

tions, the fine Woodbury-type of the eclipse of
1871 deserves special mention, and several of
the pictures of Mars and Jupiter are unusually
excellent. It is rather a pity that a few pages
of tables were not appended, containing the

numerical statistics of the planetary system.
They would have greatly increased the value of
the book for those who wish not merely to read
it once, but to keep it on their shelves for

occasional reference.

WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.
ASTRONOMY.

Flexure of the broken transit.— Professor C. A.
Young, after alluding to tlie fact that the tlexure-cor-

rection of this pecuHar form of transit is not treated of

in any of the common te.xt-books on practical astron-

omy (not even in Sawltsch, who specially describes and
discusses the instrument itself), states the theory of

the correction to transits of stars ob.served with
the ' broken transit,' which is often so great as to

amount to a large fraction of a second of time at the

zenith. The constant of flexure must be known, and
its effect eliminated, before the colliraation error can

be determined by reversal of the instrument on a

circumpolar star. The correction has the same co-

eflBcient with the level-error; and denoting this lat-

ter, as usually obtained, by 6, the flexure-constant

by /, and the pivot-correction by p, the complete

formula for the 'level-constant' is [h ± (f ± p\].

Thus, by flexure, the time of transit of a star is af-

fected by/ cos 2 sec d. The .sign of/ changes with
the reversal of the instrument, being alway< plus

for eye east, and minus for eye west. Prof. Young
gives several methods of determining/; by observ-

ing zenith stars in reversed positions of the instru-

ment, by means of the coUimating eye-piece and
mercury-basin, or a vertical collimator supported
al)ove the instrument, and by least-square treatment
of equations given by repeated observation of suit-
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able stars in both positions of the instrument.

Some forms of the ' broken telescope ' transit, espe-

cially those with a slender axis, require the addition

of terms involving other functions of z than its

cosine. Prof. Watson found for a Stackpole transit a

flexure-correction of the form (/cos z +f cos'^z) sec d.

But if the axis is reasonably stiff, the second term is

never sensible. — {Si(J. mess., June.) D. p. T. [1

MATHEMATICS.
Double theta-functions.— M. Caspary gives an

account of some of the more elementary theorems

concerning the theta-functions of two variables. He
proves first, in a very simple manner, that the squared

functions can he arranged in the form of a determi-

nant of the fourth order which satisfies all the condi-

tions of a determinant of an orthogonal substitution.

He derives also the G-opel relations between these

functions and their application to Kummer's surface.

A number of other fundamental theorems are also

arrived at in a very elementary manner, making the

paper a valuable introduction to the study of the

double theta-functions. — (Journ. reine ang. math.,

xeiv. no. 1.) t. c. [2

Periodic functions.— M. Hurwitz discusses sin-

gle-valued 2 n-fold periodic functions which through-

out a finite region have the character of rational

functions, and which are real for real values of their

arguments. More exactly he examines the properties

of the periods of such Abelian integrals as belong to a

real algebraic form (gehilde). By a real algebraic

form he means the aggregate of all pairs of values of

(x, y) which satisfy an irreducible algebraic equation

{F(x, y) = 0) whose coefficients are all I'eal. Defin-

ing a periodic function by the equation

^(Mi + P,,u.i+ P.2. Jt,, + Pu) — <Hu,, U2 . . . M,,),

the complex of quantities Pa is called a period of the

function ip, a single one of these quantities being

called a modulus of periodicity. A period is then
real or pure imaginary when the moduli of periodicity

which constitute it are real or pure imaginary. The
principal theorem arrived at by the author is as

follows: let ifluu u-z . . iin) denote a single-valued

2n-fold periodic function which everywhere through-

out a finite region possesses the character of a rational

function, and which takes real values whenever its

arguments are real ; then there are always n period-

pairs,

(^"13,^23 • • • -Pjis); {Pi,n + p,P2,n+ p • • Pn,n+^)j
which form together a system of primitive periods of

the function, and which are of such a nature, that, for

each pair, one of the two conditions following is satis-

fied: either the first period {Pi^ . . . Pn^) is real, and
the second period (Pi, n + ? • • Pn, n + p) is purely

imaginary ; or the first period is real, and the period

(2Pi,n-l-3 - -Pi.3- • • 2P,i, n + ? — Pnfi) is purely

imaginary. — {Journ. reine ang. math., xciv. no. 1.

)

T. c. [3

PHYSICS.
Iiiqnefaction of nitrogen and carbonic oxide.
— S. Wroblewsky and K. Olszewski give a more
detailed account of the liquefaction of nitrogen

(Science, i. 970). The gas remained invisible when

submitted to a pressure of one hundred and fifty at-

mospheres and a temperature of — 1.36° ; but, when
the pressure was slowly reduced to fifty atmospheres,

the gas was liquefied, presenting a visible meniscus,

and evaporating very rapidly. Under the same con-

ditions, the authors succeeded in liquefying carbonic

oxide, which formed a colorless liquid with a visible

meniscus.— [Comptes rendus. xcvi. 1225.) c. r. m.

[4
Optics.

Mirage.— In an article entitled " State of the

atmosphere which produces the forms of mirage ob-

served by Vince and by Scoresby," Prof. Tait presents

some very interesting researches regarding these par-

ticular forms of mirage. After an historical note, in

which he refers to two valuable contributions to the

subject by Wallaston and by Biot, which go far to-

ward a solution of the problem, but have unfortu-

nately fallen into oblivion, he presents his own
investigations. His method consists in treating the

curvature of a ray of light in the same way as the

motion of a projectile; the two cases corresponding

when, in the case of mirage, the square of the index

of refraction of the air is proportional to the distance

from a given horizontal plane.

He finds, however, that, "whatever be the law of

refractive Index of the air (provided it be the same
at the same elevation), all we have to do to find the

various possible images of an object at the same
level as the eye is to draw the curve of vertices for
all rays passing through the eye in the vertical plane
containing the eye and the object, and find its inter-

section with the vertical line midway between the eye

and the object." By making suitable suppositions

regarding the change of density, he finds that " the

conditions requisite for the production of Vince's

phenomenon are a stratum in which the , refractive

index diminishes upwards to a nearly stationary' state,

and below it a stratum in which the upward diminu-
tion is either less, or vanishes altogether." It will be
seen that the solution of the problem of atmospheric

density and refraction by this means is entirely in-

determinate. The supposition of Prof. Tait satisfies

the conditions presented by the observations of Vince

;

but that it is the only law or the true law must be
verified by investigations of a different nature.

The method is especially valuable in its inverse form
as affording a test of supposed laws of density and re-

fraction in their ability to furnish the various phe-

nomena of mirage. — {Nature, May 24.) g. e. c.

[5
(^Photography.)

Concentrated developer in one solution. —
Where the photographer intends to travel, and devel-

ope on the route, it is very desirable to reduce his

chemical outfit to the smallest bulk and to the fewest

liquids possible. Mr. G. Cramer, the dry-plate manu-
facturer, gives the following formula for a developer,

which he considers gives the best of results, and at

the same time has the advantage of extreme porta-

bility.

Stock solution.

Sulphite of soda (crystals) .3 ounces.

Bromide of ammonium i ounce.
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Bromide of potassium 1} ounces.
Pyrogallic acid 2 ounces.
Dissolve in distilled water 32 ounces.
Add sulphuric acid (c. p.) . . . . li'O minims.
Add aqua ammonia (strongest) . . . :! ounces.
Add water to make up bulk to ... 40 ounces.

The sulphuric acid and aqua ammonia should be
measured very exactly. Instead of three ounces of

crystals, two ounces of granular sulphite of soda may
be substituted to produce the same effect. Dilute a
sufficient quantity for one day's use as follows: for

ordinary purposes, one part in eleven ; for very short
exposures, one part in tliree to six; for over-exposed
plates, or in all cases where great intensity and con-
trast are desirable, one part in twenty. This devel-
oper may be used repeatedly if it is always returned
immediately to the pouring-bottle, which should be
provided with a tight-fitting rubber stopper. As long
as the solution remains transparent, it is good; but
when it looks muddy its use should be discontinued.
— {Pkilad. phut., Jane.) w. h. p. (6

ENGINEERING.

Mill-engines.— The Southwark iron foundry has
constructed for Messrs. Cheney Brothers of South
Manchester, Conn., a compound 'Porter-Allen" en-

gine, having steam-cylinders 12 and 21 inches diam-
eter, 2-feet stroke, to run at ISO revolutions per

minute. The power is given at 200 hoise-power. The
ratio of expansion is 16. The expenditure of water
was 18.5 pounds per horse-power and per hour. Of
this, 11.75 was accounted for by the indicator: the

rest was wasted by condensation in the sleam-cyl-

inders and by leakage. In these engines the low-

pressure cylinder is steam-jacketed, and the exhaust
from the high-pressure cylinder passes into an inter-

mediate reservoir, from which the large cylinder is

supplied. The reservoir acts as a separator for the

water carried in with the steam; and this water is

trapped off, and does not reach the low-pressure cyl-

inder. — (3/ec/iaiiics, May 19. ) r. h. t. [7

Compressed steel.— Tests have been made at

the Watertown arsenal on cold-worked steel made
by Naylor & Co. at the Norway steel and iron works,
Boston, Mass. The elastic limit is raised from 26,.'>10

pounds per square inch (1,966 kgs. per sq. cm.), in

the hot-rolled bar, to 61,000 pounds (4,288 kgs.) in the

cold-rolled steel. The ultimate strength is increased

from 55,400 pounds (3,895 kgs.) to 10,420 (5,140 kgs.),

in one case, and to 81,890 (5,757 kgs.) in another. The
results of tests made at the mechanical laboratory of

the department of engineering of the Stevens insti-

tute of technology are given, showing the increase

due to cold rolling to be 70 per cent of the original

torsional strength with iron, and over 1.50 per cent

with soft steel. The resilience, or shock-resisting

power, was increased, in an average of three tests,

nearly 300 per cent in iron, and to double the latter

quantity in steel.

—

(Ilnd.) u. H. T. |8

Time-fuze for artillery.— Col. Richardson, R.A.,
finds that all the forms of time-fuzes at present in

use are unsatisfactory, since they depend for their

accuracy on the length of time during which a given
column of composition burns: and this is a matter
which is difficult of control at the best. He proposes
to take advantage of the rapid and regular rotation
of the shell during its flight by which to work a
mechanism, which shall liberate a concussion-fuze
at any desired moment. — {Pmc. ray. artill. inst.,

April, 1883.) c. F.. M. (9

CHEMISTRY.
{Ilenernl, ijhyncal, and inorganic.)

Basic sulphates of copper.— By continued boil-

ing of a solution of cuprie sulphate, S. U. Picker-
ing obtained a basic sulphate, to which he assigns
the formula 6CuO . 280, . SII^O. Precipitation
in the cold with potassic hydrate gave the basic salt

4CuO . SO3. — {Chem. news, xlvii. 181.) c. F. M.

[10
The hydrates of chlorine.— E. Maumene thinks

that the hydrate 01 . 10H,,0. mentioned by Faraday,
does not exist. Maumenfe obsen'ed the formation of

the hydrate 01 . 4H.,0, which crystallized in cubes,
and of the hydrate 01 . 711^0 in well-marked crystals.

With an excess of water, the hydrate 01 . 4H,0 is

converted into the form 01 . 12II.,0, which forms
orthorhombic crystals. — {Bull. soc. cliim., xxxix.
:3',tT.) c. F. M. [11

Ammouiacal bromides and ozy-bromides of
zinc.— AVhen zinc oxide is dissolved with the aid
of heat in a solution of aminonic bromiile, G. Andr^
states that the compound 3ZnBr,, . SNH^, . Hj,0 is

formed. This compound is completely decomposed
when boiled with a largo quantity of water, leaving
only the oxide. The compound 3 ZnBr^ . 4NH3 . HjO
is formed when the experiment is conducted in the
cold. On passing dry ammonia gas into a solution

of zinc bromide, it is absorbed, with the formation of

the product :3 ZnBr,, . 5NH, . II,,0. The compound
2ZnBr., . 5 XH , results when the ammoniacal bro-

mide 2ZnBr,, . SNH;, . 2 H,0 is heated. The follow-

ing oxy-bromides were prepared by methods similar

to those which give the oxy-chlorides: ZnBr, .

4Zn0 . 13H,0, ZnBr. . 4Znb . 19H,0, ZnBr« .

oZnO . 6H,6, ZnBr, . 6ZnO . SoH^O.—iliuU. aoc.

chim., x.xxix. :59S. ) c. F. m. [12

Artificial hausmannite. — By heating manganous
chloride to the point of fusion for several hours, A.
Gorgen obtained crystals, on cooling, which possessed
.all the properties of the mineral hausmannite. —
{Comptes reniJus, xcvi. 1144.) r. f. m. [13

Formation of stilphides by pressure. — W.
Spring submitted finely divided m.ignesiiim with the
amount of sulphur calculated for one atom to a press-

ure of sixty-five hundred atmospheres. The prod-
uct proved to be a homogeneous mass which gave
off hydric sulphide when heated with water to .50° or
60°. Zinc sulphide was formed by subjecting a mix-
ture of zinc and sulphur to the same pressure. Iron
united with sulphur, forming, probably, a polysul-

phide. Cadmium gave a yellow powder, from which
hydrochloric acid liberated hydric sulphide. Sul-
phides of aluminum, bismuth, lead, silver, copper,
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tin, and antimony were obtained by this process.—
(Berichte deutsch. cJiem. r/esellscli., xvi. 999.) c. r. m.

[14
{Analytical.)

Determination of nitrogen. — A new metliod

for determining nitrogen, applicable to all nitrogen

compounds, is proposed by H. Grouven. It consists

essentially in burning the substance at a bright-red

heat in a current of superheated steam. He iirst ap-

plied the process on the large scale to the production

of ammonium salts from peat, but has since perfected

it as an analytical method. The substance is burned

in a boat, and the vapors arising from it are iiassed

over a glowing layer of small fragments of a prepa-

ration called by the author ' contact-mass', and then

through standard acid, as in the soda-lime method.

The contact-mass consists of an ignited mixture of

peat, chalk, and cement clay in certain proportions,

and must be renewed after about fifty combustions.

The advantages claimed for the method are, that com-
bustions may succeed each other rapidly in the same
apparatus (constructed of iron, with asbestos stop-

pers), that large quantities of material (two to three

grams) may be used, that no drying or pulverization is

necessary, and that it may be combined with an ash

determination. Nitrates are dissolved with addition

of sugar, sufficient clay is added to make a stiff

dough, and the latter is introduced into the appa-

ratus. The metliod is said to give concordant results,

which are slightly higher than those obtained by the

soda-lime method. — {Landw. vers.-stat., xxviii. 343.)

H. P. A. [15

AGBICULTUEE.

Chemistry of ' fairy^rings.' — The formation on
pasture-land of so-called 'fairy-rings,' that is, of circles

of dark-green grass more luxuriant than the sur-

rounding herbage, has long been supposed to be con-

nected with the growth and decay of fungi, which
serve as manure for the grasses which succeed them.

The effect has by some been ascribed chiefly to the

ash of the fungi, while others attribute it largely to

their nitrogen. Two views are possible in regard to

the way in which the fungi enrich the soil. They
may have the power of attacking those organic and
mineral matters in the soil which are- not available

as food for higher plants, and so of converting them
into an available form, or it is possible that they

have the power to assimilate free nitrogen from the

air, and thus increase the store of this element in

the soil. Lawes, Gilbert, and Warington have en-

deavored to decide between these alternatives by ana-

lyzing samples of soil from within, on, and outside of,

several sucli rings. Almost uniformly tlie percent-

age of nitrogen in the surface-soil to the depth of

nine inches was greatest outside the ring, least

within it, and intermediate on the ring. The results

of the carbon determinations were similar, but less

uniform. The authors conclude that the fungi sim-

ply render more available to vegetatiou materials

already existing in the soil ; and that, as these mate-

rials are taken up and removed in the more abundant
growth which follows, the soil is naturally impover-

ished. This conclusion applies, in the first place, to

the nitrogen ; but it would seem that it must be equal-

ly true of the ash ingredients. Whether there may
not also be an evolution of free nitrogen by the fungi,

or whether, on the other hand, nitrogen may not be
assimilated from the air, are undetei'mined questions

;

but the phenomena are explainable without these sup-

positions. — (Journ. chem. soc, ccxlvi. 208.) ii. p. A.

[16

GEOLOGY.
Pueroo beds in France.— Professor E. D. Cope

referred to an analysis by Dr. Lemoine of the marsu-
pial types belonging to the faune certiaysienne as

having been made considerably later than the speak-

er's diagnosis of similar forms from the Puerco beds,

which belong to the same geological horizon. He
claimed, that, as the age of the American formation

had been the first to be definitely determined, its name
should be applied to the corresponding Frencli de-

posits.— {Acad. nat. sc. Pliilad.; meeting June 12.)

[17

The Allegheny oil-sands Mr. C. A. Ashburner
stated that he had recently examined the Allegheny

oil-fields of western New Tork, and had been able to

determine one or two points of interest both to com-
merce and to geology. After defining the Bradford

and Allegheny oil-fields, the varying horizons of the

oil-supply were alluded to. He had determined that

the Allegheny oil-sands of New York were not above

the Bradford sands of Pennsylvania, but were the

same. Investigations extended into Livingston, Steu-

ben, and Wyoming counties, N.T., established the

belief that the sands alluded to belong to the

lower Chemung group. Mr. Ashburner further re-

marked, that, while these sands are doubtless for the

most part reservoirs of oil produced in lower strata,

some of the material was foi'med from plants con-

tained in the sands themselves. The oil in Pennsyl-

vania never reaches the reservoirs from above.

Mr. Benjamin S. Lyman stated his belief that the

oil always originates in the sand where it is found. —
{Acad. nat. sc; meeting June 12.) [18

GEOGRAPHY.
(Ai-ctic.)

Northern notes, Atlantic region. — The Ger-

manla sailed from Hambuig, June 20, with provisions

and instruments for the German expedition at Cum-
berland lulit. The departure of the Willem
Barents in search of the Dutch expedition on the

Varna took place as proposed. The account
recently published of the wintering at Cape Flora,

Franz Josef Land, by the Eira party, contains numer-
ous items of interest in connection with the proposed

use of this land as a starting-point or base for more
northerly expeditions. As might be expected from the

insularity of the land, the winter iS' milder than in

the same latitude on the west Greenland coast. The
land is probably slowly rising, like most other arctic

land. Terraces ninety feet above the sea-level were
observed. Resident land-animals, such as reindeer,

arctic hares or rabbits, and ptarmigan, there are none.

Of wandering arctic animals who live in the sea or

on the ice, and are common to the whole frozen re-
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gion, and sea-birds, there is a certain supply, the for-

mer being present tlie year round, thougli only male

bears occur in winter, and the small auks for two-

thirds of the year. The lowest ten\perature observed

was forty-three degrees below zero, Fahrenheit, and
this in latitude 80°. Troinholt, whose researches

into the aurora boreal is have proved its connection

with electrical discharges from the earth, proposes to

spend the winter 18S3-84 in Iceland, devoting himself

to similar studies with Lemstrom's apparatus, and on
the lines indicated by him. The U. S. S. Yantic

sailed June 14, from New York, to join the Proteus

at St. Johns. Ensign U. G. Dresel, U.S. N., accom-
panies the Yantic as naturalist. Later advices an-

nounce the departure of both vessels from St. Johns
for Lady Franklin Bay, June 2'X The Danish
South Greenland expedition has arrived at its field

of work, and at last accounts expected to begin

operations immediately. — w. ii. D. [19
Northern notes, Pacific region.— June 2, the

steamship Dakota Ifft San Francisco for an excur-

sion throughout south-eastern Alaska with a large

number of excursionists. Similar excursions are

planned for July and August. The schooner Leo
has sailed from .San Francisco to Point Barrow, to

relieve Lieut. Kay and his party, and to obtain

absolute magnetic astronomical and pendulum ob-

servations at the station. Keturning, Mr. Clarke of

the signal-service will relieve the present officer at

St. Michaels, Norton Sound, and take charge of the

station, which will be the most northern signal-ser-

vice station then in operation. A vessel for the

hydrographic exploration of the waters of Alaska,

under the auspices of the U.S. coast-survey, is about

to be constructed on the Atlantic coast, and sent out

via Cape Horn, it being found that the expense of

building her on the Pacific coast would considerably

exceed the funds available. The last reports from
the mines near Juneau, Alaska, are very favorable:

the owners of one mine ' cleaned up ' .*9,0iH) in April;

$80,000 have been refused by the owners of another

claim. A number of miners will have preceded

Lieut. Schwatka on his journey down the Lewis and
Yukon rivers this season, bound to join the Schreffelin

party on the Tananah. If these numerous prospect-

ors and adventurers were to record their observa-

tions, doubtless much valuable information on other

than mining topics might be preserved. The
rock upon which the steamer Eureka was lost last

month proves to be a previously unknown danger.

The decrease of salmon in the rivers of Oregon
and elsewhere has led to much activity in pushing

out into the new north-west in search of unpillaged

streams. A great many new salmon-fisheries have

been established at various points in British X-'olum-

bia and Alaska. The U.S. S. Adams is to visit

the island of Kadiak on her summer cruise. The
authorities of British Columbia have instituted an

exploration of the Queen Charlotte Islands with

reference to agricultural lands. The north-eastern

portion of the northern island has been noted for

nearly a century for its attractive aspect. The Hudson
Bay company has long had a station at the entrance

of Massett Inlet (named Hancock Kiver by Capt.

Crowell of Boston in 1701), where potatoes and other

vegetables flourish ; and the fat and sleek appearance

of the cattle has been often mentioned by more recent

visitors. The western coast of these islands has

hardly been visited by explorers since Ingrahara, in

17'.)1, made his sketch-map of the coast. It is high

and mountainous as far as known, and, like the

south-eastern part of the group, likely to be chiefly

valuable for its timber, minerals, and fish. The
body of a \yhite man murdered by the British Indi-

ans has been found near Milbank Sound, concealed

near the shore; while two Alaskan Indians, who
enlivened a visit to British Columbia by slaying two

Chinamen, have been sentenced to be hanged at

Victoria, V.I. The steamer I'inta of the U. S.

navy, w-hich was prepared for police-duty and explo-

ration on the Alaskan coast, and lately pronounced

unseaworthy, has been re-examined, and the decision

reversed : she will sail shortly vid Cape Horn under

the command of Lieut. Uriel Sebree, U.S.X. This

voyage will offer excellent opportunities for scientific

observations en route. The U. S. S. Corwin, under

the command of Capt. Healy, has sailed under in-

structions to visit Juneau, and settle certain quar-

rels between American and British miners there,

then to proceed to the Pribiloff Islands to protect the

seal-fisheries; after which St. Lawrence Bay, Bering

Strait, will be visited, and the presents from the gov-

ernment to those hospitable Chukchis who preserved

the lives of the Kodgers party will be delivered, arc-

tic whiskey-smugglers looked after, and the usual

observations made. — w. u. D. [20

BOTANY.
Cryptogams.

Notes on Laminariae. — In the fourth part of his

Observatioues phycologicae, Prof. J. E. Areschoug

gives a revision of some species of Laminaria and

related genera, including several of the forms found

in the United States. He considers that L. platy-

meris, De la Pyl., is the same as L. Cloustoni, which

he places in the genus Hafgygia, to which he considers

that L. Andersonii also belongs.— w. G. r. , [21

Iowa fungi.— Professor J. C. Arthur gives very full

descriptions of twelve species of Iowa Uromyces,

including one new species, U. acuminatus, on Spar-

tina. At the end is an inilex of synonyms and

host-plants. — ( Bull. Minn. (u:ad., ii.) w. o. v. [22

Injurious Algae. —In a paper on some .Vlgae of

Minnesota supposed to be poisonous, Prof. J. C.

Arthur gives an account of a species of Kivnlaria

infesting the water of ponds at Walerville. Minn.,

and supposed to be the cause of death or injury to

cattle. He also describes the condition of Lake

Phalen, near St. Paul, in which he found several

species of Nostochaceae. — (Bi(H. Minn, acad., ii.)

w. o. F. [23

Ohio fungi.— In a continuation of his paper on

the mycologic flora of the Miami valley, Mr. .\.. P.

Morgan gives a description of the Hyporhodii, Der-

mini, Pratelli, and Coprinariiof the region mentioned,

including sixty-five species. — W. o. F. [24
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Phenogamsi

Formation of cystoliths.— Chareyre has exam-
ined the development of these bodies with special

reference to the source of tlie materials from which
they are produced. He finds that the food-reserve in

seeds of Urticaceae is composed of aleuron grains

possessing 'globoids;' and yet the calcareous mat-
ter forming the globoids, though disappearing at the

period of germination, does not contribute to the

formation of the cystoliths. Sometimes, when grown
upon pure sand, the seedlings exhibit the pedicle of

the cystolith, but nothing more. Upon chalky soil,

or even ordinary earth, the cystoliths appear very

soon,— in fact, as soon as the cotyledons are disen-

gaged from the seed-coats. If the seeds are made to

germinate in darkness, even if other conditions are

favorable, the cystoliths remain in the rudimentary
state. Furthermore, in some cases, cystoliths already

formed disappear upon keeping the plants in dark-

ness. — (Comx>tes rendus, May 2S.] G. l. G. [25

ZOOLOGY.

A new hydroid polyp.— Professor E. D. Cope
described an interesting form of hydroid polyp found
in large numbers on the bark of submerged trees in

Upper Klamath Lake, Oregon. Its coenoecium is a

mass of creeping yellowish stems embedded in sar-

code. Eacli zooid is of an elongate oval form, sessile,

and with six rays of equal size, each one-half as long
as the body. The zooids are translucent, but with
two oval bodies in the lower half of the body-cavity
of a yellow color. These are collected in masses as

large as the fist. The length of each zooid is one
millimetre. They did not extend themselves beyond
this length, neither did the rays elongate to beyond
half the same during the time they were observed.

They retracted themselves on being irritated. They
do not possess any fringes like the arms of the
polyzoa. As the possession of a coenoecium dis-

tinguishes this genus from all the fresh-water hy-
droids, it was proposed to distinguish it as the type
of a new genus with the name Rhizobydra, the
species being named flavitincta. An attempt to pre-

serve some of the masses of zooids in alcohol was
not successful. — {Acad. nat. sc. Philad. ; meeting
June 19.) [26

MoUnsks.

Abyssal mollusks.— The fifth part of the Mol-
lusca of the Lightning and Porcupine expeditions,

by Dr. .L Gwyn .Jeffreys, has been received. It treats

of the Solenoconchia, Polyplacophora, Docoglossa,
and scutibranchiate limpets, contains supplementary
notes to the preceding four parts, and is illustrated by
two excellent plates. The number of species first

described herein is not large; but a surprising num-
ber of facts as to distribution, synonymy, biography,
and external anatomy, are brought together. In
adopting a later name than Acmaea for that genus,
he observes that in the original description no type
or species was mentioned by Eschscholtz, but has
apparently overlooked the fact that the same is true

of the genus Tectura, by which he would replace

Acmaea. Parts xv. and xvi. of the preliminary
descriptions of the Mollusca of the Challenger expe-
dition, by Rev. R. Boog-Watson, are at hand. They
cover the Ranellidae, Muricidae, Scalariidae, and
Solariidae in the first, and the Fissurellidac and
Cocculinidae in the second part. Quite a number of

the species are from comparatively shallow water.

Eight new species of Puncturella were obtained
from one dredging at a locality north of Culebra
Island, near St. Thomas, in the Danish West Indies.

One of these is the largest yet known. The common
Puncturella noachina Linn, of British, north-east
American, and Alaskan seas was obtained in the
Straits of Magellan, at Kej-guelen Island, and at a
station between these two, which seems truly re-

markable. The operculum of Nassaria kampyla
Watson, and the dentition of a new species of Coccu-
lina from the Philippine Islands, are figured. The
teeth closely resemble in general features those of

the American species, except that the median tooth

is more, and the major laterals less, developed than
in the forms obtained by the U. S. fish-commission.

The descriptions are in the full and faithful manner
characteristic of Mr. Watson's work. — w. H. D.

[27

Haemoglobin in the blood of Branchiopoda.
— Some years ago E. Van Beneden discovered a dou-
ble system of circulation in some of the parasitic

Copepoda like that in many annelids, and described

a complicated system of vessels with true walls, filled

with a red fluid containing haemoglobin, but no cor-

puscles, and entirely distinct from the lacunar sys-

tem with colorless fluid containing corpuscles. P.

Regnard and R. Blanchard find a similar system in

Apus, and believe that it exists also in some Cladocera
and Ostracoda. Chemical examination convinces

them that true haemoglobin is present in the blood

of Apus, is always combined with oxygen, and plays

some part in respiration. — {Zool. anz., May 7, 1883.)

s. I. s. [28

Fresh-'water Copepoda. — F. W. Cragin enu-
merates the genera of free-swimming Copepoda
known to inhabit inland waters, descriljes and fig-

ures ten species of Cyclops, half of them new, from
Cambridge, Mass., and piiblishes a translation of de-

scriptions in Russia of several species of Cyclops by
Poggenpol. Mr. Cragin notes the occurrence of the

gregarinian, Lagenella nobilis, in North American
species of Cyclops. — (Trans. Kansas acad. sc, viii.

1883.) s. I. s. [29

The male genital armature of Lepidoptera.—
Considering how important a use has been made of

these organs to distinguish species in nearly all other

groups of insects, it is a little surprising to see how
few lepidopterists have availed themselves of the

excellent marks of distinction they afford. Rambur
in 1839 (whose writings Gosse in the paper before us
entirely overlooks), de Haan in 1842, and recently Bu-
chanan White, are the only European authors who
have paid any attention to these organs in butterflies ;

and Scudder and Burgess stand alone in this country.
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In the present paper, Gosse describes and figures their

appearance in eleven species of Ornithoptera, and
fifty-six species of Papilio, including our own Tlioas

and Turnus. In one, P. SchmcHzi, he found a slight

asyniuielry in the armature of the two classes.

Gosse gives new names to nearly all the parts. The
side-plates, or flaps, which conceal the whole, he
terms, as usual, 'valves;' the inwardly projecting

armature of the interior of these, the 'harpes;' the

beak-like mesial prolongation of the eighth abdominal

segment, the 'uncus ;' the unpaired appendage lying

between it and the intromittent organ, tlie ' scaphium.'

He has done particular service in the care with which
he has reproduced the scaphium,— an organ consist-

ing, in the swallow-tails, of chitlnous points on a mem-
branous body, and therefore badly distorted in dried

specimens. This portion was studied and drawn after

it had been made to assume its natural fresh appear-

ance by absorbing a drop of water. The variety and
strangeness of form and armature assumed by these

parts, and particularly by the so-called scaphium and

harpes, is very remarkable. In his naming of these

parts anew, Gosse has burdened us with new terms

for orgatis which are abundantly named already ; but

they will, perhaps, have their advant.iges. if they do
not survive after homologues in other insects are

pointed out. In his remarks on these organs in

other butterflies, Gosse fails to see the homologies

which e.\lst, and which Burgess points out in part

in a paper which Gos.se appears not to have seen

(.^miir. mem. Bost. soc. nat. hist.), and Buchanan
White as well {Trans. Linn, soc, Zool., i. 35S). In

brief, it may be stated that the organs in butter-

flies consist, Ijesldes the intromittent organ, of

simply an unpaired upper organ, and paired lower

appendages ; both of which are attached, the upper

Immovably, to the ninth abdominal segment. The
upper organ usually takes the form of a hook, and the

lower, of claspers. In the Papillonides, however
(including in that both swallow-tails and pierlds), the

dorsum of the eiyhlh segment of the abdomen Is pro-

longed posteriorly into a terminal hook overlying and

concealing the true upper .appendage, and at first

readily mistaken for It, as shown in the swallow-tails

by White and in the pierlds by Burgess. Burgess

also shows that false claspers exist In Danals, dirter-

ing only from true claspers in not being articulated.

Bearing in mind the attachment of the different ex-

ternal organs ancillary to generation, their homolo-

gies throughout the insects are not difficult to trace.

Buchanan White termed the ' upper organ ' of Scud-

der and Burgess the 'tegumen,' and their 'clasps,'

'harpagones.' The uncus of Gosse (which on rare

occasions Is wanting in some swallow-tails) is there-

fore no proper part of the ordinary organs ancillary

to generation, but a prolongation of the eighth abdom-

inal segment. The scaphium is the upper organ, or

the tegumen, of White ; the valves of Gosse. the

clasps of Scudder and Burgess or the harpagones of

While ; and the harpe, merely the armature of the

clasp, which is extremely varied and complex, not

only In the group where Gosse has so well illustrated

it, but also in many sklpi)ers : indeed, this bizarre form

of armature, both of 'scaphium' and 'harpe,' is anew
indication of the alliance between the swallow-tails

aiul skippers. We may further remark, that, if the

old genus Papilio is the sooner broken up by the

additional help afforded by these new studies, (Josse

will have done systematists a real service. — (
Trans.

Linn. soc. Land., Zool., ii. 265.) s. II. s. [30

VERTEBRATES.

Chemistry and physiology of blood-serum.—
In dogs which have been starved for a period of five

or six days, and which previous to the commence-
ment of the starvation had been fed for two or three

weeks on horse-flesh freed as far as possible from fat,

Burckhardt finds a diminution in the total amount
of protelds in the blood-serum, the loss v.arying from
4 % to IG % of the original amount of proleids present.

Of the two proteids of serum, the quantity of serum-

globulin increases during starvation, the increase

ranging in his experiments from 22.!<% to ()(i.4% of

the quantity present before starvation. Serum-albu-

men, on the other hand, suffers a marked diminu-

tion, from 5.3% to21.0(i% of the normal quantity.

A calculation of the probable loss of albumen from
the blood and lymph on the basis of his experiments,

when compared with the amount of urea e.xcreted

by dogs, according to Voit, in the first five days of

starvation, shows that the quantity of albumen lost

from the circulating liquids is much too small to

account for the proteid destruction indicated by the

urea. Burckhardt made use of dialysis chiefly in

determining the quantity of serum-globulin present

in serum. The seruui-albuuien was estimated as the

difference between the total proteids and the serum-

globulin. He states that Hammarsten's method of

obtaining serum-globullu by means of MgfSOi is not

reliable. Complete saturation with MgSO, throws

down not only the serum-globulin, but also a large

amoimt of proteid, which resembles serum-albumen,

as usually understood. In every respect except in its

precipitation by Mg.JSO,. — [Arch, exper. path, phar-

mafc., xvi. 322.) w. ii. H. [31

Double staining blood-corpuscles.— Dr. Vin-

cent Harris has made a series of systematic ex-

periments on double staining of nucleated blood

corpuscles with aniline dyes, and gives in connection

therewith a table of the aniline dyes, and their solu-

bility in water and alcohol. A little blood was dried

rapidly in a thin layer on a slide, and treated with

two dyes in succession. The only entirely successful

combinations were the following: rosein and aniline

green, fuchsin and methylen blue, fuchsin and Bis-

marck brown, eosin and resuvin, iodine green and

Bismarck brown, Hoffman's violet and Bismarck

brown, aniline violet aiul methylen blue. The
greens were not at all permanent. The results were

often variable and uncertain. For success the solu-

tions must be quite fresh. The time each dye is al-

lowed to remain greatly affects the results. — {Quart.

joiirn. ?;((()-. sc, 1SS3, 2'.)2.) f. s. M. [32

The primitive mouth of vertebrates.— Accord-

ing to Kauber, the gastrula mouth (original blastopore
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or prostoma) is represented by various parts in verte-

brates. In Pretromyzon, sturgeons, and Ampliibia it

is undivided. lu sharks it is divided into two parts
;

i.e., primitive furrow, and posterior marginal open-

ing. In birds it consists of the primitive furrow and

marginal notch of the germinal area, and includes

also the various small openings formed at the termi-

nal swelling of the embryo ; viz., tlie neurenteric

canal, the passage observed by Gasser in the embryo
of tlie Cochin-China breed of hens, and the break

which sometimes occurs between the allantois sack

and the ectodermal ingrowth behind the tail (caudal

sack).

Rauber also asserts in the same paper that the

bilateral outgrowths from the primitive streak of

amniote embryos are homologous with the divestic-

iila forming the mesoderm in Amphioxus.

—

{Zool.

anz., vi. 143, 163.) [33

Venom of serpents.— The constitution of the

venom of certain of the poisonous serpents has been
examined by Mitchell and Eeichert witli interesting

and somewhat remarkable results. According to

them, three distibct proteids may be isolated from
the venom of the moccason and the rattlesnake (C.

adamanteus). These they propose to call respective-

ly, venom-peptone, venom-globulin, and venom-albu-

men. The venom-peptone may be obtained from
fresh venom, or from the aqueous solution of the

dried material by dialysis, or by boiling and filtering

oS from the precipitated proteids. It is soluble In

water, not coagulated by boiling, and readily dialyza-

ble. Its solutions, while answering to all the general

tests for peptones, exhibit certain peculiar reactions

which distinguish it from tlie class of peptones as

usually understood. The most marked of these spe-

cific reactions are its precipitation from aqueous
solutions by saturation with potassium hydroxide or

sodium chloride, and by the addition of dilute acetic

acid. Its solutions possess the poisonous properties

of venom, though in a less marked degree, giving

rise to putrefactive changes when injected into the

living animal.

The solution of the peptone obtained by boiling

venom, and filtering from the precipitate of coagu-

lated proteids, breaks up on drying with the forma-
tion of two proteids, one of whicli is soluble, and
gives all the reactions of the original substance, with
the exception that it is not poisonous. The other is

insoluble in water, and likewise innocuous.

If an aqueous solution of venom is allowed to

stand for some time, a precipitate occurs which gives

the usual reactions of globulins. This substance

possesses all the toxic powers of fresh venom.
After the separation of the i^eptone and globulin,

a third proteid remains in solution wliich is apparent-

ly closely connected with the albumens, though the

authors have not been able to obtain it in a state of

sufficient purity to make decisive tests. It is soluble

in water, coagulates below 70° C, and is precipitated

from its solutions by weak alkalies and acids. It is

probably not poisonous. — (Medical news, April 28,

1883.) w. H. H. [34

Cutaneous nerves in mammals.— Dr. Harrison
Allen has succeeded in tracing neiwe-filaments to the

larger setae-bearing hair-follicles in mammals as ex-

posed after depilation. He believes that the hair-

follicles of the oral, the mental, the supra-orbital and
tlie disto-carpal tufts, as well as those placed on the lat-

eral aspects of the limbs, are in all cases supplied with
nerve-filaments, as are the pteryls of birds. In speci-

mens in which the follicles are rudimentary there is

a corresponding failure of the nerve, thus indicating

a close relation between the two. — {Acad. nat. sc.

Philad. ; meeting June 12.

)

[35

Nerves of the human eyelid.— Von Mises de-

scribes the results of his studies. The nerves enter

in bundles from the sides as well as from above, and
are distributed more or less parallel with the blood-

vessels, and form a rich plexus along the edge of the

lid. Some details are given as to the distribution of

the nerves to the conjunctiva.— {Sitzungsb. akad.

wiss. Wien,lxxxY.,abtk.,m.Tp.lT2.) c. s. m. [36

ANTHROPOLOGY.
The autochthones of America.— Dr. J. Koll-

man of Basel gives his views of American craniol-

ogy, based on a study of tlie breadtli indices of 1,500

crania, quoted from published measurements, and
representing all the countries between Bering Strait

and Tierra del Fuego. Five curves are appended,
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ancient Indian burying-places or picl^ed up on recent

battle-fields; curve II., 917 North Americans, includ-

ing the territories of the United States and British

America, with the exception of the Eskimo; curve

III., 248 Central and South Americans, including the

Mexicans on account of their peculiar civilization;

curve IV., 127 Eskimo, consisting of all crania from

the arctic regions of North America; curve V.,

20S pre-CoIumbians, discriminated from other North

Americans by their manner of burial, i.e., mound-
builders and stonegrave people. A study of these

teaches, 1°. The plurality of varieties in America;
2°. The diffusion of these varieties over the whole

continent. As an illustration, the stonegrave people

of Tennessee are cited. Their remains are those of

a single people, as Mr. Putnam has shown by the

correspondence of their customs, and grade of civili-

zation; while the me.isurements of their skulls by

Mr. Carr show a varying proportion of dolichoceph-

ali, mesocephali, brachycephali, and artificially shor-

tened crania. A people is an ethnic unity, which,

according to the results of craniology, may consist

of an anatomical plurality of races; but a race is an

anatomically characteristic variety of the human spe-

cies. Like the Germans, the mound-builders consist

of many races, which have combined to an ethnic

unity. The terra ' race,' as here employed, is equiv-

alent to a sub-species of the species Homo sapiens of

Dr. Kollman's system, illustrated by the following

diagram.
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iLiliclio- Mt»o. Brachy. i Dolicho- Mesu- llrachy-

erphuli. cephali. cepliali .S cepbali. cephali. irpbali.

hamneprosopo-mesoccphali.

(Slcm. form.)

Species ; Homo Hapiene.

The varieties are distinguished by peculiarities of

the hair: 1,4, 7, being smooth-haired, indicated by

the sign O; 2, 5, 8, etc., straight-haired, by the sign

• ; 3, 0, 9, etc., woolly-haired, by the sign V. So far

as is known, only straight-haired varieties have im-

migrated into America, of the following sub-species:

1. Broad-faced dolichocephali (Eskimo) ; 2. Broad-

faced mesaticephali (Indians); 3. Broad- faced brachy-

cephali (mound-builders); 4. Long-faced brachyceph-

ali (ancient Peruvians).

Like the European, the American varieties of the

species Homo sapiens have long since passed into the

condition of permanent types. The time of elasti-

city, of the organization of new physically diverse

forms, has long gone by. Wherever human remains

are found in the glacial formations of Europe, they

are as highly organized as today. Undoubtedly they

represent men of a lower plane of civilization. It is

erroneous at every footstep of advance in civilization

to infer a new and more highly organized race. Cra-

niology demonstrates that varieties, unchanged phys-

ically since the glacial epoch, arc continually making
their way to higher grades of civilization. — \ZeUschr.

ellinol., IS*::?, 1.) c. a. s. [37

Madagascar.— The vast island of Madagascar,

OOO by :jOli miles in extent, is unique in its proximity

to a continent with which it has such feeble connec-

tions. Its population is about 4,W0,(>00; but it is

subject to great fluctuations through epidemics, witch-

craft, infanticide, intertribal wars, and murders. The
peculiar formation of the island effects a tropical,

malarial climate around the coast, aiul a nearly tem-

perate climate elsewhere. All around the island there

is a bellof forest, often splitting into two parts, which

enclose fertile valleys teeming with people. The na-

tives are the Hovas, of Malay origin, and the Malaga-

sy proper, of African origin, who for the past hundred
years have been augmented by importation of slaves

from central Africa. The system of government
among the negro tribes is purely African in form.

Among the Hovas, however, a queen holds sway,

through the agency of a prime-minister, who is ex-offi-

cio husband of the queen. The religion of all the

Malagasy is fetishism, with a shadowy recognition of

a superior power. They believe in ghost-souls who
are capable of good or harm to us, and this belief

leads to great respect for the dead. Their beliefs,

witchcraft, burials, roads, commerce, and language

have been carefully studied by Dr. G. W. Parker,

who has communicated a paper on the subject to the

London anthropological institute. The island became
known to the Portuguese, Dutch, French, and English

early in the seventeenth century; although the Arabs

trailed there long before that. At the beginning of

the present century the Hovas became the firm

friends of the English, — a connection which has re-

mained unbroken except during the reign of Queen
Hanavalona I. Upon the assassination of her son,

Radama II., the present system of queens and prime-

ministers began.

The languages belong to the class of purely spoken

tongues, no one of them having ever been reduced to

writing by the natives. The vowels are all, ay, ea, 6,

"0,- the consonant sounds, b, d, f, <j, li, j, k, I, m, n,

nrj, p, r, s, t, v, z ; the diphthongs are eye and ow.

The number of consonantal combinations is very

small, which occasions many euphonic changes in

compounds. The meaning of words and sentences

depeiuls little on the tone, but much on accent, posi-

tion, and the discriminative particle no.

Onomatopoeia is common. The grammatic struc-

ture is quite regular. A large percentage of the words

are traceable to verbal and denominative roots, which
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are aflBxed and compounded to au indefinite extent.

Gender is indicated by the affixes for male and female,

and there is no distinction between animate and in-

animate. The numeral system is decimal, and ends
witli tapUrisa (ended are the numbers), the word for

a million. There are two moods of the verb,— the in-

dicative and the imperative. There are two classes of

personal pronouns,— the inclusive of the speaker, and
the exclusive. Other peculiarities in grammar are

pointed out by Dr. Parker in an exhaustive diction-

ary of fourteen dialects, which unite the Malagasy
with the Malay stock-language. To account for this

anomaly of race and language. Dr. Hildebrand sup-

poses the Hovas to have first settled the Island, and
to have been overpowered by African marauders, who
killed most of the Hova men, and married their

wives. The children, learning their language from
the mothers, perpetuated at the same time their

African blood and their Malay language. But Dr.

Parker seriously objects to this explanation. Mr.
Keane is of the opinion that the Africans were intro-

duced as slaves, who, while gradually corrupting

the blood, would have little effect upon the language.

Dr. G. Oppert also commented upon the paper. —
{Journ. anthrop. inst., xii. 478.) J. Vf. p. [38

The flora of ancient Egypt.— The student of

anthropology is repeatedly charmed and surprised by

the varied and brilliant illumination thrown upon
his subject by sister sciences. He is not less pleased

to know that quite frequently the light proceeds

in the other direction, and that liunian custom pre-

serves for other sciences their sibylline leaves. In

ISSl Emil Brugsch Bey discovered in the vault of a

king of the twentieth dynasty a large number of

plants contained in the funeral offerings, repasts, and
wreaths of the dead. Among tliese are several

species not known to have belonged to ancient Egypt.

Mr. G. Schweinfurth, dejnited by M. Maspero, has

studied these plants, and classified them in the Egyp-
tological museuiu of Boulak, according to the high

personages for whom they were intended. A very

extended and interesting account of these labors was
communicated to Sir Joseph D. Hooker, together with

a set of the wreaths, flowers, etc., described. Ex-
cellent illustrations accompany the paper of Mr.
Schweinfurth. These objects were exhibited at the

annual soiree of the Royal society on the 25th of

May, and are now on view at the Eoyal gardens,

Kew.— {Nature, May 31.) j. w. p. [39

INTELLIGENCI] FROM AMERICAN SCIENTIFIC STATIONS.

STATE INSTITUTIONS.

Missouri weather service, St. Louis.

Weather report for May. — The average tempera-
ture for May at the central station has been 63.4°,

which is 2.8° below the normal temperature, and 3.5°

above the temperature of May, 18S2. Since 1837 the

May temperature has fallen below that of last month
five times. The extremes during last month at the

central station were 38.0° and 88.4°; although, in the

suburbs of St. Louis, the temperature fell to 36.0° on
the evening of the 21st. In 1851 Dr. Engelmann
observed a temperature of 29.0° in May, but it was in

the early part of the month. The lowest minimum
temperatures reported were, 29.5° at Centreville;

31.0°, at Big Creek, Warren county; 32.0°, at Steel-

ville; all other stations reporting over 34.0°. The
highest minimum temperatures are reported from
Glasgow, 45.0°, and Harrisonville, 47.0°. The high-

est maximum temperatures reported were, Corring,

91.0°; Miami, 98.0°; Harrisonville and Big Creek,

90.0°. The highest average temperatures reported

were, Cairo, 111., 65.2°; Mascoutah, 111., 65.0°; Harri-

sonville, 64.0°: the lowest being at Keokuk, lo.,

59.9°; Macon, 60.4°; Louisiana, 60.5°.

The rainfall at the central station was 2.61 inches,

which is 2.2 inches helow the normal May rainfall at

St. Louis. In western Missouri, however, from Harri-

sonville northward along the Missouri valley, the rain-

fall has been over seven inches; and a small maximum
of over seven inches occurs in the region around Iron-

ton. An area of minimum rainfall of between two
and three inches occurs in south-west Missouri,

around Greenfield and Lamar, and another occurs

along the lower Missouri below Chamois, extending

along the Mississippi as far south as Cairo.

On the 13th, tornadoes occurred at various points

in Missouri and Kansas, as follows: the town of

Oronogo, Jasper county, was destroyed at about 7.40

P.M., two persons being killed, and forty injured.

This tornado is probably the one which passed about

two miles north of Carthage. Hailstones as large as

hen's eggs fell at Springfield at about 10 p.m. An-
other storm passed two miles south-east of Pattons-

ville, Davies county, on the same evening. Two
tornadoes passed through Kansas City at 5 o'clock, one

passing a few minutes later than the other. Several

persons were killed, and a great deal of damage was
done to property. These whirls were slender whip-

like vortices, the diameter at the surface of the earth

being only a few feet, although the destructive path

was about seventy feet. These storms originated

apparently in Wyandotte county, Kan., where they

caused great damage. A later development of this

storm passed through Macon City, one hundred and

twenty miles east-nortli-east from Kansas City, where
a tornado occurred about 8.30 P.M. The track was
from one-fourth to tliree-eighths of a mile wide.

Tliree persons were killed at Macon.
On the 18th, tornadoes occurred in Missouri, Illi-

nois, and Wisconsin. At 7 p.m. a tornado did con-

siderable damage at Berger, Gasconade county. Mo.
At about 8.20 p.m. a tornado passed through Wentz-
ville from the south-west, causing great destruction

to property, and loss of life, as far as St. Paul, Mo.
At about the same time a storm passed from Cottle-
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ville, Ihroiigb Elm Point, to Grafton, on tlie IllinoU

shore of the Mississippi River.

Hail-storms have occurred as follows : at Big

Creek. 10th; Centreville, 9th; eight milos north of

Savannah. 3(1 ; Hannibal, 9th; Louisiana, 9th and 10th

(andatSpringiicld and Dover church, near Louisiana,

large hail fell on the afternoon of the 18th); Lamar,
3d; Chamois, 9th, — a violent storm of wind and hail

at 7 P..M., for seven to ten minutes, the hail completely

covering the ground, some stones weighing six ounces.

On the ISth, at o.bt} p.m., a dark cloud in the south-

west moved to the west with a heavy roaring noise,

appearing to spend its force when due west, rain and
small hail following.

Killing frosts occurred on the nights of the 21st

and 22d. .Vt Hig Creek great damage was done to

wheat, corn, and fruit. At Centreville, at 9 p.m., on
the 21st, the temperature was 32°, and fell later to

29.0°, — the latest frost in sixteen years. Fog pre-

vented damage in the valleys of the lilack River, but

in the dry valleys every thing was killed. Louisiana,
32° at sunrise on the 22d; Chamois, destructive frost

with ice an eighth of an inch thick in a pan of water;

Greenfield, heavy frost, which injured foliage of

forest-trees so that they looked as though scorched by

fire.

White frosts occurred at Hannibal, Greenfield,

Mexico, Chamois, 5th; Hannibal, Louisiana, Cha-
mois, Miami, 11th; Irontou. 16th; over the entire state,

21st and 22d, but light in the south-west, where the

temperature was about 40°; Mexico, Ironton (33° at

5.30 A..M. ), Louisiana, Chamois, Miami, Greenfield,

23d; Sedalia, Centreville, Greenfield (heavy), Iron-

ton, Chamois, Miami, 31st.

Addendum to April report. — At Cairo a heavy

shock of earthquake was felt at 2.36 .\.M. on the 12th,

which lasted thirty seconds. Vibrations, three per

second, from south-soulh-west to north-north-east.

An old one-story fianie-bullding, which was occupied

at the time the shock occurrt^d, was shaken down and

collapsed, the inmates receiving slight injuries.

Iowa weather service, Iowa City.

Weather bulletin fur May. — May was remarkably

cold, very rainy, with late frosts, westerly and north-

erly winds prevailing. The mean temper.iture of the

air was nearly five degrees below normal. In forty-

five years. May has been six times as cold or colder

than this year; namely, in 1S82, 1S67, 1S58, 1851,

1S50, and 1.S49. The late frosts about the 12th and

22il were general.

The rainfall was much above normal thmughout
Iowa, except in middle northern Iowa and down the

middle Cedar and Wapsipinicon valleys. The total

rainfall was highest along the Mississippi and Missouri

rivers, and from Wayne to Polk county: in the re-

gions here specified, the rainfall averaged seven

inches. The rain frequency was also high: two of

every three days were rainy in most parts of the state.

The principal storm-days were the Sth ami 9th, the

13th and 14th, ITth and 27tli. On the 9th a very

small tornado did slight damage in Linn county, near

Norway stal ion: on the other storm-days, Iowa was

spared the visitation of tornadoes, which struck, on

the 13th, Kansas City; 18th, Racine; 2Stli, southern

Indiana.

While unusually cold and quite wet, the season is

much more promising Uian last year, when May was

much colder.

NOTES AND NEWS.
Stephen Alexander, professor emeritus of as-

tronomy at Princeton, died .June 20. He was born

at Schenectady, N.T., and was educated .^t Union
college, where he graduated in 1824. Since 1840 he

has been connected with Princeton, first as professor

of astronomy, and later as professor of mechanics as

well. As an astronomer he became widely known.
— Sir Edward Sabine, whose death has been lately

announced, was born in Dublin in October, 1788.

He studied at the military schools of Marlow and

Woolwich, and at the age of fifteen entered the

English army. In 1813 he was made captain, and

took part in the campaign on the Niagara frontier,

commanding the batteries at the siege of Fort Erie,

1814. From 1818 to 1825 he made a number of voy-

ages from the equator to the arctic regions for the

purpose of studying terrestrial magnetism, the figure

of the earth, and other questions in terrestrial

physics. He was with Ross and Parry on the arctic

expedition of 1818, and with Parry the following

year. He edited a number of tr.anslations of scien-

tific books, and published a large number of papers

on his favorite studies, having read more than forty

before the Royal society, and having contributed

many to the proceedings of the British association.

From 1827 to 18:30 he was secretary of the Royal

society, and president for the ten years 1861 to 1871,

.ind president of the British association in 18.53. In

1875 the French academy elected him as a corre-

sponding member.
— A few weeks ago (April 26) Nature gave a sketch

of the life of Spottiswoode. In the number for .June

14 we find a regret expressed at his absence, on ac-

count of sickness, from the Royal society meeting of

that week. On June 27 he died. Born in London,

Jan. 11, 1825, he began his education in a private

school at Laleham, and then at Eton and Harrow;

his stay at Eton being short on account of some

experiments with detonating mixtures, in which he

was found to be interested. In 1842 he entered

Balliol college, Oxford, where, in his last year (1845)

as undergraduate, he read with the Rev. Bartholomew

Rice. After graduation he held university mathe-

matical s('holarships for two years, and for a short

time lectured on geometry of three dimensions. But

he soon took an active part in the management of

the large printing-business about this time resigned

to him by his father, and which he largely developed.

His scientific work was mainly in mathematics,

although of late years he has devoted himself to

physics, his recent investigations in electricity being

well known. Wlien a young man, he travelled

widely, and, among others, published a very lively

.Account entitled "A Farantasse journey through
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eastern Russia in the autumn of 1856." He also

studied languages, both oriental and European, and
gave evidence of the thoroughness of these studies

in his contributions to our knowledge.
— The Dickson expedition, in charge of Professor

Nordenskiiild, which left Thurso May 29, is report-

ed as having called at Eeikiavik, Iceland, June 6,

and was to sail for Greenland on the lOtli. When
the expedition started, it was the intention that

Count Stromfeldt (botanist). Dr. Arpi (philologist and
archeologist), and Mr. Flink (mineralogist) should

disembark at Eeikiavik, and remain in Iceland for

study and exploration. It is reported by recently

arrived whalers that the condition of the seas west
from Iceland, as regards ice, is at present not un-
favorable to the success of the expedition. The Sofia,

upon which the party is embarked, is a little iron

propeller of less than two hundred tons, capable of

a speed of eleven knots, and draws ten feet of water,

— a vessel much better suited to her purpose than
the unwieldy craft which have been used in many of

the English expeditions. It was originally intended

that Palander should command the Sofia, but cir-

cumstances intervened to prevent this ; and the ves-

sel has been intrusted to Capt. Emil Nilsson, who is

well qualified by experience, and who will be ably

seconded by the well-known Norwegian ice-master,

Johannesen. The scientific staff does not compre-
hend any of the members of the Vega expedition,

who are mostly engaged in working up the inves-

tigations made on that voyage, but, after Baron
Nordenskiold, is composed of Dr. Kolthoff, ento-

mologist and ornithologist ; Dr. Nathorst, geologist

and paleontologist; Dr. Berlin, surgeon, botanist, and
general biologist

; Mr. ForsStrand, taxidermist and
preparator

; Dr. Hamberg, hydrographer ; Mr. Kjell-

strom, photographer. Beside these, there are a har-

pooneer, two mountain Lapps (in accordance with
the suggestion of Professor Fries, to which we have
already alluded), and eight or nine picked men, to

accompany the party over the inland ice. This
party will be provided with fourteen months' provis-

ions in the most compact shape possible. The crew
of the Sofia comprises twenty-four men. The party

is thoroughly equipped with scientific apparatus, and
even includes a flying-machine contributed for trial

by its inventor, according to the Swedish papers.
— Among the most Interesting of the living animals

in the gardens of the London fisheries exhibition are

two British-born beavers from the Isle of Bute in

Scotland. They were members of a colony estab-

lished by the Earl of Bute upon his estate of Rothe-
say several years since. A considerable tract of land
was walled in, and beavers were imported from
Canada, w'hich soon established themselves, gnawing
down the trees, building a dam, and forming a lake

of considerable size. The ' beaver wood ' is consid-

ered one of the most interesting features of the
island. Mr. R. B. Matthews writes to the Field,

complaining, that, in capturing the two beavers to

send to the exhibition, the colony has been broken
up, the dams destroyed, the houses pulled down,
and all the other beavers killed. It is to be hoped

that the damage is not so serious as is repiesented,

for the acclimation of the American beaver in Scot-

land is a task which is not likely to be often at-

tempted.
— The next issue of the Proceedings of the naval

institute (vol. ix. no. 3; whole no. 25) will be entire-

ly devoted to an article by Lieut. Edward W. Very,
on the development of armor for naval use. The
number will thus be a comjilete work of itself, fully

illustrated, and will possess more than ordinary

interest in being the only work extant devoted
exclusively to the details of armor development.
Orders for this number should be sent to the secre-

tary U. S. naval institute, Annapolis, Md., as early

as possible. Price §1.

— The extraordinary meeting of the geological

society of France for this year is to take place at

Charleville (Ardennes) on Sunday, Sept. 2, and the

excursions will end Tuesday, Sept. 11.

— The yearly meeting of the Schweizerischen

naturforschenden gesellschaft will take place from
the 6th to the 9th of August in Zurich, where the

national exposition is attracting many people this

year.

— G. Valentin, for forty-five years professor of

physiology at the university of Berne, died on the

24th of May at the age of seventy-three. He was a

native of Breslau. He was formerly one of Louis

Agassiz's collaborators; and the fourth livraison of

Agassiz's ' Monographies d'echlnodermes vivants et

fossiles', containing the anatomy of the genus Echi-

nus, is by Valentin.
— Past assistant-engineer N. B. Clarke, U. S. N.,

read a paper on water-line defence and gun-shields

for cruisers, at the meeting of the U. S. naval insti-

tute (Washington branch) on June 7.

— The bureau of education has issued, as one of

the 'circulars of information,' a pamphlet containing

the legal provisions respecting the examination and
licensing of teachers.

— A contributor's note in the Atlantic monthly for

June calls attention to the question of the spelling

and pronunciation of geographic names, on which
several articles have lately appeared in foreign jour-

nals. The question is not always settled by adopting

local spelling and sound, for in many cases foreign

names are well Anglicized, and will so remain ; the

difficulty is rather in knowing where to begin using

the original pronunciation. As we do not say Paree

and Bairleen, why may we not say Prague and
Hague, even though we do drop a visible s from
Calais, and attempt the difliculties of Rouen, Amiens,
Chartres, and Blois ? As to St. Petersburg, the

error of sanctifioation is not ours, but the Russians',

from whom we have taken it. Our mistake, if it he-

one, is in putting an- s after Peter, for this seldom
occurs in the original. A similar but incorrect ad-

dition is often made in Prince Edward Island. The
back-and-forth method of naming seen In the Ger-

man Vogesen, which the contributor explains as

coming from the original German Wassigen (watery),

through the French Vosges, is found again in the

same polyglot borderland in the Laucher See.
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— Tbe Coinision del mapa geologico tie Espana
has just published, for the Exposicion'de inineria at

Madrid, a brief account of the historj- of the survey

from its beginning, aliout the year 1S31, under D.

Angel Vallejo, down to the present time. Two maps
show the condition of the work in March, 1S73, at

tbe beginning of the present system of the survey, and
in March of the present year, showing how great an
amount of work has been done in the last ten years.

Eighteen provinces are finished ; viz., Oviedo, Mar
drid, S.intander, C.istellon, Albacele, Murcia, Tc-

ruel, Cadiz, Zaragoza, Cuenca, Cdcercs, Valladolid,

Huesca, Avila, Salamanca, Guadalajara, Barcelona,

and Valencia. More or less has been published con-

cerning twenty-three other provinces, but their full

descriptive memoirs are still to appear ; viz., Corufia,

Lugo, Orense, Pontevedra, .Segovia, I'alencia, 15a-

leares, Alicante, Burgos, Logroflo, Soria, Alava, Gui-

piizcoa. Vizcaya, Tarragona. Iluclva, Toledo, Badajoz,

Cordoba, Ciudad-Keal, Granada, Navarre, and Al-

meria. Seven provinces are entirely unpublished or

under study ; namely, Leon, L^rida, Zamora, Malaga,

Gerona, Jadn, and Sevilla. A rough draught of the

final map, on the scale of 1 : 400,0(X), is shown in the

exposition, upon which all the work done up to date

is entered.

— The Belgian photographic association has orga-

nized an international exhibition of photography to

be held, during the month of August, 3SS3, in the

palais des beaux-arts at Brussels.

— The sixth international congress of orientalists

will be held at Leyden, Sept. 10.

— The international congress of societies for the

prevention of cruelty to animals will be held at

Vienna in September. A number of local societies,

among thoin those of Berlin, Cologne, Munich,
Dresden, and Hanover, besides sever.al Spanish

Italian, and Russian, have expressed their intention

to be represented.

— The British association for the advancement of

science meets this year at Southport, Sept. 10.

— Dr. William Lee read before the Philosophical

society of Washington, June 2, a paper on medical

lilstory as Illustrated by medals ; Prof. Theo. Gill

discussed analogues in zoogeography. The society

then adjourned till October.

The Mathematical section of tlie society adjourned
for the summer on June 6. At the last two meet-
ing.*, Mr. G. W. Hill discussed the planetary pertur-

bations of the moon, Mr. (J. K. Gilbert explained the

construction of graphic tables for use in connection

with his new nuahod of determining heights from
barometric data, and Mr. E. B. Elliott gave an Im-

proved system of.elcctrical units.

— An excursion to northern Xorway and Spitzber-

gen is ))rojected for some of the students at the Paris

Ecole des mines. Tno French naturalists will ai-

company the party, which will charier a steamer
directed by a competent arctic navigator for the pur-

pose.

— Professor Fries has proposed tlie colonization of

Greenland by Lapps, on the liypothesis that in the

interior, in summer, abundant reindeer-pasture can

be found. How the reindeer are to get at it does not
seem to Lave been considered, nor liow tliey are to

be subsisted during their travels over the continental

Ice-slieet.

— Mr. Oliver W. Huntington, assistant in the
chemical laboratory of Harvard college, lias edited a

book of five-place logarithms, which will finally form
part of a set of tables mostly for use in chemical cal-

culations, but is now published in separate form.

The logarithm tables are well arranged, and very
clearly printed. The book is published by Moses
King, Cambridge.
— The museum at Oxford, Eng., lias lately bought

the unique collection of Silurian fossils of Dr. Grin-
drad of Malvern.
— It Is rare to find, at the present time, a scientific

memoir in Latin. Aloysius Molina, a student at

Pisa, has, however, recurred to the ancient custom,
and has published a memoir, • De hnmlnis inamma-
liumque cute,' in volume v. of the Alii tlella socieKt

Toscana. The opening sentence sufficiently describes

the paper: " Expectans dum Ranvierus in Inccm
perfecte proferat concluslones omnes suarnm inves-

tigationum de intima structura cutis, prodesse exis-

timo breviter quae praeclpua facta sunt resiunere,

nonnullas conslderationes addens, quas ipse feci dum
per duos annos ad Anatomicam .Scientlam meum
adhlberi sludium in Laboratorlo Anatomiae Com-
parativae hujus unlversitatis." The 'nonnullas
conslderationes, quas ipse feci ' one finds not very
numerous, the chief value of the paper being as a

summary. A good bibliography is appended.
— Much progress has been made at the Lick obser-

vatory during the past year. The dome for the

twelve-inch equatorial has been entirely completed
in a very thorough manner. It is, without any doubt,

the most convenient and complete dome of tbe size

in the country. The four-inch transit-house, and
the buildings for the photohellogr.aph, are in capital

working order. They were utilized last December
in a very successful observation of the transit of

Venus. The walls of the main building are half

done, and the cellar for the dome of the (hirly-six-

inch equatorial is excavated. Many of the original

arrangements of the buildings and grounds were
only provisional, and these are being repl.aced by
others more substantial and permanent. A brick

reservoir containing 83,000 gallons of water (deri%-ed

from three springs) has been built during the season;

another of 20,000 gallons (spring-water), and another
of 83,000 gallons (rain-water), will shortly be begun.

The roads have been extended. The house for the

meridian circle (Repsold) will be begun in a few
weeks, as well as a house for the astronomers, and
buildings to contain the appliances for heating and
ligiiting the buildings and moving the dome. The
end of this season will show great progress.

— The division of entomology of the U. S. depart-

ment of agriculture has begun the publication of a
series of bulletins for the purpose of placing before

the public, current matter that would either lose

much of its value if kept for tlie annual report, or

find uo space in the limited pages of that volume.
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Two numbers have been issued. The first includes

reports of experiments, chiefly with kerosene, upon

the insects injuriously affecting the orange-tree and

the cotton-plant. The second includes reports of

observations on the Kocky Mountain locust and the

chinch-bug, together with extracts from the corre-

spondence of the division on miscellaneous insects.

The University of Pennsylvania has conferred

the degree of M.A. on Professor Lewis M. Haupt,

C.E. ; and of Sc.D. on Professor Isaac Sharpless,

professor in Haverford college.

At the meeting of the Royal astronomical society.

May 11, Professor C. Pritcliard of Oxford gave an

account of his recent expedition to Cairo, and of the

work on which he has for the last two years been

eni^aged; viz., the measurement of the magnitude of

the stars visible to the naked eye from the pole to the

equator, including at present all those brighter than

the fifth magnitude. This work is now complete.

He found, that, at Oxford, Laplace's law of alteration

of a star's light as measured in magnitude— accord-

ing to the secant of the star's zenith distance— did

not hold good for zenith distances exceeding 65°,

and that for stars at lower altitudes the alterations

in apparent magnitude were conflicting and not satis-

factory. For the purpose of accurately investigating

the effect of atmospheric extinction of light under

better circumstances, he chose the climate of Upper

Eaypt, where the atmosphere is uniform and stable,

as"the proper locality for repeating the Oxford obser-

vations, and rendering the research complete. A
duplicate set of instruments was left at Oxford in

charge of the senior assistant, who observed the same

stars with Professor Pritchard at Cairo. The results

of both sets of observations are embodied in the

formulae,—
Atmospheric absorption

At Cairo = 0.187 X Sec. Z.D. in magnitude;

At Oxford = 0.253 X Sec. Z.D. in magnitude.

Thus the whole effect of the atmosphere at Cairo is

to diminish the brightness of stars seen in the zenith

by about two-tenths of a magnitude, and at Oxford

by about one-fourth of a magnitude. At an altitude

of about 30°, the stars at Cairo will be brighter

than in England by about one-fifth of a magnitude,

and consequently many more faint stars are just

visible at Cairo than can be seen at Oxford.

— Alexander Melville Bell has written a primer,

which will soon be published, for use in elementary

schools in teaching the methods of visible speech.

The book can be used by any teacher without spe-

cial training in the peculiarities of the system.

— A correspondent states that the shortest scien-

tific article known to him, and perhaps the shortest

ever published, is by William Griffith, in the bulletin

of the U. S. fish-commission for 18S2, p. 12, under

the title 'Result of planting shad in the Ohio River.'

The article contains twenty-six words, and occupies

two lines.

— At the meeting of the Cambridge entomological

club, June 8, Mr. S. H. Scudder discussed the homol-

ogies of the male abdominal appendages of butter-

flies, and Mr. G. Dimmock showed a living Buthus
occitanus, and described some of its habits.

— The Argentine government has sent Col. Sola,

with a party of two hundred soldiers, to explore

the Pilcomayo in its course through the Gran Chaco.

The party is accompanied by a delegate of the Argen-

tine geographic institute, whose chief object is to dis-

cover the remains of Crevaux, and ransom two of his

mtn who are reported to be held as prisoners by the

Indians.
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THE GOVERNMENT AS A PUBLISHING
HOUSE.

We have called attention to the report of

Messrs. Ames, Spofford, and Baird upon the

distribution of public documents, and noted

the propriety of the recommendations made
to the government bv the committee. If these

recommendations were to be carried out, some-

thing would be gained ; but we have little faith

that any real reform would be eft'ected, for the

evil lies deeper, aud requires more radical

treatment.

Ever since the government went definitely

into the printing business in 1861, the evil has

been growing, until now there is waste, con-

fusion, and public mischief. It is no more

essential to government to carry on the large

printing business which it conducts than it is

for it to manufacture paper. Let us make
a distinction. There is a necessity', in the

ordinary administration of Congress and the

executive department, for a large printing-

office in the immediate vicinity ; and we are

quite read^' to grant, as immaterial to our

argument, that it is better to have such an

establishment, with its manager as a civil of-

ficer of the I'nited States, immediatel}' under

the control of Congress. There is a vast deal

of printing required in the exigencies of the

dail}- Inisiness of government, and there is

reason for this being done by persons hired

directly- for the purpose.

There the necessity stops, but the business

of the printing-office does not. Costly scien-

tific reports are manufactured year after }"ear,

and then published ; that is. given awa}- reck-

lessly and with little discrimination. The

report of scientific experts, to which we have

referred, points out the desirability of a single

agency for distribution, which should act upon

some systematic plan. We do not object to

a polic}' by which government shall put before
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tlie public the results of the survej^s and ex-

periments which it is carrying on ; but we
contend, that, in doing this, it should employ-

economic agencies already existing, which are

far more efficient than any immediate govern-

mental agency can be.

Government should contract with publishers

to print and publish its scientific reports. The

plan is perfectly feasible. Jlver^- copy which

the government might wish to give away to

public libraries could be bought of the pub-

lisher at a cost fiftj- per cent less, we venture

to saj', than government now pays for the

same work. It would be the publisher's busi-

ness to make the work known everywhere

;

and such a work would be far more read than

it now is, for it would be made as other books

are, and brought before tlie people intelli-

gently. By such a polic}" no scientific organi-

zation or student of science now in commu-

nication with the distributing-office would

suffer loss, while a great many people who

arc accustomed to get their books from book-

sellers would come into possession, in the most

natural way, of this important body of litera-

ture.

The effect of such a system would be to

contract the business of the government print-

ing-office, and that is an end devoutly to be

wished for by ever3- honest citizen wlio sees

the necessity- of checking corruption .b^- limit-

ing the opportunities for corruption. The

fewer salaried offices this government has, the

less chance there is for an abuse of the civil

service ; and science will gain nothing b\- ask-

ing favors of the machine. There is an excel-

lent opportunity here for the educated classes

to enter a protest, and to encourage a reform

in administration. We have been demanding

that the administration should be conducted

on business principles ; and the [jresent system

by which government prints aud publishes

books is un-businesslike, extravagant, and in

peril of being scandalous.
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' THE NATIONAL RAILWAY EXPOSI-
TION.^— II.

The numerous accidents that have occurred

owing to the signals showing ' clear ' when the

switches were set for a side-track led to the

invention of 'interlocking,' which is now used

extensively in England, and is being intro-

duced into this country. The term ' interlock-

ing ' applies to a S3'stem where the switches

and signals can be so worked hy levers con-

centrated at one point, that no safetj^-signal

can be given for any track until the switches

are properly set for the safe passage of the

train ; and, when the signal is set to safet}*,

none of the switches can be moved until the

signal is again made to indicate danger. The
advantages of this system are, that one man
can operate a large number of switches and
signals, and the interlocking apparatus acts as

a check upon him, and renders it Impossible

for him to commit a mistake and move a wrong
lever ; and the mechanism is so arranged that

a certain deflnite routine must be gone through
in making a safe course for a train. The sig-

nals standing at their normal position of ' dan-
ger,' the switches are first moved, then thej^

are locked firmly in position : then only can
the danger-signal be changed to safety for the

passage of the train when all possible confiict-

ing signals or switches are locked, so that they
cannot be operated. When a certain track has
been prepared for the safe passage of a train,

the necessarj' alteration of switches and signals

is begun at the point farthest from the train,

and ended at the signal nearest to it, this signal

being locked to indicate danger until the track

is ready for the train ; and the setting of this

signal to safety shall lock to danger all conflict-

ing signals not alreadj^ locked.

The amount of safety secured by the adop-
tion of interlocking apparatus is thus laid down
b}' an English author :

" If a man were to go
blindfold into a signal-box with an interlock-

ing apparatus, he might, as far as accordance
between points and signals is concerned, be
allowed with safety to pull over any lever at

random. He might doubtless delay the traffic,

because he would not know which signal to

lower for a particular train ; but he could not
lower such a signal, nor produce such a combi-
nation of position of points (switches) and
signals, as would, if the signals were obeyed,
produce a collision."

Interlocking has been verj- generally adopted
in England, but hitherto little attention has
been paid to the subject in this country' ; though

1 ContiQued from No. 22.

in some crowded depots, such as Lowell, Wil-
mington (Del.), and Boston (Boston and Al-
banj- railroad), it has recentlj" been introduced

with great success.

The two principal exhibits of interlocking

and signalling apparatus at the Chicago exposi-

tion are those of the Pennsylvania steel com-
pany and the Union switch and signal company ;

Mr. George Westinghouse, so well known as

the inventor of the break bearing his name,
being the president of the latter company.
The Union switch and signal company exhibits

several distinct methods of working switches

and signals controlled bj- interlocking appara-

tus. First, the Saxbj' and Farmer method,
which is very generally used in England, and
in some station-j-ards on the continent ; Brus-

sels, for example. In this the whole work of
moving the signals and switches is effected by
the manual power of the signalman. But as

this involves considerable physical exertion in

places where the levers are numerous, and some
of the signals are a considerable distance awaj',

Mr. Westinghouse has introduced a sj'stem

whereb}' the signalman onlj' moves valves ad-

mitting either compressed air, or a mixture of

water and wood, or methylated spirits of wine,

to cylinders, the pistons of which perform the

actual hard work of shifting the switches and
signals. The Peunsj'lvania steel company
shows an American invention, which proceeds

on similar lines to the Saxby and Farmer ap-

paratus, attaining, however, the same end by
the use of fewer levers. As, therefore, these

two sj'stems are verj' similar, except as re-

gards mechanical details, into which we need

not enter here, the following descriptioYi of

the general methods and purposes of interlock-

ing mechanism will apply to both exhibits.

The whole question is novel on this side of the

water, and will well repa^' a careful study by
all those who are interested in the progress of

railroads.

One of the points that has been equipped

with interlocking apparatus by the Pennsyl-

vania steel company is shown in the accom-
panying plan of tracks at the Union Junction

of the Philadelphia, Wilmington, and Balti-

more railroad, at Wilmington, Del. This
junction is one mile west of the passenger-

station, at the crossing (at grade) of the Wil-

mington and northern railroad and of the

Delaware western railroad, where the Dela-

ware railroad branches from the main line of

the Philadelphia, Wilmington, and Baltimore

railroad. Through trains pass this junction

at lightning express speed. The main line

is protected from crossing roads b}- dead
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switches on the cross-

ing roads, so that cross-

ing trains running
against signals will be

turned into a side-track,

and cannot, therefore,

cross or foul the main
line. There are, in all,

fifteen switches handled
and controlled, a n d

three other switches

not handled (owing to

the infrequent use, or

being required only for

hand-drilling), which
are also perfectly con-

trolled. Twelve facing

point locks and seven-

teen signals are em-
ployed, some of thera

2,150 feet from the sig-

nal-tov.er. To operate

the above, twenty-eight

interlocking levers are

used, with two spare

levers in the frame for

future improvements.
At ibis writing, the

apparatus at Union
Junction has been in

use over one year with

perfect success, and it

will probably repaj' an}-

railroad manager to

visit jt, and study its

workings.

In arranging a yard
on the interlocking sys-

tem, it is important to

concentrate the switch-

es so that the}- can be

woiked by one man
from one machine,
where as many as fitly

levers operating
switches and signals

can be conveniently ar-

ranged. I'rovided that

the yard is well laid

out, it is possible not

only to gain greater

safety and security in

switching and drilling,

but a saving in time
and labor is etfected,

as one man who is

always on the same
spot can perfonn the

5 \4

5 ll

work of several men scattered about a yard,

and having continually to move from one
spot to another. The levers should be placed

in a house constructed so as to shelter the

siiinalman fron\ the weather, and enable him
to have a good view of the whole yard ; and
the latter object is generally best attained by
placing him at some distance above the ground-
level, so that bis view is not obstructed by
l)assing engines and cars.

The levers, which resemble the reverse

lever of a locomotive, are mounted close to-

gether in a line, and a name or number plate

on each lever shows its use and purpose ; and,

%

to further distinguish the levers, all those

operating switches may be painted one color,

locking levers another color, and so on.

Each hand-lever carries a spring-catch, which

secures the lever at either end of the stroke ;

and the detent, forced down by the spring,

and pulled up by the action of the signalman's

hand in grasping the handle-end of the lever

and its catch, instead of engaging n\ a notched

rack, as on a locomotive, slides in a curved

slot in a pivoted bar. This bar, or 'rocker,'

is therefore moved about its pivot by the verj'

action of the signalman grasping the lever.

Interlocking virtually consists of mechanism
attached to this pivoted bar, which renders

it immovable under certain circumstances.

These controlling circumstances are the posi-
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tions of certain of the other levers in the

frame. To exemplifj' this, we will take three

levers, A, B, and C. If A and B be in such

position that a signal given b}' the movement
of lever C will be dangerous or misleading to

a train, the pivoted bar connected to lever C
is locked, and cannot be moved b}- anj^ exer-

tion of strength on the part of tlie signalman
;

and therefore he cannot even begin to move
lever C, and the possibilitj- of giving a wrong
signal is put bej^ond doubt. Similarly, nothing-

is effected unless the lever completes its stroke.

The pivoted bar or ' rocker,' through which the

whole work of interlocking is done, moves
only at tlie extreme ends of the stroke of the

levers, and then is only moved b}- the rising

or falling of the spring detent. This inven-

tion, simple as it seems, is the result of many
^•ears' experience, accidents having often oc-

curred through a lazy signalman pulling his

lever through part only of the stroke, and thus

onh- partiallj' effecting the locking. This is

now impossible ; and the intention of a switch-

man to move a lever, expressed hy his grasping

the lever and so moving the spring-catch, inde-

pendeutlj- of his putting the intention into

force, actuates all the necessary locking.

The details of locking-apparatus are some-
what complicated, but the principle is simple.

Certain bars carrjing lugs or projections are

made to slide or move by the movements of the

rockers. Certain other bars, which are also

moved bj- the action of one or more rockers,

are slotted or pierced with holes, so that, in

certain positions, the lugs in the first set of bars

can enter the holes in the second set of bars,

and, in other positions, the lugs strike against

the bars, and cannot be moved. It is, of

course, obvious that the arrangement is such

as to prevent unsafe or contradictor^' signals

being given, and permit onh' of safe or harmo-
nious signals; and, bj' a careful arrangement
of the locking-appai'atus, it is sometimes pos-

sible to make a few movements effect important

changes of the switches and signals with a

minimum of levers and complication.

It is obvious, that, when switches are worked
from a distance, there is a chance of the switch

being incompletely' closed, owing either to

dirt, or a stone, or ice, choking the switch

itself, or the switch-rods working it. There
is also a danger that the switch-rod might
break or become disconnected, and that,

though the signalman moved all his levers, and
all the locking and unlocking was properly per-

formed in his cabin, j'et the switch itself might
remain unshifted, or be left half open. To
obviate this, the facing point lock was invented.

This is a bolt which can onl3- be shot into

a crossbar connecting the two rails of the

switch when the switch is either properly

closed, or wide open. A failure of the switch

connections, or an obstruction in the switch,

will render it impossible for the bolt to enter

the opening to lock the switch ; and, as the

signalman's lever actuating this lock inter-

locks with the signal levers, no train can be

signalled to approach until the switch is either

closed, or wide open, as the case may be, and
firmly locked in its proper position. But an-

other danger has to be guarded against : signal-

men, to save time, will generally throw a signal

again to danger directly the engine of an ap-

proaching train has passed ; his other levers are

then set free, and he can unlock his switch,

and actually change the switch, before the whole

train has passed, thus probably throwing the

rear vehicles off the track, and causing a

serious accident. To guard against this, a

locking or detector bar is used, which lies near

the rail, but clear of a wheel, when the switch

is either shut or full open ; but directlj' the

switch is moved from either of these positions,

the bar moves close to the tread of the rail, and
takes such a position that it must come in

contact with anj* wheel approaching the switch.

As the bar is made longer than the distance

between anj' two trucks, it follows, that, as

long as a train is passing over the switch, one

or more wheels of the train must prevent this

bar being moved, and, as the switch-lock and
the bar are arranged to move together, it fol-

lows that the switch cannot be unlocked until

the last truck of the last car of a train has

passed. The Union switch and signal com-
pany adheres to Saxby and Farmer's arrange-

ment of this bar where it moves verticallj'.

The Pennsylvania steel company shifts it later-

ally. The latter movement is more easily per-

formed, and the bar can serve as a guard-rail

;

but its movement seems somewhat liable to be

impeded bj' snow falling between the rail and

bar.

{To be continued.)

THE WEATHER IN MAY, 1883.

There have been two periods of ver^- severe

storms, and at manj' places of tornadoes. The
first of these accompanied a ' low,' first noted

in Colorado ^ on the 13th. This moved with

considerable energj' over Colorado and Ne-
braska. On the 14th, increasing in energy,

1 It has been found necessary, owing to the smallneee of the
appropriation, to give up all telegraphing reports west of the

Eocky Mountains : hence the charts arc made up only to the east.
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it advanced into Ohio. At the morning obser-

vation of this date, pressures .5 to .6 inch below

the mean were noted in Iowa.

Reports of hail on the 13th, 14th, and loth,

sometimes of astonishing size, have been sent

from thirty-six stations, mostly' in Iowa, Kan-
sas, Missouri, Indiana, and Illinois. The
following is a brief summary of tornado reports.

Indiana: Amity, 14th, 7.30 p.m.; Waterloo,

night of 14th, only three houses left standing
;

Muncie, night of 14th ; Indianapolis, 14th, 6

P.M. In Kansas : Troy, 13th, 5 p.m. ; Muncie,

13th, 4.30 P.M., most violent storm ever known
in the countj-. In Michigan : White Pigeon,

14th, 4 P.M. ; Sturgis, 14th, 3.30 p.m., came
from south-east. In Missouri : Kansas City,

13th, 4.30 P.M., from south-west, track from a

hundred and fiftj- to two hundred and fifty

yards wide, damage $300,000 ; Cameron, 13th,

5 P.M. ; Macon, 13th, 8 p.m. ; Pattonsburg,

13th, 5 P.M. In Ohio : Frederickstown, 14th,

afternoon.

The second period was ushered in by a deep
' low ' in Colorado on the 17th. At 11 p.m.,

Washington time, pressures at Yankton and
North Platte were 29.16 inches, or more than

.7 inch below the mean. On the 18th the ' low
'

moved into Minnesota, and on the 20th a por-

tion of it moved east into the St. Lawrence
vallej- ; while its influence was felt in forming

a second subsidiary ' low ' in western Tennes-

see on the same date. The latter moved slow-

ly, and passed off the Atlantic coast on the

24th. Tornadoes are reported as follows. In

Arkansas: Eureka Springs, 18th; it cut a

path a quarter of a mile wide through a dense

forest, and destroyed several buildings. In

Illinois: Ilillsboro' , 18th, 10 p.m., a funnel-

shaped cloud moving north-east, the width of

destruction, ten to thirty rods ; Grafton, a car

loaded with stone weighing twentj'-one tons

was lifted from the track, and the stones were

scattered ; Chemung, 18th, before 6 p.m.
;

Chicago, night of 18th; Springfield, 18th,

7.10 p.m. ; Pesotum, 18th, 11.30 p.m. ; Little-

berry was nearly destroj-ed ; Jacksonville, 18th

evening, severest storm ever known ; Edwards-
ville, 18th evening, came from south-east, width

of track six hundred to eight hundred feet

;

Tallula, 18th, 9 p.m. Up to midnight of 19th,

the number of deaths in Illinois caused by the

tornadoes of this date was sixty-three. In

Missouri: Moody, 18th, 19th, evttry house
blown down ; Berger, 18th, 7 p.m., six houses

and one mill destroyed ; Oronogo, 18th, 7.40

P.M., six persons killed, $75,000 damage.
New York : 21st, one of the severest storms

that ever visited Long Island. In Tennessee :

Chattanooga, 20th, 4 p.m. In Wisconsin :

Janesville, 18th evening ; Racine, 18th, 7 p.m.,

twentj'-five people killed, damage $60,000,
track five hundred yards wide.

The chart of monthly isobars, isotherms, and
wind-directions is given on p. 35. The per-

manent summer low-pressure area has en-

larged a little, and moved only slightly from its

position last month. Mean pressures are in

general below the normal, except in Florida

and the upper Missouri vallej'. The mean
temperature east of the 100th meridian was
3.1° below the mean; highest temperature,
109° at Eagle Pass, Tex., and Yuma, Cal.

Illinois and Missouri report damaging frosts

on the 22d.

A comparison of floating ice with May, 1882,

shows the eastern limit 3° west of last May, but

the southern limit is the same. The number
and size of icebergs are much less than last year,

while there has been no field-ice. The Crulf of

St. Lawrence, blocked last year, is clear this.

There were deficiencies in rainfall : Middle
Atlantic, .58 inch; West Gulf, 1.50; Rio
Grande valle}-, 2.93 ; extreme north-west,

1.65 ; and middle plateau, .69. Excesses : New
England, 1.41 ; South Atlantic, 2.91 ; Tennes-
see, .54 ; Ohio vallej', .77 ; lower lakes, 3.02

;

upper lakes, .85 ; upper Mississippi valley,

.68 ; Missouri valley, 3.03 ; middle slope, 1.09
;

southern slope, 1.91; northern plateau, .99;

North Pacific coast, .86; Middle Pacific coast,

2.33 ; and Southern Pacific coast, .80. In
California the rain has been four times the

usual Maj' fall.

A hundred and thirty-nine cautionary sig-

nals were displayed, of which 84% were justi-

fied by winds of 25 miles or more per hour, at

or within 100 miles of the station.

SYMMETRICAL LINEAR FIGURES PRO-
DUCED BY REFLECTION ALONG A
RIVER-BANK.

In Jul}', 1882, I noticed on the Magaguida-
vic River, in New Brunswick, some figures,

apparently' formed through combination of

actual fissures in the rocks at the water's edge,

and the reflections of these fissures from the

surface of the water, which were not a little

remarkable.

It was late in the afternoon. One thunder-

shower had just ceased, and another was about

to begin. The sky was somewhat overcast,

and the water more or less shaded by the forest

which covers most of the adjacent land. The
banks of the river are bold, the shore being lined

in many places with steep rocks having abrupt
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faces. Thanks to the lifting of the salt or

brackish water by the tides, tlie boujrhs of the

trees which overliaiig the river are triniiucd off

sharply and squarely, as if by shears, at a plane

which marks the limit reached by the water

of the highest tides. By the same means, the

rocks on the strand arc kept clear of vegeta-

tion ; so that there is ordinarily a well-detined

wall of bare rock between the water and the

trees, even when the tide is high, and the river

not far from being full. At the time I am
speaking of. there was no wind : the .surface

of the water was absolutely glassy, and a

superb reflection of the foliage of the forest was
to be seen in the mirror which the river made.
I had just remarked to a chance companion on
our little steamboat how difficult it was to

distinguish between the water and the land, so

completely were the real rocks and trees blended

with their reflections, when my attention was
attracted by a rock, apparently at the water's

edge, which was covered with symmetrical lines

and figures. I called out to a friend, who was
standing at some distance from me on the

deck of the boat, to • look at the i)ictured

rock,' and, on turning from him to again look

at the shore, I perceived that it was not one
rock alone that bore figures : there was a long,

broad ribbon or dado of similar picturing at

the edge of the water, running along the shore

between the real trees and the picture produced
by the reflection of the trees in the water. I

am fortunate in being able to say that my
friend saw the picturing on the rock to which

his attention was thus hastily directed, for the

fact enables me to dismiss tlie notion that the

figures might possibly have been ' subjective
'

to myself. I had. however, hardly time enough
to get a fair view of the picture before a new
shower of rain ruffled the water, hid the shore,

and drove us under cover.

Beside herring-bone patterns, there were
symmetrical lines, bars, and flutings of various

lengths, together with figures suggesting short

maces, staves, or even spears and arrows, as

well as others in the semlilancc of hieroglyph-

ics. Indeed, the whole efl'ect was very Egy|)-

tian-like ; wliile many of the lines recalled those

so commonly used of late years for ornament-
ing furniture,— such lines as are, I believe,

technically called -reeding.'

On thinking the matter over, I was at first

inclined to believe that I must have been look-

ing into a great natural kaleidoscoi)e ; but, on
further consideration and observation, it seems
plain that simple reflection— that is to say,

dujjlication by tlie water-mii'ror of lines, cracks,

dents, or scars upon the rocks — might account

for most, if not for all, tlie appearances 1 wit-

nessed. I regret that the attitude of mere
wiinder and admiration into which my mind
was thrown should have hiiidere<l me for the

moment from making a jirojier critical exami-

nation of the figures : but I have been impressed
by the conceptions that similar api)earances

e;uinot possit)ly be infrequent when tiie water

of the liver is still, and that some of the first

rudiments of i)rimitive art did i)robabl\- origi-

nate in efforts made to copy such natural line-

ations as these.

There is. I believe, an old, perhaps it is an
endless, dispute as to whether, in the historj"

of human art. such kinds of ornamentation as

herring-bone figures, reeding, and fluting have

ever been derived from a direct imitation of

natural objects, or whether they have not

always arisen from mental conceptions. It

has seemed to me that the ob.servation here

recorded should bear with considerable force

in favor of the view of those students who
refer the beginnings of all things to facts of

actual observation and exiieriencc.

I am well aware that the atmospheric con-

ditions were of somewhat exceptional character

at the moment when I saw the [lieliwing ; but

it is e\-ident that rock-fissures, pioperly placed

as regards a bod^' of still water, will naturally

be duplicated by reflection therefrom. There is

every rea.son to suppose that figures analogous

to those I witnessed may often be seen where

rocks and water meet, and it is hard to lielieve

that they have not been seen frequently by
persons favorably situated. Tlierc is conse-

quently no improbability in the idea that some
of the primitive designs of savage nations may
have been copied from them. Different effects

would, of course, be produced in different locali-

ties, according to the quality and mode of

stratification of the rocks, an<l to the nature of

tlie jointings, seams, and scars which the rocks

bear; and it is not unlikely that the rocks on

the Magaguidavic Eiver may be iH'cnliarlj'

well fitted for exhibiting these pictorial eflects.

But the capital fact of duplication by reflection

must be common to all localities; and there

are iirobably many (ilaccs where ornamental

figures would be produced by mere fbri'c of

repetition even of very simple forms : that is

to say, by the formation, at one and the same
time, of a series of figures comprising many
individual reflections, each one of which was
similar to all the rest. A general idea of some
kinds of forms that m.ay possibly be seen where
cracks in rocks are reflected from a body of

calm water m.ay be got by drawing figures like

those of the diagram which I have selected
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from a hundred or more that occurred to me.

No effort has been made in the diagram to copy

the actual appearances seen on the river-bank.
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An essentiallj' different stjde of representation

would be needed in order to convey a just con-

ception of the effect of the scene I witnessed.

With the exception of the herring-bone figure,

I cannot profess that either of the figures of

the diagram is like anj- of those I saw in New
Brunswick. It is to be remembered, however,
that, whatever the forms maj' be that are pro-

duced bj' reflection from one particular bank
of rock, the same kinds of forms will usually

and probably be repeated again and again with

the result that a pattern or ' design ' will be

produced.
I consider myself so little qualified to look

up a matter whoUj' foreign to mj^ usual studies,

that I have made no effort to search for rec-

ords of observations similar to the one here

described, though I am stronglj' inclined to

believe that such records must exist. I would
say merelj', that on again steaming up the

Magaguidavic River at a time when a breeze

was stirring, and the surface of the water was
ruffled, I saw none of the picturing excepting in

one quiet nook or cove, where a series of really

superb herring-bone figures was produced by
reflection from the surface of the calm water
of the lines of stratification between the beds
of rock, which were here tilted at a consider-

able angle. Although during this second visit

I saw none of the ' reeding,' or of the other

kinds of symmetrical figures which had so much
impressed me before, the multiplicitj- of the

herring-bones, i.e., the continued repetition of
this figure, was specially noteworthy'. A pecul-

iar kind of beauty or sense of satisfaction to

the ej-e was thus obtained, which a single figure

would clearlj- not have been competent to give.

It is reasonable to suppose, that wherever

complete herring-bone figures are formed, as

here, by reflection of those lines between the

lavers of rock which are continuous, and, so to

sa}-, perfect, a variet}' of related or derived

figures will be produced b}' the reflection of
lines which are not continuous ; that is to say,

the reflections from lines that are imperfect in

anj' waj-, or broken into various lengths, would
give rise to hieroglyphic characters in consid-

erable varietj', though they might all belong to

one common group or kind.

At the time of my second visit to the river, I

could see no reason to doubt that the figures

might be seen almost any daj* when the time

of high tide, and consequentl}- of a full river,

happened to be coincident with the calm
moments so common in summer at the hours

not far from sunrise and sunset.

As bearing on the question of human imita-

tion, it is of interest to note, that while herring-

bone patterns would natarall}' be produced
wherever the lines of stratification of tilted

layers of rock are reflected from calm water,,

i.e. , in numberless localities, it is precisel}' thes&

figures which have been most frequently de-

lineated bj' savages upon pottery and other im-
plements as one of their earliest artistic efforts..

Excepting the two instances here recorded,.

1 have never noticed anj' such figures in the-

course of my own travels, nor have I heard of

their being seen \>j others. I am assured,

moreover, by several of the most competent,

and experienced observers of m3' acquaintance,,

that they have never witnessed anj' thing simi-

lar. I expect, however, for mj' own part, to-

see such figures from this time forth, when
opportunity offers, and I trust that many other

persons will do so. It is to be hoped, withal,

that some of the more noteworthy effects of

this sort maj' be accurately depicted.

F. H. Stoker. .

THE AMERICAN SWAMP CYPRESS.

The following observations on the bald or

swamp cypress of the southern states are

condensed from the forthcoming second volume
of the memoirs of the Kentucky geological

survey. The3' embodj- the results of certain

inquiries which show that this peculiar tree

deserves more studj' than has been given to

it by our botanists.

The Taxodium distichum is, as is well

known, a common tree in the swamps of the

southern states, extending from New Jersey

to Texas, and northwardly in the Mississippi

valley, to the lowlands of southern Illinois.

It has several titles to distinction : it is not.
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only in all its proportions the noblest of all

our coniferous trees cast of the Kocky Moun-
tains, vying in girtli and height with the yellow

poplar (the Liriodendron tulipifera of the

botanists), but it is by far the most stately

all tlie of trees belonging on tlic eastern face of

the continent. Moreover, it has certain haliits

which are altogether peculiar to its species,

anil which constitute it a very exceptional

member of the C'oniferae.

When this tree grows on the dry ground,
or on a surface where the water does not stand

during the summer half of tlic year, it ditlcrs

in no important feature from its kindred
species ; but, when it grows in swamps which
are flooded during the spring or summer
months, the roots form excrescences, which rise

so that their crests overtop the level of the

water during these seasons. These excres-

cences are of varying height, their projection

above the level of the roots depending on the

depth of the swamp-waters during tliose sea-

sons of growth. These conditions may be

satisfied by projections, or ' linees ' as thoj'

are called, that rise only a few inches above
the root, or they may rise to the height of five

or six feet above the soil. These knees are

sub-cylindrical in form ; near the base they are

elongated in the direction in which the root

extends ; above, they give a nearlj' circular

section ; at the top thev are crowned by a

cabbage-shaped expansion of bark of irregular

shape, rough and warty without, often hollow

within. They are often as much as eighteen

inches in diameter. Tiic}' are so commonly
hollow, and of such size, that they are sometimes
used by the natives for beehives or for well-

buckets, for either of which uses they are toler-

ably well adapted. A tree of large .size, say

sis feet in diameter, will often have as many
as thirty or fortj- of these knees projecting

above the swamp-water which surrounds its base.

Looking closely at these knees, we observe,

that, unless they are evidently decayed, tliey

generally have a verj- porous, spongy bark
over the surface of their crests ; and the bark
on this summit, peeling off from time to time,

often exposes a singularly spongy surface, such
as we find in the inner bark of the pine-tree

when tlie coarse outer bark is peeled away.
There have been many conjectures as to the

function of these knees. It has been supposed
that thej- were in the nature of suckers or

branches from the roots, which gave rise to

new trees ; but, after examining thousands of

these knees, I am convinced that they never
have this nature. In no case have I seen or

heard of any buds appearing on them. The

only clew to their function I liave obtained
in the following way : whenever it happens that

tlie knees become entirely submerged during
the growing season, the trees to which tiiej'

belong inevitably die. Very extensive proof of
this point was given by the general submer-
gence of extensive districts during the earth-

quakes of 1811-13, in tlie region near the

Mississippi, wliere the cypress-trees over a
region several hundred miles in area were
killed by a subsidence that brought the water
a foot or two below the crests of the knees.
In Keel-Foot Lake, in Kentucky and Tennes-
see, thousands of these long ordinary cypress-
boles still stand in the shallow waters, though
it is now seventy- years since they were killed

by the sligiit submergence of their knees.
The same thing can be seen on a smaller

scale in several mill-ponds in western Ken-
tucky, where the change in level of the swamp-
water has brought these excrescences below
the surface of the water. These facts— viz.,

the absence of the knees when the tree grows
on high land, and the death of the tree when
the knees are permanently submerged — lead
me to the opinion that the use of these ex-
crescences is to bring the sap while in the
roots in contact with the air. That they have
this function is made more probable b}' the
fact that their heads, i.e., the parts which
always project above the water during the
growing season, remain very vascular, and, bj'

a process of desijuaraation, secure the expos-
ure of the inner bark to the air.

It is evident that this tree atfords us a very
interesting instance of a specialized structure,

that only develops when the plant occupies a
certain position. We often find tiiis tree arti-

ficially transplanted to the gardens of the
western country. It tlien shows no distinct

tendency to form knees, though the surface of
the roots show a few short spurs not over an
inch or so high.

It is a well-known fact that the genus Tax-
odium dates back into the early tertiaries. I
am not aware, however, that fossil knees have
ever been found. AVe have only to examine
the borders of the swamps to see that it can-
not, on the uplands, maintain a battle with the

contending broad-leaved trees, though in anj-

artificial open place it will grow with singular

luxuriance.

It seems to me likely that wc have here a
very interesting case of a species owing its

survival to a peculiar habit of growth. There
can hardly he a doubt that the kindred of this

Taxodium held an important place on the
continent before the development of the broad-



40 SCIENCE. [Vol. II., No. 23.

leaded trees. It seems not unlikelj' that it

was crowded out on the higher ground, and
forced to hniit itself to this station which the

swamps afford. In these permanent though
shallow waters it clearlj' has an advantage over

the broad-leaved forms of trees.

I am not aware that auj- structures resem-

bling these knees are found among other plants.

If it be the fact that thej' are peculiar to the

Taxodium distichum, we have in this species

a very remarkable case of a peculiar organ
developed for a special purpose.

There is another interesting jDroblem con-

cerning this species. The seeds seem to gei'-

minate beneath the water. I have seen many
j-oung trees growing in what must be perma-
nent swamp, where the soil was buried to the

depth of a foot or more. I have long desired

to try some experiments on this point, but
have not been able to do so. I hope that some
observer will undertake the inquiry.

This tree is certain to have a great economic
value. Its great size, its favorable position

in relation to our great water-courses, its very
rapid growth and excellent timber qualities,

are all calculated to commend it for use as a

constructive wood. There are man}' million

acres of land in the southern states where it

could be cultivated to advantage. If kept
from competition with the deciduous trees, it

will do as well on any moist lowlands as in the

actual swamps. Its growth is more rapid than
that of any other of our timber-trees ; the

wood is said to be much stronger than that of

an}' pine ; it endures well in the open air with-

out paint, as is shown by the fact that the

trunks of trees killed in 1811 still stand unde-
eayed in the swamps near the Mississippi

Eiver. N. S. Shalee.

RECENT BABYLONIAN RESEARCH.
In the Proceedings of the Society of biblical arclie-

ology for November, 1882, Mr. T. G. Pinches, the

Assyrian scliolar of the Britisli museum, reports a
discovery of more than ordinary interest. Tliis is

an historical notice on an inscribed cylinder, coming
from the ancient city of Sippar, and belonging to

Nabonidus, the last of the native Babylonian Icings.

The cylinder was written before Cyrus had captuied

Babylon, but after his conquest of the Medes. The
inscription of Nabonidus, after the usual introduc-

tory formulas, relates the reconstruction of several

famous temples. The first of these, the temple of

the Moon-god at Haran, had been destroyed by the

Medes. Being instructed by the gods Marduk and
Sin to rebuild it, Nabonidus recalls for this purpose
his armies from Gaza, on the borders of Egypt. He
informs us that the temple had once before been re-

stored by the Assyrian king Assurbanipal (Sarda-

napalus), and that he found, while engaged in the

work, the inscribed cylinders of Assurbanipal and of

Shiilmaneser II.

The great historic event referred to in this part of

the inscription is the fall of the Median empire be-

fore Cyrus the Great. When commanded to restore

the temple by the god Marduk, Nabonidus rei)lies

that the Medes have destroyed it, and receives from
Marduk the pi'omise that they in their tiu-n shall also

be destroyed. Nabonidus then relates: "At the be-

ginning of the third year, they (the gods) caused

them (literally 'him,' the Median nation) to go out

to war; and Cyrus, king of the laud Anzan, their (lit.

'his,' i.e., the Median nation's) young servant, over-

threw with his small army the Median hosts, cap-

tured Astyages, king of the Medes, and carried him
bound to his own (Cyrus's) land."

The undouljted value of this passage for the solu-

tion of the riddle left us by the conflicting testimony

of the Greek writers, as to the relations of Cyrus and
the Persians to Astyages and the Medes, is in part,

impaired by the ambiguous use of the pronouns. It

is partly owing to this ambiguity that the translation

just given differs from that of Mr. Pinches, who ren-

ders: " In the third year, he [the god Marduk] caused

Cyrus, king of Anzan, his young servant, to go with

his little army ; he overthrew the wide-spreading Sab-

manda [Medes], he captured Istumegu (Astyages),

king of Sabmanda, and took his treasures to his (own)-

land." It is difficult to say whether the words 'his

servant' mean servant of Marduk, as Mr. Pinches
supposes, or servant (= tributary) of the Median
people; but the latter seems, for certain grammatical-

reasons, more probable. It is also improbable that

Nabonidus, a special votary of Marduk. should speak
of Cyrus, a foreigner, as a servant of the same deity ,-

although we know that later, perhaps for state rea-

sons, Cyrus was friendly to the worship of Marduk (V.
Eawl. 35). It is more probable, that, when Naboni-
dus mentions Cyrus as 'his small servant,' he means
to say that Cyrus was a vassal prince to the Medes.
The translation ' him bound ' {kamutsu, lit. ' his bond-
age'), instead of 'his treasures,' is well established

(I. Eawl. 13, 24 fE.), and adds not a little to the in-

terest of the passage.

In the cuneiform annals of Cyrus, written after he
had captured Babylon, we have this monarch's brief

account of the war with Media {Trans, soc. bibl.

arcft., vii. 155 1). After a renewed careful collation

of this important passage, Mr. Pinches has published

the original a second time {Proc. soc. bibl. arch.,

Nov., 18S2). It is unfortunate that the ends of the

lines are lost by mutilation of the clay tablet con-
taining the inscription. Following is a translation

of this passage :
" [Astyages relied upon his troops]

and marched against Cyrus, king of AnJan to [cap-

ture him ?] . . . The troops of Astyages revolted

against him, made him prisoner [and delivered himj
to Cyrus . . . Cyrus (marched) to Ecbatana, the
royal city. [He captured] the silver, gold, treasures

(?), (and) possessions (?), which Ecbatana had gotten

by plunder and he carried to Ansan the treasures
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and possessions which [he took?]." This version

differs slightly from the one offered by Mr. Pinches,

but not as to the revolt of the troops of Astyages, his

delivery to Cyrus, and the c.ipturo of Ecbatana.
The accounts of Nabonidus and of Cyrus vary

somewliat. The language of the former implies a

battle in which Cyrus defeated the Medes and cap-

tured Astyages, but does not nienlioii a revolt, nor

the capture of Ecbatana, the Median capital. The
account by Cyrus, being the state annals, is likely to

be the more exact, and enters more into detail than

that of Nabonidus; but the two are not at all contra-

dictory. All that Nabonidus wished to record was
the overthrow of the Median power and the capture

of their king, and it was uniinport.ant whether this

took place in battle or by mutiny. It may be that

he did not know the details of the war, or it is possi-

ble that one division of the Median army gave battle,

while another mutinied and delivered Astyages to

Cyrns. There is an apparent difference in the two
accounts as to the date of the capture of Astyages.

According to the Cyrus text, this event took place in

the sixth year of Nabonidus, while Nabonidus says

that it occurred in the ' third year.' It is, however,

not clear from what point Nabonidus reckons, — per-

hap'? from the date of his dream.

There is nothing in either of these accounts to

show whether Cyrus was in any way connected by

birth with Asty.oges. As to the relation of the coun-

tries of Media and Persia at this time, it is clear,

from the language of Nabonidus, that Persia was a

very small power; and if the word 'his servant'

{aradsii), as applied to Cyrus, means the servant of

the Medes, the conclusion would be that Cyrus was

a tributary king to the Median power. This agrees

with the statement of Herodotus (i. 107), that Cam-
byses, the father of Cyrus, was considered by As-

tyages as of respectable family, but inferior to an

ordinary Mede. Nicolaus of Damascus also makes

Persia subject to Media (Muller, Frag. hist. Gi:, iii.

390, Fr. 66).

It is certain that the mystery surrounding the rela-

tions of the Median and Persian courts and people

can never be cleared up with the aids hitherto pos-

sessed. Nothing but the contemporaneous literature

of these peoples themselves, and of neighboring peo-

ples, can ever solve the problem. In another inscrip-

tion Cyrus calls himself the king of Babylon, son of

Cambyses king of Ansan, grandson of Cyrus king

of Ansan, descendant of Sispis king of Ansan, royal

offspring (V. Rawl. 3.5). This language is, however,

not inconsistent with the tradition, so strongly repre-

sented by the Greeks, that the Persians were tribu-

tary to the Medes. To leave the government of

subject nations in the hands of native kings w.as the

rule in the later centuries of the Assyrian empire,

and the Medes may well have practised the same

policy. It was sufficient that the vassal king sent

his yearly tribute, and, on proper occasion, kissed

the foot of his miuster; but further than this was not

required, and he was regarded as king in his own

tribe or nation.

A word as to Ansan and Anzan. These are geo-

gr.aphical terms, — the first a city; the second appar-

ently a land, because prccedeil by the sign for a
Country. IJiit since this sign often represents a city

also, it may well be that Ansan and Anzan are only

two different ways of writing the name of the same
place. This seems to be also the opinion of Profes-

sor Sayce [Trans, .toe. bibl. arch., iii. 475). Probably
there was both a city and a country Ansan, or Anzan.
But what was AnJan ? In the same inscription

Cyrus calls himself king of Ansan and king of Per-

sia (Parsu, Trans, soc. bibl. arch., vii. 1.5."), 1.59). Pos-

sibly Ansan, or Anzan, was originally the name of a
tribe, city, and district, to which Cyrus and his fam-
ily belonged.

Another temple which Nabonidus restores is the

celebrated temple of the Sun-god at Sippar. Nebu-

'

chadnezzar, he relates, had restored this edifice, and
had sought for cylinders, but without success. But
Nabonidus was determined to find the inscription of

the founder of the temple; and his search was re-

warded, for, .at a depth of eighteen cubits, he came
across the cylinder of N.aram-.Siu, son of Sargon,

which no king preceding him had seen for 'three

thousand two hundred years.' According to the

custom of the kings, he placed an inscription of his

own by the side of that of Naram-Sin. As the date

of Nabonidus was about .550 B.C., that of Naram-
Sin would go back to 3750 B.C. But even at this

time civilization must have been far advanced, for

Sargon, the father of Narara-Sin (if the same as the

Sargon of Agane), had in liis library an astronomical

work comprising seventy tablets. With this ancient

date would agree the statement of Sargon II.. king

of Assyria 721-705 B.C., that three hundred and
fifty princes had preceded him on the throne (Cylin-

der inscription, 1. 45), and the long list of Babylonian

kings, numbering, before the tablet was broken, two
hundred or more.

A third temple, which Nabonidus restores, is that

of the goddess Anunit at .Sippar. By digging he

found the inscription of the last king who had re-

stored the temple, Saggasti-Buriai, son of Kudtii-

Bel, about 1050 B.C. Anunit, goddess of this temple,

seems to be the planet Venus as morning and as

evening star.

These two celebrated temples at Sippar are men-
tioned several times in the cuneiform literature.

From Berosus, also, we know that the people of Sip-

par were devoted to the worship of the sun, for he

calls the place ' city of the sun ' (iv noXei iiTuov Stn-Tro-

po(f). It was also, no doubt, as a part of this worship

that the people of Sippar, whom the Assyrian king

settled in the land of Samari.a, burned their children

in the fire (2 Kings, xvii. 31). D. G. Lyon.

OCEAN WATER AND BOTTOMS.

The oci-an explored by the Norske Nordhavs

expedition, 1876-78, w,as a part of the North Atlan-

tic lying to tlie west and north of Norw.ay. The sea-

water was especially studied in order to ascertain, if

possible, whether the relation subsisting between its
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component parts varies sufficiently'to adniit'of deter-

mining its fluctuations by the most exact analytical

methods, and whether, in that case, it were possible

to deduce some definite rule regarding them.

As the result of the analyses, L. Sohmelck con-

cludes, "The hypothesis which assumes the ocean to

consist throughout its entire depth of one homoge-
neous fluid, in which the most accurate of chemical

analyses shall fail to detect dissimilarity of composi-

tion, has received from the experiments here described

probably stronger confirmation than from any that

have gone before them." Some of the most interest-

ing results are tabulated as follows, the first table

showing the mean amounts of certain substances in

sea-water at various depths, and the second showing

the same for different parallels of latitude: —

Specific gravity
Chlovine . . .

Calcium osid'

Magnesium o:

Sulphuric oxide
de

Surface. Bottom

0.0576

0.2205
0.2211

0.0581
0.2207

0.2208

Inter-

mediate
depths,

1.0266
1.934
0.0577
0.2200
0.2223

1.0265
1.932
0.0578
0.2203
0.2214

Specific gravity
Chlorine . . .

Calcium oxide .

Magnesium oxid<

Sulphuric oxide

1.0264
1.929
0.0680
0.2190
0.2208

0.0577
0.2205

0.2223

The mean value of the salts occurring in sea-water

is given as follows :
—

CaCOj, CaSOj, MgSOj, MgClj, KCl, NaHCOj, NCI.

0.002, 0.1395, 0.2071, 0.3661, 0.0747, 0.0166, 2.682.

Hence 100 parts of dry sea-salt contain—
CaCOs, CaSOi, MgSOj, MgCI., KCl, NaCOj, KaCI.

0.067, 4.00, 6.93, 10.20, 2.14, 0.476, 76.84.

The ocean-bottom studied is especially interesting

from the amount of present and past volcanic and
glacial activity in the lands surrounding it. Here, as

elsewhere, depth was found to be the principal factor

in determining the character of the deposits. Along
the coasts of Norway and Spitzbergen, generally at a

less depth than five hundred fathoms, the bottom
was found to be covered with a more or less plastic

gray clay. Its coarseness or fineness varies consid-

erably; and grains of quartz, as a rule with rounded
edges, constitute the chief portion of the mineral

particles in it. At the approximate depth of from
five hundred to a thousand fathoms, a brown clay is

found, forming a transition from the gray clay to the

true oceanic deposits.

At nearly all depths below a thousand fathoms, and
oftentimes at less depths, is a fine light t© dark brown
colored deposit containing minute white shells of the

genus Biloculina, in size and shape like a pin-head.

This shell gives name to the clay, which corresponds

approximately to the Globigerina ooze of the Chal-

lenger expedition. The ground is taken, that the

power of sea-water to dissolve the carbonate of lime

of the foraminiferal shells is not owing to the greater

amount of carbonic acid at great depths in the ocean;

for the observations of Mr. Torm^ie showed that the

sea-water invariably reacted as an alkali, and hence
the carbonic acid could not be free. Again: the

latter was found to be about the same in the depths

of the ocean as on the surface; while the general

uniformity of composition of the sea-water, as shown
by numerous investigations, renders it improbable
that any deviation in amount of carbonic acid oc-

curs; hence the power possessed by sea-water to

dissolve carbonate of lime does not depend upon the
greater or less proportion of free carbonic acid.

The bottom of the shallow ocean between Norway,
Beeren Eiland, Spitzbergen, and Novaia Zemlaia, was
found to be covered with a greenish-gray clay con-
taining but few animal remains. Minute and gen-
erally sharp-edged quartz grains were the principal

constituent. This deposit was termed the Ehabdam-
mina clay, from a genus of Foraminifera which often

abounds in that part of the ocean-bed. This clay,

according to Schmelck, originates from the ' decom-
position of quartzitic rocks,' especially those of
Beeren Eiland.

Off the volcanic island of Jan Mayen, above the
six-hundred-fathom line, occurs a deposit of dark-
gray sand, and sabulous clay containing fragments of

basaltic lava, olivine, augite, etc., which seem to have
been derived from the volcanic debris of the island.

An important fact bearing on the question of the

distribution of debris by bottom-currents in the

ocean is the statement that "all samples of water
brought up from the bottom were perfectly clear,

without a trace of floating particles."

The occurrence of numerous stones and pebbles on
the sea-floor, as well as not uncommonly a rocky bot-

tom, is of interest. The pebbles decrease in size and
number in going from the shore towards deep water.

While rare in the deep water south of the 72d par-

allel, they are quite common in that to the west
of Spitzbergen and Beeren Eiland, where drift-ice

abounds. Out of three hundred and seventy-five

stations, pebbles and fragments of minerals and rocks

were dredged at a hundred and twenty-three of

them, while at many others no sample of the bottom
could be obtained on account of its rocky condition.

Of especial interest is the finding of numerous frag-

ments of flint and chalk, a fossil (belemnite) from
the chalk, fragments of coal, and some striated stones.

Other pebbles and fragments found were marble,

limestone, granite of various kinds, sandstone, argil-

lite, quartzite, flint, chalk, granitic veinstone, quartz

porphyry, gabbro, basalt, pumice, amygdaloidal rocks;

chloritic, hornblendic, quartz, mica, and other crystal-

line schists; calcite, quartz, mica, hornblende, fel-

spar, asbestos, coal, olivine, augite, coral, shells of

various kinds, rotten wood, etc,

Schmelck concludes that organic agency is a sub-
ordinate factor in the formation of the floor-deposits
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of the northern ocean, as is volcanic debris, but that

the chief portion of the material consists of the solid

matter carried out to sea by drift-Ice and glacial riv-

ers. M. E. Wadsworth.

THE NATURAL HISTORY OF IMPLE-
MENTS.^

"When will hearing be like seeing?" says the

Persian proverb. Worils of description will never
give the grasp that the mind takes through actual

sight and handling of objects ; and this is why, in fix-

ing and forming ideas of civilization, a museum is so

necessary. One understands the function of such a
museum the better for knowing how the remark.able

collection formed by Gen. Pitt-Rivers came into ex-

istence. About 18.51 its collector, then Col. Lane
Fox, was serving on a military sub-committee to ex-

amine improvements in small arms. In those days
the British army was still armed (except special rifle-

men) with the old smooth-bore percussion musket,
the well-known 'Brown Bess.' The improved wea-
pons of contijiental armies had brought on the ques-
tion of reform; but the task of this committee of

juniors to press changes on the heads of the service

was not an easy one, even when the Duke of Welling-
ton, at last convinced by actual trial at the butts,

decreed th.it he would have every man in the army
armed with a ritle-musket. Col. Fox was no mere
theorist, but a practical man, who knew what to do
and how to do it; and his place in the history of the

destructive machinery of war is marked by his hav-
ing been the originator and first instructor of the

School of musketry at Hythe. While engaged in this

work of improving weapons, his experience led his

thoughts into a new channel. It was forced upon
him that stubbornly fixed military habit could not
accept progress by leaps and bounds, only by small

partial changes, an alteration of the form of the bul-

let here, then a slight change in the grooving of the

barrel; and so on, till a succession of these small

changes gradually transformed a weapon of low or-

ganization into a higher one, while the disappearance
of the intermediate steps, as they were superseded, left

apparent gaps in the stages of the invention, — gaps
which those who had followed its actual course knew
to have been really filled up by a series of interme-

diate stages. These stages Col. Lane Fox collected

and arranged in their actual order of development,
and thereupon there grew up in his mind the idea

that such had been the general course of develop-

ment of arts among mankind. He set himself to col-

lect weapons and other implements till the walls of

his house were covered from cellar to attic with series

of spears, boomerangs, bows, .and other instruments,

so grouped as to show the probable history of their

development. After a while this expanded far beyond
the limits of a private collection, and grew into his

museum. There the student may observe in the ac-

> Extract from ft lecture on antliropolopy. tlelivercd Feb. 21,

at the University museura, Oxford, by E. U. Tylok, D.C.L.,

F.R.S. From Ifalure of May 17.

tual specimens the transitions by which the parrying-

stick, used in Australia and elsewhere to ward off

spears, must have passed into the shield. It is re-

markable that one of the forms of shield which lasted

on latest into modern times had not passed into a

mere screen, but w.is still, so to speak, fenced with.

This was the target carried by the Highland regiments

in the low countries in 1747. In this nuiseum, again,

are shown the series of changes through which the

rudest protection of the warrior by the hides of ani-

mals led on to elaborate suits of plate and chain

armor. The principles which are true of the develop-

ment of weapons are not less applicable to peaceful

instruments, whose history is illustrated in this col-

lection. It is seen how (as was pointed out by the

late Carl Engel) the primitive stringed instrument

was the hunter's bow, furnished afterwards with a
gourd to strengthen the tone by resonance, till at last

the hollow resonator came to be formed in the body
of the instrument, as in the harp or violin. Thus the

hookah or nargileh still keeps something of the shape

of the cocoanut-shell, from which it was originally

made, and is still called after (Persian, ndrjil = cocoa-

nut). But why describe more of these lines of de-

velopment when the very point of the argument is

that verbal description fails to do them justice, and
that really to understand them they ought to be fol-

lowed in the series of actual specimens? All who
have been initiated into the principle of development
or modified sequence know how admirable a training

the study of these tangible things is for the study of

other branches of human history, where intermediate

stages have more often disappeared, and therefore

trained skill and Judgment are the more needed to

guide the imagination of the student in reconstruct-

ing the course along which art and science, morals

and government, have moved since they began, and
will continue to move in the future.

THE INTELLIGENCE OF THE AMERI-
CAN TURRET SPIDER.

At the meeting of the Academy of natural sciences

of Philadelphia, Jime 10, Rev. Henry C. McCook
exhibited nests of Tarentula arenicola Scudder,

— a species of ground spider of the family Lyco-

sidae, properly known as the turret spider. The
nests in natural site are surmounted by structures

which quite closely resemble miniature old-fashioned

chimneys composed of mud and crossed sticks, as

seen in the log cabins of pioneer settlers. From
half an inch to one inch of the tube projects above

ground, while it extends straight downward twelve

or more inches into the earth. The projecting por-

tion, or turret, is in the form of a pentagon, more or

less regular, and is built up of bits of grass, stalks

of straw, small twigs, etc., laid across each other at

the corners. The upper or projecting parts have a

thin lining of silk. Taking its position just inside

the watch-tower, the spider leaps out, aiul captures

such insects as may come in its way. Nests had
been found at the base of the Alleghany Mountains



44 SCIENCE. [Vol. II., No. 23.

near Altoona, and in New Jersey on the seasliore.

In the latter location the animal had availed itself

of the building-material at hand by forming the

foundation of its watch-tower of little quartz pebbles,

sometimes producing a structure of considerable

beauty. In this sandy site the tube is preserved

intact by a delicate secretion of silk, to which the

particles of sand adhere. This secretion scarcely

presents the character of a web-lining, but has suf-

ficient consistency to hold aloft a frail cylinder of

sand when it is carefully freed from its surroundings.

A nest recently obtained from Vineland, N. J., fur-

nished an interesting illustration of the power of

these araneids to intelligently adapt themselves to

varying surroundings, and to take advantage of cir-

cumstances with which they certainly could not

have been previously familiar. In order to preserve

the nest with a view to study the life-history of its

occupant, the sod containing the tube had been care-

fully dug up, and the upper and lower openings

plugged with cotton. Upon the arrival of the nest

in Philadelphia, the plug guarding the entrance had
been removed ; but the other had been forgotten, and
allowed to remain. The spider, which still inhabited

the tube, immediately began removing the cotton

at the lower portion, and cast some of it out.

Guided, however, apparently by its sense of touch, to

the knowledge that the soft fibres of the cotton would

be an excellent material with which to line the tube,

she speedily began putting it to that use, and had
soon spread a soft smooth layer over the inner

surface and around the opening. The nest in this

condition was exhibited, and showed the interior to

he padded for about four inches from the summit of

the tower. The very manifest inference was drawn,

that the spider must for the first time have come in

contact with such a material as cotton, and had im-
mediately utilized its new experience by substitiiting

the soft fibre for the ordinary silken lining, or by
adding it thereto.

LETTERS TO THE EDITOR.
Equations of third degree.

The second or third terms of any equation may
be made to disappear, and we may therefore assume

x^ + Ax- + B - 0^ (1)

and the solution of this equation must involve the
general solution of cubics. Assume

X = 7/1 — yizi + zi. (2)

ys = sjx — ijzl + izL
.3

y = yx— 'izi + Ixzl — z + %zl \Jx
— |zl.

y + z — Ixzi = yx — ijzl + i|«l y'l iz%.

z%-

-4

_ x^ — (y + z)-

ix^ — (?/ + z)'' y + z

12 a;-
+ 2x

\\ixi-(y+zy^ y+z Z(v+zY- \i^
V Vix' + 2 + ix^ \

(y+zf

432a;f(2 - y)"- =
64x3 + 240x'"'(2/ -1- z)'^ + 192x?(y + z)* - 64(2/ -1- z)«.

x^— Sx^y+z)"- + 3x^{y+ z)* - (y 4- z)0 =
-27zi/xB.

x^ + syl^x"- — (y + zf = 0. (3)

In (1) and (3), equating coeflBcients,

3y/z7/ = A, zy - 2y. (4)

-(?/ -I-
2)-i = B, y2+ 2?/z + z2- -B. (5)

Whence, from (4) and (5),

27'

27'

Substituting these values of y and z in (2),

B
J-

4?
27

J_B _ \_l± _J^
4 \ 4 27'

_ 3 Ic ,
^3 \W~~AFn

'~ \2 "^ 27 ~ SIT + "27"

formula (a)

A^
27 J?

A^B
27

' B ,

In the case of the irreducible case of formula (6),

which is similar to Cardan's formula, formula (g) may

be used. In such case, only one part, as

formula (6)

vl-f.o,
IB A'^ .

formula (a) is imaginary, andvj— -r — 07" ^^ real;

and if the signs of the roots of eqiiatiou (1) be
changed, which is done by changing simultaneously
the signs of A and B in equation (1), tlie converse is

true, that is, v^— j is real, and v |
—j — ^y is im-

aginary. Which shall be the imaginary term is,

then, arbitrarily chosen. Hence, factoring prepara-
tory to expansion by the binomial theorem, ihe co-

efficient of J—Tl may be made less than unity when
the real term is unity. A. M. Savpin.

Evaneville, Wis.

Solar constant.

It is feared that the letter of Mr. Hazen (Science,
i. 542) in relation to above topic may not entirely re-

move the confusion of which he justly complains. It

should be premised that there are two units of heat
in common use among physicists: the smaller being
the quantity of heat required to raise the temperature
of one gram of water 1° C. ; the larger, the quantity
of heat required to raise the temperature of one kilo-

gram of water 1° 0. The larger of these units is

a thousand times as great as the smaller; and, in ordi-

nary applications, no confusion is liable to arise, la
either case, the number of units of heat received by
the unit-mass of water is (sensibly) proportional to
the number of degrees of rise of temperature.
With regard to the ' solar constant,' two additional

units are required,— a unit of surface, and a unit of
time. This constant may be defined in general temis
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to be the number of units of sun-beat Ineiilent per-
pentliculaily on a unit-surface, in a unit of time, at
the upper limit of the earth's atmosphere; or it is the
number of degrees Centigrade a unit-mass of water
would be raised in temperature by the sun-lieat inci-
dent perpendicularly on a unit-surface, in a unit of
time, at the upper limit of the atmosphere. The three
units here indicated are, of course, arbitrary. But most
physicists, following the example of PouiUet {Comp-
tes rendus, vii. 24), take the gram, square centime-
tre, and minute, as respectively the units of mass,
surface, and time. With regard to time, there is no
diversity, the minute beiug universally used; but,
for mass and surface, some employ the larger units of
a kilogram aiul a square metre, and hence the ap-
parent confusion. To obtain a general expression
for the value of the 'solar constant,' let

Q = Quantity of sun-heat incident normally on a
unit-surface in a unit of time = solar con-
stant.

S = Area of surface receiving the_heat.
T = Time of receiving the heat.
HI = Unit mass of water.
n = Xumber of u!>it masses of water heated.
t° = Rise in temperature of the mass of water.

Then we have
Q X S X T — n X. m X t°.

Consequently, when S, 7", and n are severally equal
to unity, we have Q = m x t°; and, when Hi = 1,

Q = t° = rise in temperature of a unit-mass of
water = value of solar constant in units of heat.
Now. when the unit of time remains the same, but

the units of mass and surface are changed, the value
of t° (which measures the solar constant) will be
altered, unless both of these units are changed in the
same ratio. For, from the equation Q = m x t°, it

follows that t° varies as . - ; but evidently Q is pro-

portional to the magnitude of the unit of surface:

, „ . unit of surface
hence t° vanes as —r;^

—

t ? :— •

unit of mass of water
For example: using Pouillet's units, Langley's

recent experiments malce the solar constant = 2.84;
that is, the sun-lieat incident normally on one square
centimetre, in one minute, at the upper limit of the
atmosphere, would raise tlie temperature of one Hram
of water 2.84° C, or would beat 2.84 grams of water
1° C. Now, the unit remaining the same, if we
assume the unit of mass to be one kilogram (1,000
grams), and the unit of surface to be one S(iuare
metre (10,000 square centimetres), we should have

the value of the constant f'° = Ym) ^ "•^'^ ~ -^"^

kilogram-units of heat; that is, the sun-heat incident
normally on one square metre, in one minute, at
the upper limit of the atmosphere, would raise the
temperature of one kilogram of water 28.4° C, or
would heat 28.4 kilograms of water 1° C.

Moreover, as it requires a definite number of units
of heat to liquefy a unit-mass of ice, or to evaporate a
unit-mass of water, or to produce a unit of mechanical
energy, it follows that this constant may be measured
by either of these units.

The exact determination of the v.ilue of this con-
stant is a most refined and difficult exi)erimental
problem; for it involves the precise estimation of
the amount of solar heat absorbed in traver-ing the
earth's atmosphere, or the law of extinction of sun-
beat in passing through it: hence it is, that, although
several excellent physical experimenters have at-

tacked the problem, their results are not so accordant

as would be desirable.

the results:—
The following are some of
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the reader for the voyage before him. With-
out this, much that is to come might appear

meaningless, or at least lose its point.

"Men think in systems. Most s^'stematie

treatises are unintelligible unless followed

from the beginning and grasped in their en-

tiretj'. A fundamental tone runs through

them which prescrilses the special sense of

everjr line, and which is whollj* unheard in

isolated passages. The careful reader of such

works, without necessarily acquiescing in the

author's views, is able at least to comprehend
them and to do justice to them." . . .

"In the following argument, now to be

briefly- stated, and subsequently to be fully

elaborated, the statements made in this chap-

ter, as well as those contained in the preced-

ing volume, are to be taken as the basis, or

premises, and must be granted ' for the sake

of the argument ' at least, however unsound
thej' may be deemed in themselves."

Elsewhere the theorj^ is more fullj' elabo-

rated, that the more complex sciences can be

grasped onlj- as the more simple sciences upon
which they are based are pjroperlj' understood,

and that anthropologic sciences in general

must rest firmly upon p)hysics and biology.

Though the reader may differ from Mr. Ward
in relation to his classification and conclusions,

he will still be interested in the symmetry of

his sj'stem and the perspicuity, of his presen-

tation.

The essential principle running through the

treatise is, that progress in societj^ is based

ui:on the struggle for happiness in the same
manner as biologic progress is based upon the

struggle for existence. It is therefore a new
system, in radical contrast with that taught in

our schools and enunciated by the majority of

publicists of the present daj-, of whom Her-
bert Spencer is the chief. For this struggle

for happiness the term ' conation ' {conari, to

endeavor) is used, taken from Sir AVilliam

Hamilton ; aud he saj'S, " The term ' conation
'

will be emploj-ed in this work to represent the

efforts which organisms put forth in seeking

the satisfaction of their desires, and the ends
thus sought will be designated as the ' ends of

conation.'

"

Again, the author classifies phenomena as

genetic and teleologic. Genetic phenomena
are such as appear in series, with natural ante-

cedents and consequents, unaffected bj' design

or purpose. Teleologic phenomena do not

appear in natural series, the antecedents being
phj-sical phenomena controlled bj' design ex-

isting in mind, and the consequents being
the purposes for which the will is exercised.

Throughout the work these two classes of phe-

nomena are clearlj- distinguished ; but it is

impossible, in a brief review, to set forth fully

the importance of the distinction, as the author

himself has done. In general terms, it may
be stated that biologic progress is due to the

struggle for existence, and involves genetic

phenomena ; while sociologic progress is due
to the struggle for happiness (conation), and
involves teleologic phenomena.

"All progress is brought about by adapta-

tion. Whatever view we may take of the

cause of progress, it must be the result of a

correspondence between the organism aud the

changed environment. This, in its widest

sense, is adaptation. But adaptation is of

two kinds. One form of adaptation is pas-

sive or consensual, the other form is active or

previsional. The former represents natural

progress, the latter artificial progress. The
former results in a growth, the latter in a

manufacture. The one is the genetic process,

the other the teleological process. In passive

adaptation the means and the end are in im-

mediate proximity, the variation takes place

bj- infinitesimal diflTerences ; it is a process of

differentiation. In active adaptation, on the

contrarj', the end is remote from the means ;

the latter are adjusted to secure the former

by the exercise of foresight; it is a process

of calcidation."

By the term 'dynamic sociology,' as used

by the author, is to be understood a systematic

treatise on the forces which impel mankind
into social relations, to develop social organi-

zation, and to provide and modify the insti-

tutions of society. The subject-matter of

dj-namic sociolog}', appearing in the second

volume, is arranged in the following order, as

set forth by the author :
—

" The remainder of this work will chiefly

consist in the discussion of six terms ; and
therefore, before entering upon such discus-

sion, it is a primarj' necessitj' to furnish rigid

definitions of each of these terms.
'

' For a purpose which will preseutlj' appear,

we will assign to each of these terms a letter,

which will fix their order in a series not ad-

mitting of anjf alteration.
" The first of these terms, which we will

designate by the letter A, is happiness; the

second, which we will designate by B, is prog- .

ress; the third, which we will designate by C,

is dynamic action; the fourth, which we wiU
designate hy D, is dynamic opinion f the fifth,

which we will designate by E, is knmuledge;

and the sixth, which we will designate by F,

is education.
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" The delinitions of these six terms are as

follows :

"A. Happiness. — Excess of pleasure, or

enjo3"mcnt. over pain, or discomfort.
" B. Progress. — Success iu harmonizing

natural phenomena with human advantage.
" C. Dynamic action.— Employment of the

intellectual, inventive, or indirect method of

conation.
" D. Dynamic opinion.— Correct views of

the relations of man to the universe.
" E. Knowledge. — Acquaintance with the

environment.
" F. Education. — Tniversal distribution of

extant knowledge.
" Corresponding to these six terms thus

defined, there are six theorems of dynamic
sociology, wiiich require to bp elaborated and
established, and to each of which a separate

chapter will be devoted.

"Continuing the literal designations, these

theorems are the following :
—

" A. Happiness is the ultimate end of cona-

tion.
'"• B. Progress is the direct means to happi-

ness ; it is, therefore, the first proximate end

of conation, or primary- means to the ultimate

end.
" C. Dynamic action is the direct means to

progress ; it is, therefore, the second proxi-

mate cud of conation, or secondary means to

the ultimate end.

"D. Dynamic opinion is the direct means
to dynamic action ; it is, therefore, the third

proximate end of conation, or tertiary means
to the ultimate end.
" E. Knowledge is the direct means to

dynamic opinion ; it is, therefore, the fourth

proximate end of conation, or fourth means to

the ultimate end.
" F. Education is the direct means to knowl-

edge ; it is, therefore, the fifth proximate end
of conation, and is the fifth and initial means
to the ultimate end."
The remaining six chapters of the work,

namely, chapters ix., x., xi., xii., xiii., xiv.,

treat of tiiese six subjects seriatim.

In chapter ix., then, the doctrine is set forth

that happiness is the ultimate end of conation,

or human endeavor. Here Jlr. AVard discusses

the nature and genesis of feeling, as the proper

basis of a philosophic sjstem involving the

interests of man ; and he subsequently en-

deavors to show, that, what function is to

biology, feeling is to sociology. And after a

discussion of the intellectual method as com-
pared with the physical method of conation,

and several collateral subjects, he sets forth

the doctrine that degree of feeling is con-

comitant with degree of organization, and that

the pursuit of happiness by man leads to

higher physical, mental, and social organi-

zation ; that, in turn, such higher organization

increases feeling, and thus increases pleasure,

and thus increases happiness.

Ciiapter x. is devoted to the consideration of

progress as the primary means to happiness,

and includes : a discussion of the difference be-

tween dynamic sociology and moral science

;

then a discussion of the growth of the means
for communicating ideas,— language in all its

forms ; then of the arts and industries which

are developed in the pursuit of subsistence ;

then the origin of government and the institu-

tions of government ; and, finally, the origin

and institutions of religion.

Chapter xi. is entitled 'Action,'— a term

chosen in preference to the more couuuon ex-

pression, conduct. The chapter is chiefly de-

A oted to the discussion of a systematic classi-

fication of actions, first, as involuntary and

voluntary ; and voluntary actions are again

divided into impulsive or sensori-niotor, and

deliberative or ideo-motor. Each of the latter

classes consists of two groups ; namely, actions

possessing moral quality, and actions devoid

of moral qualit}'.

It is no part of the author's purpose to treat

of action possessing moral quality ; although,

in order to make clear the irrelevancy of such

actions to his discussion, he occupies some
space in going over the ground usually covered

by writers on ethics. Actions devoid of moral

quality are those upon which progress essen-

tially depends, and chiefly that branch which

falls under the more general head of delibera-

tive or ideo-motor actions. They are further

subdivided into static and dynamic, the former

group embracing the great bulk of human
activities in the performance of the ordinary du-

ties of life. Static actions of this class do not

result in progress, Init tend simply to preserve

the existing social status. Dynamic actions

constitute the really progressive class of actions.

The chief fact which distinguishes dynamic

actions from all others is, that they are per-

formed by the indirect or inventive method.

All the progress that has taken pl.ace in society

has been due to such action. However spon-

taneous such progress may aiipear, it has,

nevertheless, been the result of telcologic meth-

ods in adjusting natural phenomena in such a

manner that they will accomplish desired ends,

— remote in themselves, but foreseen by the

intelligence of the developing intellect. The
results are the essential elements of human
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art ; and consequently' civilization is fundamen-
tallj- and whollj' artificial. Here Mr. Ward
introduces a series of illustrations of tj-pical

dj-namic actions performed in the course of

social progress, for the purpose of elucidating

the central idea which he desires to embodj' in

the term ' dynamic action.'

Chapter xii. is a discussion of opinion as

the direct means to progressive action. As
dj'namic actions are ideo-motor, such actions

must result from the possession by the agent
of certain undcrlj-iug and directing ideas.

The truism that ' ideas rule the world ' simply
means, that opinions determine actions. But
in order to produce dj-namic actions, —-that

is, actions which will, in fact, result in progress,— it is essential that the opinions which under-
lie them be in rigid harmony with objective

reality. Dynamic action can onlj- flow from
correct opinion.

Opinions must not only be correct, the}'

must be important. Unless important, no
appreciable dj'uamic result will flow therefrom.
The most important opinions, or ideas, are
arranged under four general heads : first, cos-

mologic ideas ; second, biologic ideas ; third,

anthropologic ideas ; fourth, sociologic ideas.

Correct ideas belonging to these four great
classes constitute the primar}' motive power to
all human progress.

Chapter xiii. is upon knowledge,— the im-
mediate data of ideas. Opinions cannot be
directly reached. They are not subject to the

will, either of the partj' holding them or of any
other : the}' are simpl}' consequents. Obviously,
the antecedents of ideas consist in the data
possessed b}' the mind relative to the mate-
rials and phenomena of nature. Such data are

grouped hy the author under the general term
' knowledge. ' Knowledge, therefore, must first

exist ; and, if it exist, no efibrt need be expend-
ed in determining opinion. In this chapter
the author shows that the chasm which in fact
separates the intelligence of the lowest and
the highest classes of mankind is chiefly due
to inequality in the possession of the data for
thought. He shows that the capacity of the
mind is, in any particular class of society, prac-
tically equal ; that, even in what are known as
semi-civilized or barbaric races, the capacit}'

exists for a far greater amount of knowledge
than is ever obtained.

Chapter xiv. is on education as the direct
means to knowledge. The possession of
knowledge, therefore, if it could be secured,
would constitute the true means to the proxi-
mate end, and thus secure the ultimate purpose.
But the human mind is so constituted that it

cannot be safelj' intrusted to secure this end
for itself; for the individual cannot understand
the necessity for this knowledge, or guide
himself wiseh" in its attainment, prior to its

acquisition : that is, the period of acquisition

is in the earlier years of the life of the indi-

vidual, when he must be guided by others.

The initial means in the entire series is there-

fore education, activelj' considered as a func-

tion of society.

The work closes with a condensed but fun-

damental treatment of the general subject of

popular education, in which appears a review
of the various theories that have been held, and
that still control human action on this subject.

He divides the general body of public opinion

into five parts, which he denominates ' the five

kinds of education.' These are: first, edu-
cation of experience ; second, of discipline

;

third, of culture ; fourth, of research; fifth, of
information. The first four of these kinds
of education are considered for the purpose
of showing, that, however important in them-
selves, they are insufficient to accomplish the

great end of securing an artificial civilization

as the product of direct social action. The
last of these forms of education, therefore, is

the onl}' one which embodies such promise.

The author sees little hope in the imperfect
and desultory attempts of indi^'iduals to secure

this great need in societj-. To render it of any
value, he claims that education must be the sj'S-

tematic work of society in its organized capa-

citj'. Ceasing to exert itself longer in vain
attempts to secure directly the various proxi-

mate ends, societj- should vigoroush- adopt this

inital means, and concentrate its energies on the

work which is clearly practicable,— that of fur-

nishing to all its members the data actually- in

its possession.

Under the heading ' Matter of education
'

the author briefly, but without dogmatism, dis-

cusses the general theorem that the subject-

matter should be a knowledge of nature, —

a

knowledge of the environment of the individ-

ual and of mankind. His treatment of the

methods of popular instruction is brief, main-
taining that this is merely a matter of supply-

in the politico-economic sense, which will cer-

tainlj' come as soon as there shall be an ade-

quate demand. He says, " The methods and
the teachers have always been as good as the

popular notions of education, and thej- will

doubtless continue to be so." The onl}- crite-

rion which he does lay down with regard to

method is that it be teleologic. He insists that

education, like ever}' other department of civili-

zation, must be an artificial product ; that it
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must be undertaken deliberately, planned by
human intelligence, and achiev«i through hu-
man cflTort.

The author discusses, in a broad and philo-

sophic manner, a great body of questions in

which civilized, man is deeply interested. He
has therefore written for a wide reading ; and
happily his style, in its essential character-

istics, will not repel those to whom it is pre-

sented.

GEOLOGY OF SOUTHERN PENXSVL-
VANIA.

Second geological survey of Pennsylvania. — Report

of progress T-.— The geology of Bedford and
Fulton counties. Bv J. J. Stevensox. Harris-
burg, Survey, 1882." 15+ 382 p., 2 maps. 8°.

PuoFEssor Stevessox has made a detailed

survey of the district, which has led to but few
material changes in the map of the first survey.

The descriptions of the structural geology are

careful, plain, and easily understood ; and the

second part of the report, consisting of a d.aj'-

book of observations along the roads, with ref-

erence to outcrops, mines, and quarries, will

doubtless prove very useful.

It is well that Professor Stevenson has not

completely neglected paleontology in his de-

scriptions of the various form.ations ; but this

feature of his report is capable of much im-

provement, only about si.xty species being
cited as occurring in a section that extends
from the upper coal-measures to the calcifer-

ous. The value of his determinations, and
the scientific interest of his work, would have
been much increased, if care had been taken

to collect and determine the fossils found in

each group, and lists of them published,

together with the localities in which they oc-

curred. It is not meant to infer that Profes-

sor Stevenson's determinations are incorrect,

but siinpl\- that he gives no evidence in sup-

port of them. For instance : he says, " Some
of these lavers contain fossils which are dis-

tinctly Chemung, none whatever of Portage

type being present ; but, owing to the weath-

ering, the forms can be identified onlj* generi-

c.ally." The writer does not think he is alone

in doubting whether there are any fossils which

are distinctively Chemung. At any rate, it

would be interesting to know what these gen-

era are. He mentions no fossils in his Hudson
River group, and in the Trenton mentions only

three forms, which are also very common at the

top of the lower Silurian. The director of the

survey, in his letter of transmittal, makes
the following curious remark, which seems to

indicate a peculiar conception of the objects of

paleontologj-. He says, " Paleontologists will

find it an easy task to copy out from the index,

separately, the whole list of fossil names, and
arrange them afterwards to suit their own pur-

poses." Certainly, paleontologists do not want
to arrange fossils to suit themselves, but to

find out how nature has arranged them. The
two maps accompanying the report are of very

indift'erent quahty, as it is difficult, especial!)-

over the Broad Top area, to follow on the maps
the descriptions in the text. Mr. Stevenson

disclaims responsibility for several things in

them, which may account for the discrepancies

between the text and the maps. Professor Les-

ley seems to think tiiat the maps maj- be easily

followed by a person familiar with the country ;

but the maps should have been constructed so

that others, also, may be able to understand

them. He seems to apply preconceived no-

tions of orography, whether it agrees with the

geology as studied in the field or not ; and, if

the responsibility of preparing the maps rested

with the same [lerson who has done the field-

work and prepared the text, the result would
probably be more intelligible. Mr. .Stevenson

mentions a bed 19.j feet above the Pittsburg

coal. This would apparently belong to the

upper series, considered Permian in other re-

ports of the survey ; but tiiis does not appear

to be represented anywhere on tiie map.

WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

ASTRONOMY.
Ziclipses of Jupiter's satellites. — Cornu pro-

poses to observe these eclipses photometrically, cora-

paritig the light of the satellite during the time

while It Is entering or emerging from the shadow
with that of an artificial satellite visible in the same
field, and made to vary in brightness at pleasure by

an adjustable ' cat's eye,' so called. lie shows that

the moment when the light of the satellite is half

that of its unobscured condition is the one which

can be most accurately determined, and urges that

the photometric observations should be so arranged

as to give an automatic record. Admiral Mouchez
has authorized the application of the necessary ap-

paratus to one of the large equatorials of the Paris

observatory.

M. Cornu does not seem to be aware that a very

similar, but really more precise, method of observa-
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tion has been in use at the^Harvard college obser-

vatory for the past two years. Prof. Pickering,

however, very wisely prefers to compare the eclipsing

satellite with one of the other satellites, or with an
image of the planet, rather than with an artificial

star; and he uses polarization apparatus instead of a
cat's eye to equalize the brightness of the objects

compared. — {Comptes rendus, June 4.) c. A. T.

[40
MATHEMATICS.

Theory of functions.— In a series of three me-
moirs, M. Appell has reproduced in a more extended
form a number of investigations which he has
recently communicated to the French academy of

sciences. The first of the three memoirs treats of

uniform functions of an analytical point (x, y); the
term ' analytical point' meaning simply the system of
values of {x, y) formed by any arbitrary value of x
and the, say, m corresponding values of y. The first

section of the memoir contains three theorems con-
cerning the development in rational fractions of such
functions. In the second section a uniform function
is defined, and also the poles and essential singular
points (points singuliers essentiels, Weierstrass' wesent-
Uche singulcire stelle). Functions with a finite num-
ber of singular points are then taken up, and a
generalization of a known theorem concerning the
coefiieients in the development of a uniform func-
tion is given: viz., if F{x, y) is a uniform function
of the analytical point (x, y), having a finite number
of singular points (a,, 6,), and if Rt are the residues
relatively to these points; if, further, in a certain

region of the analytical point (» = <», Jim — = Cj ),

we haveii'(x, ?/) = 2 ^^*'-,— then we have
v = —'x " X"

the relation

A['' + A'P + ... + ^'i"" = R,+Ito + ... + R„.

In this, i has all values from 1 up to n, and k has all

values from 1 up to m ; m denoting the number of
values of y corresponding to a given value of x.

After a brief review of some of the properties of the
Abelian integrals, the author gives a generalization
of a holomorphic function of x in the interior of a
circle whose centre is a in terms of ascending powers
of (X — a). The subject of functions with an in-

finite number of singular points is then taken up, and
a generalization is first given of Mittag-Zeffler's
theorem concerning these functions; viz., if a series

of distinct analytical points (a,, 6i) . . . (a^, bj . . .

are such that lim. (a^, 6^) = (a b) for v = co, and if

Fi(^) y), F2(x, y) . . . F^(x, y) is a series of rational

functions of x and y which become infinite only in
the two points (a,„ b^) and (a, b) respectively, then
there exists a uniform function ^(x, y) having only
the point (a, b) as an essential singular point, and
admitting as poles the points (a^, 6,,) in such a man-
ner that the difference *(x, y) — F^ (x, y) Is regular

in the point (o,„ b^).

The second memoir by M. Appell is a continuation
of the first. In it he considers the decomposition into
prime factors of a uniform function of an analyti-

cal point (x, y) having only one essential singular

point, and also gives a theory of doubly periodic

functions with essential singular points. The author

examines, first, functions having in a parallelogram of

periods a finite number of singular points, and gives

an interesting theorem; viz., the sura of the residues

of F (u) relative to the singular points situated in a

given parallelogram of periods is equal to zero. A
general expression is then obtained for a doubly

periodic uniform function F {«) having in a given

parallelogram of periods only one singular point.

In the third memoir, M. Appell considers the de-

velopment of functions in series inside an area

bounded by arcs of circles. These three memoirs
by M. Appell, taken with a memoir by M. Poincar^,

which precedes them, and which has already been

I'eferred to in these pages, constitute a very valuable

series of papers on the modern theory of functions.

— (Acta math., i. no. 2.) T. c. [41

PHYSICS.

Acoustics,

Upper limit of audibility.— Pauchon and Ber-

trand have investigated the question of the effect of

the intensity of the sound upon this limit. A siren

blown by steam with pressures varying from 0.5 to

1.5 atmospheres gave from 24,000 to 30,000 double

vibrations as a limit; but, with certain modifications

and a higher pressure (2^ atmospheres), the most acute

sound that could be produced by the instrument, due

to 36,000 vibrations, was still heard. Metallic rods

of different lengths, set into longitudinal vibration

in the usual manner, gave the following results: 1.

The length of the rod giving the highest perceptible

sound is independent of its diameter ; 2. For steel,

copper, and silver, the lengths are proportional to

the velocity of sound in those media. These results

disagree with those reached with the siren. The
authors find, however, that, if the ear is aided by a
resonating trumpet, the limit is slightly raised

;

that the limit is raised witli substances like rosin,

producing the most energetic friction ; and that the

sound, even when too high to affect the ear, still acts

on a sensitive flame.

These results of Pauchon with the siren agree with

the fact observed several years since by Dr. H. P.

,

Bowditch of Boston, that, with a Konig's bar of

exceedingly large diameter, the limit of audibility is

higher than with one of the ordinary size.— (Comp-
tes rendus, April 9.) c. r. c. [42

Production of •whispered voTvels.— Lefort

calls attention to the wide range of whispered vowels

that can he artificially produced by blowing across

resonant tubes or spheres: ou, o (closed), o (open),

u, eu, e, i, e (closed), e (open), — all being produced as

the capacity of the resonator is diminished. By
diminishing the length of an open tube the vowels

&, h, e, eu, u, e, e, i, are successively heard, while

ou, 6, 0, are obtained by closing the upper end of the

tube more or less. — (Comptes rendus, April 23.)

C. B. c. [43

Transmission of sounds by gases.— Ney-
reneuf has studied the relative transmission of sound
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through air, carbonic oxide, carbonic acid, and illu-

minating-gas. The sound is transmitted through a

tube two metres long, containing the gas experimented
upon, and the intensity is studied by noticing the

distance at which a sensitive flame ceases to be acted

upon by it. He finds that air and carbonic oxide

have the same transmissive power, air and illuminat-

ing-gas give very variable results, and carbonic acid

has a much greater transmissive power than air. A
table of results for air and carbonic acid is given. —
(Comptes reiiJM.s, April 30.) c. u. c. [44

Experimental demonstration of velocity of

sound.— Grive.iux arranges a glass tube and a bar

of pine wood of equal length, so that the passage of

a pulse through either the column of air in the

tube or the wooden rod shall move one of two light

screws, and so break an electric contact. The cur-

rent from a battery is divided, and passes into the two
coils of a differential galvanometer; the light screw

resting on the end of the rod being placed in one
circuit, and a similar screw, resting on a membrane
closing the end of the tube, in the other. The le-

sistances are so arranged that the needle of the dif-

ferential galvanometer remains normally undeflected.

If a sound is produced by striking a drum, the needle

of the galvanometer is deflected in such a direction

as to show that the contact is broken by the move-
ment of that screw resting on the end of the wooden
rod, thus illustrating the greater velocity of the

sound-wave in wood than in air.

—

(Journ. phys..

May.) c. R. c. [45

ENGINEERING.
Electric stop for steam-engines.— Mr. Tate, an

English engineer, has combined the Leclanch^ bat-

tery, an electro-magnet, an auxiliary steam-cylinder,

and a stop, to the closing of the stop-valve of the

steam-engine, if its sudden stoppage should become
necessary. It has been applied by Mr. Tate to the

driving-engines of his large woollen-mills in Bradford.

The mechanism consists of a weighted suspension

rod attached to the stop-valve by a bracket, and actu-

ated by a small steam-cylinder, the piston of which
is supplied with steam through a valve which is

opened by the action of the electro-magnet and the

weighted rod. The movement of this auxiliary en-

gine shuts the stop-valve of the engine in a small

fraction of the time usually required to close it by
hand. The wires of the battery are carried to vari-

ous parts of the mill, so that the engine can be 'shut

down ' at any instant, and from any one of a number
of promptly accessible points. This arrangement is

proposed to be attached to the engines of steam-vessels,

the wires being led to the bridge, and to other parts

of the vessel where the oflicers can easily reach the

button. — {London times, Oct. 21.) K. n. T. [46

Forms of steamers.— Two vessels recently built

by the Messrs. J. & G. Thompson have been compared
to determine their relative economy as a means of

transportation as affected by a considerable differ-

ence in proportions. One was 390 feet long, 42 feet

beam, and drew IS feet of water : the second was 373

by 45 by 20 feet. The longer vessel had less fine ends

than the broader ship. The former required 5,100-

liorse power to drive her 15 knots an hour, while the

latter only demanded 3.900. At 13 knots, the power
demanded was the same for both ; but at higher

speeds the difference became greater and greater, and
more and more in favor of the shorter, broader, but
finer ended vessel. The gain to be expected from
giving ships greater beam, and, at the same time,

finer ends, is expected to be observed in larger and
faster vessels. — {Mechanicn, May 26.) n. n. T. [47

Efficiency of the steam-engine.— Professor R. E.
Werner, of the Technical high school at Darmstadt,

publishes a paper describing his tri.al of a compound
engine driving a mill in Augsburg. The engine has

an indicated power of 132 horses. The cylinders

have a proportion of 2.75 to 1 ; they are steam-jacket-

ed, as is the intermediate reservoir : the ratio of ex-

pansion is 14. The boilers carry a pressure of about

7 atmospheres, and the steam supplied contains 3

per cent water. The steam-jackets condense about

11 percent of the steam, and the cylinders demand
about 7 kilograms (15.4 lbs.) of steam per horse-power

and per hour, beside that condensed in the jackets.

This is about the amount required as a minimum in

the best-known English and American engines. In
this country, a very similar figure has been reached by
Corliss and by Leavitt. — (Zeitschr. ver. deutsch. ing.,

May.) n. H. T. [48

'Compound' locomotives.— M. Mallet com-
municates to the French society of engineers a note

from M. Borodine, giving the results of experiments

to determine the relative economy of the simple and
the compound system of engine for locomotives. The
engines experimented with were those designed for

the railway from Bayonne to Biarrit^ by M. Mallet,

The trials extended over a considerable period of

time, and the comparisons were made fairly com-
plete. The result showed the compound system to

have an economy of from ten to twenty per cent,

according to the conditions under which they are

carried out. The variation in the ratio of expan-

sion is very greatly restricted in the compound
engine. The use of the steam-jackets with which
the engines were provided did not prove to be of

.advantage. The expenditure of steam was greater

when they were in use than when they were shut

off. — (Mem. soc. ing. civ.) n. h. t. [49

CHEMISTRY.
iOrgonk:}

Compounds of benzotricbloride tvith phenols
and phenylamines.— When a mixture of one mole-

cule of benzotricbloride and two molecules of phenol

is heated gently, O. Dobner finds that the following

reaction takes place :
—

C.H.on
CjHsCCl. -^ 2 CeHjOH = C,n.CCI + 2 HCl.

c.n.OH

The remaining chlorine atom is replaced by a

hydroxyl group when the product is heated with

water, forming dioxytriphenylcarbinol, —
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By reduction, dioxytriphenylmethan
/ H CoHjOHX

VqHs CbHbOH/

is formed. An analogous reaction takes place if

resorcine is used instead of phenol. " The resulting

resorcine benzein, by reduction, gives tetraoxytri-

phenylmethan, —

With primary aromatic amines, benzotrichloride

united readily. "When added to a mixture of di-

methylaniline and zinc chloride, it formed malachite

green,

—

(OH) C„njN"(CH3),
C

C„H5 CcHiNCCHs).

By reduction, this substance gave the corresponding

leuko-base, —
H CbHjNCCH,),

C
CoHj CcH4l>r(CH,,),

The base malachite green was easily decomposed,

when heated with hydrochloric acid, into dimethyl-

amine and benzoyldimethylaniline. This reaction

points to the following structure for malachite

green :

—

(CH3);< I

. — C —

-

>N (CH3),.

The action of benzoyl trichloride upon hydroxyl or

amido compounds seems, therefore, to be normal to

the para position with respect to the amido or the

hydroxyl group.— {Ann. chem., ccxyii. 223. ) c. F. M.

[50
GEOLOGY.

Lithology.

The Potsdam and St. Peters sandstones.

—

The surface induration of the friable Potsdam and

St. Peters sandstones, as determined by macroscopic

observations in 1871-73, was brought to the notice

of the readers of Science some time ago (i.

146), while a recent interesting paper by Prof.

E. D. Irving gives the results of his microscopic

investigations on the same subject. Irving finds,

as Sorby had previously, that ordinary quartz grains,

formerly rounded and worn, have been built out

and _supplied with crystal facets from silica depos-

ited later on them. He finds that the induration of

the above-mentioned sandstones arises from the depo-

sition of intersticial quartz cementing the grains.

The deposited quartz is found to be optically ori-

ented, the same as the enclosed grain, which is dis-

tinguished by its cloudiness and worn surface, and

frequently by a coating of oxide of iron upon it.

To the deposition of quartz upon worn quartz

grains is ascribed the occurrence of quartz crystals in

the Potsdam sandstone described in 1882 by Rev. A.

A. Toimg. Credit should have been given by both

Irving and Young to Rev. John Murrish for calling

attention to the occurrence of quartz crystals in

Potsdam sandstone in 1870-72 (Bull. Wise, acad., ii.

32), especially since Murrish's observations were dis-

credited at the time.

All quartz crystals in sandstone have not this

derivation, as the writer showed for the Lake Supe-

rior sandstone in 1880, the crystals of which come

from old eruptive rocks owing to the decomposition

of the matrix. It is pleasant to find my earlier

observations on the surface induration of the Wis-

consin sandstones, and the formation in them of

quartz crystals, sustained by the much more complete

and valuable work of Irving, made, as his was, with-

out any knowledge of mine.

Irving holds that the quartz deposited may come
from the action of water on the occasional felspar

particles in tlie rock, although sometimes from an

external source. He further regards the induration

of quartzites and quartz schists as caused by the

same deposition of intersticial quartz.— {A^ner. journ.

SC, XXV. 401.) M. E. w. [51

Antase as an alteration product of titanite.

—

The titanite in a biotite amphibole granite from the

Troad was found by Mr. J. S. Diller to be replaced

by a light wine-yellow to honey-yellow mineral,

showing, under the microscope, quadratic and rhom-

bic sections. The former are isotropic, and have a
well-marked cleavage parallel to their sides; the

latter are strongly doubly refracting, extinguish

parallel to the diagonal, and have one cleavage par-

allel to the short diagonal and another to the edges.

In order to isolate the substance, the finely pulver-

ized rock was separated into two portions, one of

hghter and the other of heavier specific gravity than

2.72, by means of the potassium-iodine-mercury solu-

tion. The yellow mineral was found in the second

portion, which contained also iron ore, zircon, and
apatite. The ore was removed by the electro-magnet,

and the apatite by nitric acid. By means of the cad-

mitim-boron-tungstate solution it was shown that the

yellow mineral had a specific gravity between 3.6 and

4.5. Some grains were picked out, and found to be

insoluble in hot aqua regia.

The mixed zircon and yellow miner.1l powder gave

a reaction for titanium, while the pure zircon would
not: hence it was inferred that the mineral contained

titanium. Its angles were found to be 98° 24' and
136° 16', while the corresponding ones of antase are

97° 51' and 136° 36'. From its optical, chemical,

and crystallographic characters, it was then inferred

that the yellow mineral was antase. — [Neues jahrb.

miner., 1883.) m. e. w. [52

GEOGEAPHX.
{South America.)

The Puno railroad, Peru.— Dr. R. Copeland
gives a readable account of a journey over this re-

markable railroad from its beginning at Mollendo on.

the coast, through Arequipa, to Puno on Lake Titi-

caca, and of his farther travels by boat on the lake,

and by stage, beyond to La Paz in Bolivia. The
features that attracted his special attention were the

deep, narrow valleys followed by the road in its sharp-

windings while ascending from one pampa level to

the next; the broad, flat, barren pampas at great and
greater altitudes; and the superb views of the vol-

canic peaks and ranges of the Cordillera,— Misti^
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Chaycrjm, and Pichupichu. eighteen to nineteen thou-
sand feet in height. On the pampa of La Joya (4,100

feet) he saw comitU'ss hillocks of pure, sharp sand
(medanos), in half-moon form, with the curve to

the west or windward (see Soiexoe, i. 488). A
mirage gave these white hills the appearance of drift-

ice in an arctic sea. — {Deutsch. geogr. hliiUer, vi.

188:?, 105. ) w. M. D. [53

Colombia.— R. B. White, for several years resi-

dent in Colombia, and a companion of Stiibel and
Keiss in some of tlieir expeditions, furnishes a sum-
mary account of the more attractive parts of this

republic, and of its productions, and chance of devel-

opment. Several of the rivers that flow northwai'd

between parallel ranges of the Cordillera are navi-

gable for small steamers for many miles into the in-

terior, opening districts well adapted to .agriculture,

and well supplied with timber and mineral products.

Above the low plains the climate is healthy. A good
share of the worUl's platinum supply is obtained

from the upper valley of the San Juan, and gold

occurs in proKt.ible quantity in many of the river-

gravels. Brief mention is made of an ascent of the

snowy volcano, Purac^; and the extensive view from
the Cerro Munehique, nearly ten thousand feet high,

west of Popayan, is highly praised. The geological

observations on the origin of mountain .ind valley

form do not carry conviction, and (he frequent men-
tion of volcanic upheaval and valleys of fracture re-

mind one of the theories of fifty years ago. — (Proc.

roy. geogr. soc, v. 1883, 240.) w. m. d. [54

UMca.)
The Kongo.— Dr. Pechuel-Loesche, a member of

the German-African expedition to Loango in 1873-76,

and later in charge at Stanley Pool while Stanley

went to Europe, recently read an address on the

Kongo and the neighboring mountains of western

Africa before the German geographical congress at

Frankfort. The river is remarkable for the rapids

all along its course, and especially in its narrow
passage through the mountains below Stanley Pool,

where it falls nine hundred and twenty-eight feet in

gome three hundred and forty miles. Of the several

falls in this part of its course, only one is vertical,

that of Isangila, with a height of sixteen feet. There
are two periods of high water, with a rise of twenty
feet, when the falls disappear in a uniform rushing

flow. The water rises from September to January,

falls from .January to March, attains its greatest

height in the rainy months (April and May), and its

lowest level in July and August. Many of the

mountain brooks have cut deep channels, and join

the main stream on a level ; but some of the larger

rivers of the interior, flowing over horizontal rocks,

have not cut their way so deeply, and, on joining the

Kongo, form cataracts. Thus the Luenga falls

three hundred feet, and the Luvubi five hundred

feet. (This, if correctly reported, is certainly a

very abnormal arrangement.) The mountain belt is

about two hundred miles wide, rising from a sloping

plain at about one thousand feet to rounded and

monotonous elevations with a maximum of three

thousand feet. The higher land is grassy, with small

trees and apparently leafless bushes : the more lux-

uriant growth of lofty trees and palms is hidden in

the valleys. It is these deep and steep-sided valleys

that make the rather open upland diflicult to

traverse. Near the river, the natives have destroyed
all the forest-trees, either by burning or cutting. The
villages are built on high and bare summits. Dr.
Pechuel-Loesche regarded the Makoko (ruler of the
stream), with whom de Brazza had made a treaty two
years ago (Sciknce, i. 7!)), as a local ruler of no general
authority. The Makoko's son had reported that his

father had ceded no land to de Brazza, and that he
had no French flag in his possession. There are four
Makokos in this region ; and none of them has a right

of precedence over the others, or any title to be
sovereign of the Bateke population of this part of

the Kongo. — (Proc. roy. geogr. soc, v. 1883, 286.)

w. >i. D. [55

The muatiamvo of the southern Kongo basin.
— Max Bucbner, the fourth European who lias been
in this region in the last two centuries, spent half

a year at the residence of the ' niuati.amvo,' or king
(Science, 1. 19), and reports on the peculiar form
of his government. The kingdom on the southern
side of the Kongo basin, the special field of the

German-African explorations, includes an area about
as large as Germany. Its population can hardly

exceed two millions, and its power cannot compare
with that of Mtesa's country, farther east, where
an army of a hundred thousand men can take the

field. Here the army is not more than one thousand
strong at the highest ; and Buchner says he could

go where he chose with fifty European soldiers,

if they were not attacked by that more dreaded
enemy, the African fever. And yet, through a large

part of south-western Africa, the muatiamvo is the

greatest native power. The most notable peculiarity

of the government consists in the presence of a

second high authority besides the muatiamvo,
namely, the ' lukokessa,' or queen : she is not the

wife of the king, who has some sixty wives of his

own, but is free and independent of him, having her

own chief consort, the ' shamoana,' and numerous
frequently ch.anging husbands of lower order. Buch-
ner traces the origin of this form of government,

and gives a list of thirteen mualiaravos, down to

Shanana or Naoesh-a-kat, the present king, and de-

scribes the different parts of the kingdom and its

neighboring states.— {DeuUche geogr. bldlter., vi.

1883,56.) w. M. D. [56
BOTANY.

Pollination of Rutaceae.— Urban has studied the

adaptations for fertilization in a considerable number
of species of this heterogeneous order, using living

material at the Berlin botanic garden. As few of the

genera have been previously studied in this respect,

a rather full translation of his tabulated summary
is given.

I. MOXOCLINOUS SPECIES.

A. With dichogainous {protandrous) flowers.

1. Nutation successively places the dehiscent an-

thers at the point which the receptive stigma occu-

pies later.
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a. Style undeveloped in the staminate stage.

a. The filaments rise from their original horizon-

tal position, place themselves against the ovary, re-

sume their original position, and again become erect,

but without lengthening; petals plane; self-pollina-

tion usually impossible: Buta.

/3. The originally short, erect filaments length-

en, curve inwards, and again straighten; petals

united below in a tube; close pollination possible

by gravitation: Coieonema.

b. Style developed in the stapiinate stage, though

not always to its full length; so placed as to oppose

self-pollination.

-^ Flowers zygomorphlc.

a. The stamens which lie on the lower lip suc-

cessively bend upward, and, after dehiscence, resume

their original position; the end of the style likewise

bends up at maturity : Dictamnus.
(i. The stamens, originally bent upwards, suc-

cessively straighten at maturity, then bend outward;

the style, bent downward when young, straightens

when the stigma becomes receptive : Calodendron.

= Flowers actinomorphic. The filaments suc-

cessively elongate after dehiscence.

o. In the staminate stage the style is bent hori-

zontally across the ovary; the stamens bend over

the pistil successively at maturity, then lengthen, and

turn outward between the finally erect petals : Diosma
tenuifolla.

(3. Similar to the last; but the stamhiodla, and
not the petals, become erect, the stamens bending
outward but little: Adenandra.

y. After flowering, the style bends outward and
downward between the staminodia, the petals remain
horizontal, the staminodia lie against the ovary, and,

after dehiscence, the fertile stamens resume their

original horizontal position: Barosma.
2. The stamens nutate but once, and simultane-

ously. In the staminate stage they are perpendicu-

lar, or incline but little toward each other, so that

the anthers are in contact at their margin; in the

pistillate stage they have bent outward.

a. The anthers fall away when the filaments

curve outward : Eavenia.

6. Anthers persistent on the bent filaments.

-^ Pollen may fall on the unreceptive stigma, and
so effect self-fertilization. Even later this is not im-

possible, as the wind or gravitation may carry pollen

from the reflexed stamens to the mature stigma.

a. In the pistillate stage the style elongates:

Zieria and Eriostemon.

(3. With normally developed stigma: Boronia
(ex parte).

y. When the style lengthens, the stigma may
encounter the anthers of the still erect stamens:
ErythrocJiiton.

= The viscidity of the pollen, and the situation of

the anthers, prevent self-pollination: Metrodorea.

3. The stamens do not nutate at all.

a. Self-pollination possible in the pendant flowers

after the separation of the lobes of the stigma:

Correa.

6. The style is surrounded by staminodia in the

first stage; in the second stage spontaneous pollina-

tion by neighboring flowers may occur if insect-

crossing has not been effected : Ayathosma (ex parte).

B. With synacmic flowers.

1. Self-fertilization impossible.

a. With viscid pollen: Boronia (e? parte).

b. The stigma surpassing the anthers : Triphasia.

2. Spontaneous self-pollination impossible because

of the situation of the filaments, but spontaneous

crossing between neighboi'ing flowers favored : Aga-
tkosma (ex parte).

3. Spontaneous pollination of either sort opposed;

crossing by insects inevitable: Croioea.

4. Spontaneous close fertilization possible; cross-

ing favored: Cusparia, Choisya, Skimmia (ex parte),

Murraya, Citrus.

II. Diclinous species.

Self-fertilization impossible; crossing necessary:

Ptelea, Skimmia (ex parte). — {Jahrbuch hot. gart.

Berlin, ii.) w. T. [57

zo5logy.
MoUnsks,

Credit to an American naturalist.— In an
official report by M. Bouchen-Brandely, secretary

of the college of France, the author states that he
has learned by two years of study that the sexes of

the Portuguese oyster are confined to separate indi-

viduals ; that after this discovery he conceived that

it might be possible to artificially fertilize the eggs of

this moUusk ; and that, after two years more of experi-

menting, this attempt has been successful. Ameri-
cans will be interested to learn that in 1879 ai
American naval officer, Lieut. Francis Winslow,
who was stationed at Gibraltar for a few weeks,

determined the unisexuality of the Portuguese oys-

ter, and reared it from artificially fertilized eggs.

His results were printed in the American naturalist

in 1S79 or 1880 ; but, as I have no opportunity for

reference at present, I cannot give the exact date.

— w. K. B. [58

Notes. — In the year-book of the Verein fur

vaterliindische naturkunde in Wiirttemberg, published

lately at Stuttgart, Weinland has a paper on the mol-
lusk fauna of the Wiirttembergisch Franken, and
Wundt one on the zone of Ammonites transversarius

in the Suabian white Jura. The second part of

the Quarterly journal of microscopical science con-

tains a paper by Lankester on the existence of Spen-
gel's olfactory organ and of paired genit.al ducts in

Nautilus pompilius. Heude's ' Conchyliologie

fluviatile ' of Nanking and Central China approaches

completion. The ninth and concluding fasciculus

will appear during the present year. It is luxuri-

ously illustrated, and printed in large quarto.

Kuster's continuation of Martini and Chemnitz
Conchylien cabinet bids fair to go on, like Tenny-
son's brook, forever. Lieferung 322 is announced.
This work would be much benefited by the total

exclusion of the frightful engravings which illus-

trated the earlier editions and are still pressed into

the service. J. B. 6assi(?s, known by his concho-
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logical researches in New Caledonia and Southern
France, has recently died.— w. u. n. [59

Insects.

Americcin paleozoic insects.— R. D. Lacoe,

whose collection of Ihese objects must be one of the

largest, if not the largest, in the country, lias prepared

a list of those hitherto published, including twenty-

six genera and forty-eight species of hexapods, five

genera and species of arachnids, and nine genera

and nineteen species of myriapods. — a total of forty

genera and seventy-two species. This embraces, how-
ever, three genera and fourteen species still unpub-
lished. The list is purely bibliographical, excepting

that it contains careful statements of the place of

discovery of the fossils, the name of the finder, and
the place of present deposit. About h.ilf of the

described species have beeu published within the last

five years. — ( W'yom. hint. (jcol. soc, publ. 5.) [60

A monstrous caterpillar.— E. H. Jones figures

a curious larva of the geometrld moth Melanippe
montanivta of Europe, which he exhibited at an
entomological reunion at the Royal aquarium on
March 5. It has the aiitenn.ie and legs of the perfect

insect fully developed, while in other respects a

normal larva. It was reared from the egg with a

dozen others. Last November this one, then normal,

was considerably larger than the rest of the brood,

Abnormal larva of Melanippe montanata.

and was noticed as a constant feeder. " On Feb. 1.5

I was astonished to find that this forward individual

had developed the antennae of the imago, but with-

out in any other way altering its Larval appearance.

For a space of two or three days the antennae were

beautifully pectinated, and then the prolegs [thoracic

legs ?] of the imago became perfect. . . . Both
antennae and legs then gradually shrank and dried

until the 20th." — {Entom., xvi. i21.) [61

VERTEBRATES.
Temperature and pulse rate.— By means of

his new method of isolating the mammalian heart.

Prof. Martin has been able to make an accurate

study of the effect of variations of temperature on
the rate of beat of the dog's heart when completely

separated physiologically from all the rest of the

body except the lungs. In the brief abstract of his

work which has been published, a short description

of the method of operating is given, together with

some of the more important results which have been

obtained. He finds that in the mammalian heart, as

in that of the frog, the rate of beat is gradually in-

creased as the temperature of the blood is raised

from 27° to 42° C. The qviick pulse of fever can

therefore be explained by the direct action of the

heated blood on the heart itself, without assuming

any special action upon the extrinsic inhibitory or

accelerator nerve-centres.

The rate of beat of the heart is found to hear a

much more direct relation to the temper.iture of

the blood in the coronary arteries than to the tem-

perature of the blood in the right auricle or ven-

tricle.

An interesting point which comes out of the method
of work is, that, although the defibiinated calfs

blood used to nouri>h the heart was repeatedly cir-

culated through the heart and lungs for several

hours, it gave no evidence of clotting at the end of

an experiment, showing that fibrinogen is not formed

in .these organs. — {Proc. roy. soc, no. 223, 1883.)

w. II. n. [62

Lymphatics of periosteum. — George Hoggan
.and Frances Hoggan criticise the previous writings on
this subject, and give the results of their own studies.

They assert that what Budge described as the lym-

phatics are really capillary blood-vessels. Their own
conclusions Ihey summarize as follows :

—
1. The lymphatics of the periosteum exist only

on the outer surface, or within the outer gelatinous

(white fibrous) stratum of the membr-ine. They
never ramify upon the inner or bony surface. 2.

When the periosteum is thin, more especially when
the animal is old, the whole lymphatic plexus lies

free upon the outer surface; but when the periosteum

is thick, lymphatic twigs may pass part way through,

but they never re.-ich the inner surface. 3. The lym-

phatics accompany the blood-vessels, as if arranged

to drain them. 4. No lymphatics exist on the sur-

face of the great cavities of the bone. " There is

thus every reason to believe that the lymphatics

never come in contact with the bone itself, and that

bone possesses no lymph-itics apart from those found

within the periosteum, which may be physiologically

considered, therefore, as the lymphatics of bone."
— {Journ. anat. physiol., x\\i. ZOS.) c. s. M. [63

Fish.

Classification of the Petromyzontids. — The
Lampreys have been systematically considered by
Gill, and are differentiated into two sub-families: 1.

The Petromyzontinae, ' with the suproral lamina me-
dian and undivided;' and 2. The Caragolinae, ' with

two lateral supmral laminae.' The former embraces

six genera, one of which is named for the first time

Exomegas, and is intended for the Petromyzon ma
croslomus of Buenos Aires: the Caragolinae are con-

fined to the southern hemisphere; i.e., Australia and
Piicific South America. —{Proc. V. 5. nat. mus., iv.

521.) [64

Characters of the Ephippiids. — The family of

Ephippiids is distinguished by T. Gill from the Chae-

todontids by the bifurcation of the post-temporal

bones, and the wide, scaly isthmus extending from
the pectoral region to the chin, and separating the

branchial apertures.

—

{Proc. U. S. nat. mus., iv. 557.)

[65

Extinct fauna of Idaho and Oregon. —
Professor E. D. Cope, referring to the remains of
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fishes from the middle valley of the Snake River in

Idaho and eastern Oregon, stated that bones collected

from sections now dry, but which had formerly been

portions of lake-basins in the Oregon district, in-

dicated a close relationship with the fishes now found

in the remaining lakes and rivers. The number

of species of fishes collected from the Idaho beds

amounts to twenty-two. They are all distinct from

those found in the Oregon basin, and cannot be iden-

tified with existing forms, although, with two excep-

tions, they belong to existing genera. Four of the

families of fishes obtained from these beds are not

now found west of the Rocky Mountains, except a

single species of one of them (Percidae) in California.

Of even greater interest was the fact that this

fauna includes representatives of the Cobitidae, — a

family of fishes entitely absent in the living fauna

of North America.. The presence of their remains

In the Idaho beds indicates a probable former con-

nection between North America and Asia. The

names ' Idaho Lake ' and ' Idaho deposits ' were

proposed for the lake and deposits now first described.

The formation is distinct from any previously known,

and is older than the Oregon lake-deposit. With the

exception of fishes, the remains of but few vertebrates

were found in the Idaho beds, although the Oregon

deposits are full of the bones of mammals and birds.

The means of indicating the exact geological position

of these pliocene beds, as compared with those of

Europe, was as yet wanting. — [Acad. nat. sc.

Philad. ; meeting June 19.

)

[66

Beptiles and batrachians.

spermatozoon of ne^wt.— Dowdeswell describes

a very minute barb at the tip of the head of the

spermatozoon of the newt : it measures 1.5 ,« in breadth

by 2," in length. He looked for it in other animals,

but did not find it. — (Quart, journ. micr. sc, 1883,

336.) c. s. M. [67

Nerves of the frog's palate.— Stirling and Mac-

donald describe fully the palatine nerves of the frog,

their origin, and their general and minute distribu-

tion. There is a coarse plexus of meduUated fibres

and a finer plexus of naked fibres, which last inner-

vate the blood-vessels and the glands, besides forming

the ultimate ramifications of the nerves. In the

course of the former plexus are scattered unipolar

cells, each with a straight and a spiral fibre. There

are, besides, many details given. This well illus-

trated and admirably written paper may be specially

commended to histologists engaged in laboratory prac-

tice. — {Journ. anat. p/iJ/sioZ., xvii. 293.) c. s. M.

[68

ANTHEOPOLOGT.
Australian class systems.— In the Australian

division of the tribe the communes are represented

by two primary classes, each of which has a group

of totem names, which are chiefly names of things

animate or inanimate. The two primary inter-

marrying classes are over a large part of south-eastern

Australia called Eaglehawk and Crow. Each group of

totem names is a representation of its primary; and.

as a general rule, any one of the group may marry

with any other of the complementary group. If the

primaries are A and B, and the groups, 1, 2, 3, etc.,

and i, ii, iii, etc., in certain localities, A 1 must

marry B 1 only, and so on. The next change is the

subdivision of A and B as in the Kamilaroi, thus :
—

i 1, 2, 3,

.

i, ii, ill, etc.

The effect of this is to remove the woman of the

second generation from the possibility of marrying

her father. Were this not so, the law ' A (male)

marries B (female) ' would permit A to take his

daughter to wife, the simpler law forbidding the

marriage of brothers and sisters only.

Under the form a + a = A and 6 -)- /3 = B, each

half of an original class has marital rights over the

women of one particular half of the other class,

whose children do not take the class name of the

mother, but of the sister class. For example : a + 13

= 6, who must marry o; and the children of the

third generation, by mother right, will be again a and
/3. Mr. Howitt, who has worked out these systems

with great patience, is of the opinion that this subdi-

vision into classes was designed to render impossible

those unions which were considered, and are now
considered, as deep pollution. He has certainly given

the most rational explanation of aversion to mothers-

in-law. Under the old regime a daughter was of the

clan of her mother, and B could marry any A. The
law against looking at a mother-in-law, therefore,

was to prevent the possibility of marrying her.

Mr. Howitt sums up his labors in the following

conclusions : 1. The primary division prevented

brother and sister marriage; 2. The secondary, in-

termarriage between parents and children ; 3. The
prohibition of intercourse between a woman and her

son-in-law prevented connections not to be reached

by class rules ; 4. These changes were all reformatory

in the community. — {Journ. anthrop. inst., xii. 490.)

J. w. p. [69

Region of man's evolution.— Mr. W. S. Duncan
is the author of a paper upon the probable region of

man's evolution, in which the following points are

made. Man formed one of a set of families of man-
like animals, somewhat similar to the present apes.

Since only the lowest members of the Primates have
been distributed to the eastern and the western con-

tinent, it is probable that the Primates originated

within the arctic circle, while the higher groups

sprang from the eastern continent : man, therefore,

did not originate within the arctic circle, nor in the

new world. The Cynopithecidae, since tertiary time,

have been spread over nearly the entire eastern con-

tinent. The Semnopithecidae have been dispersed

over central and western Europe to southern Europe
and south-eastern Asia, as far south as Ethiopia. The
anthropoid apes have been more circumscribed, but

all the genera of living apes are derived from south-

ern Europe and subtropical Asia. As apes existed
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in Europe and Asia before tliey reache<I tlie tropics,

so we iiiuy infer that man existed in Europe and
Africa before tlie low types, tlie Akkas and tlie Aetas,

occupied tropical Asia and Malasia. Tho present

habitat of the apes is not conducive to change : we
must look to some region where apes were com-
pelled to change tlieir food and modes of locomotion.

The stoppage of the southern migration by vast slieets

of water shut up the apes in temperate regions. The
crowding of other animals in the same locations

sharpened the intelligence of the precursor of man.
Here, then, Mr. Duncan supposes the great conflict

and transition from man-like apes to ape-like men
took place. — {Journ. anthrop. insL, xii. .513-525.)

J. w. p. [70

Tyler's lectures at Oxford.— The concluding

portion of Dr. Tylor's lectures on anthropology, de-

livered in the Oxford museum in February (see i.

1035), is devoted to the history of the growth of

practical art. " In considering the claims of anthro-

pology as a practical means of understanding our-

selves, we have to form an opinion how the ideas

and arts of any people are to be accounted for as

developed from preceding stages. To work out the

lines along which the process of organization has
actually moved, is a task needing caution. A tribe

may have some art which plainly shows progress from
a ruder state of things: and yet it may be wrong to

suppose this development to have taken pl.ice among
themselves; it may be an item of higher culture,

that they have learned from sight of a more advanced
nation. It is essential, in studying even savage and
barbaric culture, to allow for borrowing." Illustra-

tions are given by Dr. Tylor of this borrowing, one of

which is quite amusing. The later Danish travellers

among the Eskimo enter very minutely into the de-

scription of the tools and dress of these people, before

contact with Europeans, meaning the post-Columbian
voyagers; but, unwittingly in many instances, they

are describing fashions and forms borrowed from the

Skraelling ancestors of these very writers a thousand
years ago. Another very important point discussed

in the lectures is the possibility of national degrada-
tion. Dr. Tylor was the first to discover, after the

battle between the advocates of ' degradation ' and
those of evolution, that both were right, and that a

proper view of human history must include both vi-

cissitudes over and over again, and the commingling
of both in every degree of complexity. Mr. Tylor
gives a succinct account of the formation of the I'ilt-

Kivers collection, now housed at Oxford, and, in com-
menting upon the evolution of gesture-speech, pays
this tribute to our country: "The labor and ex-

pense which anthropologists in the United States

are now bestowing on the study of the indigenous
tribes contrasts, I am sorry to say, with the indiffer-

ence shown to such observations in Canada, where
the habits of yet more interesting native tribes are

allowed to die out without even a record." With
very great shrewilness the speaker discussed the sub-

ject of magic and the benefit derived from even such
useless search as that for the Most tribes of Israel.' —
(.V.i/«re, May 17.) .J. w. p. [71

The Korth-American ludians and the horse.—
I'rofessor Hovelacque, in his recent work Les races

liumaines, gives as one of the important character-

izations of the North-American Indians the state-

ment that they do not breed horses, leaving it to be
inferred from the context that they obtain their

supply from wild herds. It may be remarked, that,

however general the use of horses is at this time
among the Indian tribes of the great plains, an
ethnologic distinction based upon any treatment of

that animal — a European importation and intrusion
— is hardly legitimate. For centuries after the

Columbian discovery but a small proportion of the
tribes of North America ever saw a liorse. The fact

that the horse was not known to or used by them iu

their prehistoric condition constitutes an important
element in establishing their position in the ethnic
scale, their rise from savagery and barbarism having
been retarded by that deprivation. Further, it must
be suggested that there is little evidence, apart from
the novels of Capt. Mayne Keid and similar au-
thorities, of the existence in North America of herds
of wild horses similar to those in South America,
sufficiently large to supply the Plains tribes. There
were, doubtless, some wild horses, the descendants of

those imported by the Spaniards, in a condition to

be captured by a past generation ; but probably no
living Indian lias relied upon recruiting his stock
from such herds, and his horses have been obtained
by the civilized method of purchase or the more
convenient process of stealing. The latter expe-
dient has of late years been stopped by the powers of

the United States authorities: so some of the tribes

have learned to breed from their liorses, though as

yet the practice is limited by the same want of pru-

dence as is shown in their neglect to provide food and
shelter for their ponies. The whole connection of

the tribes with the horse simply shows a course of

education to a certain extent by a fon'igii civilization.

The statement of M. Hovelacque is therefore as

untrue in fact as it is unphilosophic as an ethnic
characterization. — j. w. p. [72

EARLY INSTITUTIONS.

Land-holding in South Africa.— Sir II. Bartle

Frere gives us an account of tlie systems of land-

tenure among the aboriginal tribes of South .Vfrica,

— Bushmen, Hottentots, Kaffirs. Among the Kaffirs,

if a man wishes to leave the paternal kraal, he seeks

a tract of unoccupied land, and builds a kraal for

himself. His wives proceed to cultivate as much
land as they please, and the live-stock is turned out
to pasture. The settlement descends from father to

sons, unless, as often happens, this is prevented by
the chief or an enemy. Titles rest simply on force.

.V man owns the land he occupies as long as he can
hold it by his own niiaht. or with the aid of the

cliief, or the tribe, if this is given. Authority of

the chief or elders to resume or recognize possession
has not been discovered by Sir Uartle Frere; but he
says that it may, perhaps, be discovered by future in-

vestigators. — (Journ. anthrop. insl., Feb.) u. w. B.

(73
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INTELLiaENCE FROM AMERICAN SCIENTIFIC STATIONS.

GOVERNMENT ORGANIZATIONS.

Naval tnreau of ordnance,

Experiments at Annapolis. — By direction of the

Naval bureau of ordnance, experiments witli the

six-inch steel gun were resumed at the experimental

battery recently, the chief object being to develop

and encourage the home manufacture of steel pro-

jectiles. Steel projectiles manufactured by the Mid-
vale steel company near Philadelphia, having different

physical characteristics as to toughness, extensibility,

etc., were fired at a target consisting of two mild steel

five-inch plates strongly bolted together, and baclced

with twenty inches of live-oak. The first and the

second shots brol^e up; the third pierced the plates,

and was stopped by the bacliing ; while the fourth

perforated target and baclving, and buried itself in a

mound of earth beyond the target. This projectile

had an initial velocity of 1,983 feet, and weighed 75

pounds. The charge of powder was 32 pounds, and
the striliing energy per inch of shot's circumference

was 108 foot-tons. The results indicate that there

will be no serious difficulty in procuring the proper

material for armor-piercing shells in this coun-
try.

A somewhat remarkable result was obtained with
a projectile weighing 52 pounds, and a charge of 33
pounds of powder. The muzzle velocity obtained
was 2,323 feet per second, with a pressure of about 13

tons. The ratio of charge to projectile was adopted
as being nearly that which will be used in the

new ten-inch guns designed by Commodore Sicard.

These guns will be manufactured at the Washington
navy-yard, and are intended for the batteries of the

four double-turreted monitors.

It does not necessarily follow that results equally

favorable will be obtained with the ten-inch gun,
since the masses of 'both charge and projectile will

be greatly increased. The pressures will doubtless be
higher; but these guns will be sufficiently strong to

"withstand a working pressure of more than 25 tons

to the square inch. The indications, however, are,

on the whole, extremely favorable to the success of

the ten-inch gun.

This experiment is likewise interesting when com-
pared with the record of a six-inch gun constructed

by Sir William Armstrong, in which, with an 80-

pound projectile and a charge of 55 pounds of pow-
der, a muzzle velocity of 2,297 feet was reached
with a pressure of 21 tons. In the latter case the

ratio of charge to projectile is 11 : 16, whereas in the
former case the ratio is 11 : 17J-. It is to be regretted

that the size of the chamber of this experimental
gun does not permit the employment of a larger

charge of powder.

Two six-inch guns, representing the types proposed
for the broadside batteries of the new steel cruisers,

are now in process of construction at the Wash-
ington navy-yard, and will be ready for testing in

August. — J. M. E.

U. 3. magnetic observatory at Los Angeles, Cal.^

Magnetic observations. — There is at present but

one self-registering magnetic observatory within the

limits of the United States. That observatory is

located in Los Angeles, Cal. ; and the object of the

present article is to present a brief description of

the observatory and its work, together with a short

account of its origin.

Continuous series of magnetic observations, cover-

ing longer or shorter periods, have been made at

several stations in North America ; but, with two ex-

ceptions, they have all been made on the eastern side

of tlie continent. We have a series of observations

of five years (1840-45) at Girard college, Philadel-

phia, by A. D. Bache; six years' observations at Key
West, Fla. (1860-66), by the U. S. coast-survey; and
a long series, still continuing, at Toronto, Canada
(1841-83). We have, further, a series of nearly five

years of photographic records taken at Madison,
Wis., by the XT. S. coast and geodetic survey.

On the western coast the only continuous series of

magnetic observations we have, were made by the

Russian government at Sitka at the magnetic and
meteorological observatory established in March, 1842,

and maintained until the cession of Alaska to the

United States in October, 1867; and the series of

hourly observations at Point Barrow in 1852-54 by
Capt. Maguire, E.N. Up to the present time, a great

part of these observations have remained undigested

and undiscussed.

It was therefore contemplated by the coast-survey,

many years ago, to obtain a continuous series of mag-
netic records from some station on the western coast

of the United States ; and, with this end in view, an
Adie magnetograph of the latest and most approved
pattern was purchased in 1860. The outbreak of the

war, however, prevented the carrying-out of this

plan.

The instruments remained packed until 1878, when
a favorable time seemed to have arrived to put it

to use. Assistant C. A. Schott, aided by Mr. Suess,

then set it up for trial in the basement of the coast-

survey office in Washington. Some minor defects

of construction were remedied, and the magneto-
graph set to work in January, 1879. It was kept
going for about two weeks on trial, and found to

perform satisfactorily. During this time, it was in-

spected by Superintendent Patterson, and its work-
ings observed by various members of the survey. At
the close of this trial it was packed up for shipment
to some station in California.

It was found, iiowever, that more money would be
required to run the instrument than could be then
set apart for this work, and it therefore remained
in the coast-survey office.

In response to the invitation of the International

polar conference, our government consented, in 1881,

1 Coramunicated, with permission of the superintendent of
the U. S. coast and geodelic survey, by Marcus Baker, acting
assistant in charge of the observatory.
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to the establishmeut of two observing stations in high

northern latitudes. Observations, especially of mete-
orology and magnetism, were to be undertaken; and
it was arranged to carry on these observations under
the joint auspices of the signal-service and coast

and geodetic survey. The executive man.-igement

of these stations, the selection of observers, etc., were

put under the direction of the chief signal-officer.

The coast-survey co-operated by furnishing such mag-
netic instruments as were on hand, and by training,

during tlie short time available for their work, the mag-
netic observers selected by the signal-office. It is to

be regretted that there was not time enough to pro-

cure suitable differential instruments for the sta-

tions.

Two parties were despatched to the north, — one to

Lady Franklin Bay, near the northern end of Green-
land, under the charge of Lieut. A. W. Greely ; and
the other to Point Barrow, Alaska, under the direc-

tion of Lieut. P. H. Ray. Both these parties readied

their destination in the fall of ISSl.

It was the wish of the Intern.ational polar confer-

ence that all the northern stations should be occu-

pied three years ; and a special effort was to be made
to secure a complete and continuous record from
August, 18S2, to August, 1SS3. In the spring of 1SS2,

additional observers were selected by the signal-office

to replace any of the former ones tliat might have

become disabled, or to act as auxiliaries, should such

be needed. These magnetic observers, like their

predecessors, received instruction at the coast-survey

-office prior to their departure for the north ; and a

set of differential magnetic instruments, hastily con-

structed, was sent to Point Barrow.

The spring of 1SS2 seemed, therefore, a peculiarly

favorable tiine to put the Adie magnetograph to

work, and to secure at one and the same time the

long-desired series of magnetic observations from the

western coast, and a series wliich would also be avail-

able for comparison with those observations made at

the International polar conference stations. It was
therefore mutually agreed by the signal and coast

survey offices to establish a magnetic station at the

joint expense of the two offices. In the case of the

northern stations, tlie management was intrusted to

the signal-office. The expense of the Lady Franklin

Bay station was specifically provided for by act of

Congress. The expense of the Point Barrow station

was to be borne by the signal-service and coast and
geodetic survey jointly. In the new station to be

«stablisbed in California, and which was to be de-

voted to observations of magnetism only, the man-
agement was left entirely to tlie coast-survey.

At first San Diego was suggested as the site of the

new station, it being the place on the western coast of

the United Slates farthest from the northern stations.

A somewhat better location, nearly as far south, was,

however, finally selected in Los Angeles, Cal.

Plans for a building were prepared in Washington,

and forwarded to Assistant J. S. Lawson of the coast

and geodetic survey, who proceeded to Los Angeles,

and superintended the selection of a site, and erec-

tion of a building, in June and July, 1S82.

In July, 1882, the instruments, were shipped to Los
Angeles, Cal., in the care of Mr. Werner Suess, a

skilful mechanician in the coast-survey, and who had
attended to the mounting of the instrument in 1878,

and to its packing up after the test trial was com-
plete.

At the same time, the writer was assigned to the

charge of the observatory, with instructions to mount
and adjust the instrument, determine its constants,

and proceed to bring out a continuous record of the

changes in the elements of the earth's magnetism.
Leaving Washington July 26, he arrived in Los
Angeles Aug. 7, 1SS2, where he found Mr. Suess in

waiting, and the observatory complete.

After arranging preliminaries, the work of mount-
ing and adjusting the instrument was begun, and
pushed forward as rapidly as possible. Observations

for the determination of the constants and scale

values were m.ade; the compensation of the vertical-

force magnet for temperature was made; tempera-

ture coefficients were determined; and finally, on
Sept. 28, every thing was in readiness, and the first

sensitive paper was put upon the cylinders, and the

first record made. The first few days were in the

nature of a trial. A slight re-adjustment was made
on Oct. 13, after which every thing worked satis-

factorily. On Oct. 31 the horizontal and vertical

force constants were redetermined; and since that

date the instrument has continued to work almost

perfectly, and to make a complete and continuous

record of the changes of all the magnetic ele-

ments.

The observatory is situated in latitude 34° 03' N.,

longitude 118° 15' W. from Greenwich, and 317 feet

above the level of the sea. It is on a rather steep

hillside sloping to the south-west in the grounds of

the Branch normal school in the city of Los Angeles,

exactly one mile, in a direct line, from the centre of

the plaza, or park, in the centre of the old town,

or about a mile from the centriil business part of

the town. Street-cars run within two scjuares of the

observatory. It is on adobe soil underlaid by clay,

and in the midst of an orange plantation formerly

known as Belle Vuc Terrace.

The observatory is built of redwood fastened with

copper nails, is double walled, with an air-space

2.5 feet between the walls; which walls are four-

teen inches thick, and filled with adobe soil. It

is twenty-eight feet long by twenty-one feet wide,

and painted white. The entrance to the observatory

is on the south side. On the north side is the pho-

tographic or dark room, P, where the various photo-

graphic processes are carried on. This room is

twelve feet long by ten feet wide. The accompany-

ing plan will show the arrangement of rooms and
instruments. The three magnets are placed, the uni-

filar or declinometer, U, to the east, the bifilar or hor-

izontal-force iniignetometer, B, to the west, and the

vertical-foice magnetometer, V, to the north, of the

central driving-clock, C. A picture of the instrument,

showing it as a whole, and also showing details, may
be found in Gordon's Electricity and magnetism.

For illumination, student-lamps burning kerosene-oil
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are used, and yield satisfactory results. The record

is made on paper sensitized by the bromo-iodide

process. The paper is sensitized at the observatory.

Each trace contains two days' record; and the record

is absolutely complete and continuous, except the

time lost in changing papers to begin a new record,

and iu ' moving spots,' or shifting the luminous dots

to get the second day's record on the same sheet.

The time required for the first operation is from
seven to eight minutes ; for the second, from two to

three minutes. Thus only about ten minutes are lost

in two days, or an average of five minutes per day, —

,ra« '"»•

a ' '
' S To = 7S 20

a quantity too small to be of any importance on any
occasion thus far observed.

One minute of time on the traces is represented
ty Tou of an inch approximately, and a movement
through one minute of arc by the unifilar magnet
is represented on the trace by tuu of an inch. A
motion of the bifilar magnet of one scale division,

represented on the trace by 0.02Y inch, corresponds
to a change of horizontal force of about its g^g part.

The traces can readily be read off within half a scale

division, or changes of force of its Tromr part are
recorded. This adjustment has not proved too sen-
sitive, as the luminous dot has never left the recording
cylinder, except once for a short time during the great
magnetic storm of November, 1882.

Visitors are admitted to the observatory, and the

traces generally show their presence by a break in

the curve.

The instrument records, as is well known, changes

of declination, changes of horizontal force, and
changes of vertical force. Each of these changes

is recorded on a separate sheet, or trace as it is

called ; and thus, on an average, forly-five traces

are produced each month. Tliese traces are six

inches by sixteen inches and a half, and are made
on plain photographic paper prepared for use at the

observatory.

This preparation consists of two processes,

salting and silvering. The salting process, as

it is called, consists in soaking the paper from
ten to fifteen minutes in a bath of iodide and
bromide of potassium, with a little tincture of

iodine added, after which the paper is hung
up to dry. This process is carried on in the

daylight.

The silvering or sensitizing process is car-

ried on in a room as dark as can well be made,
and then lighted up dimly with a red lantern.

Some difficulty has been found in keeping the

room dark enough, and on some occasions

the silvering has been done at night.

For silvering, four wooden trays are placed

in a row: the first containing a bath of nitrate

of silver, acetic acid, and water; the second,

distilled water; the third, a weak solution of

chloride of ammonium; and the fourth, dis-

tilled water. A sheet of salted paper is then
floated on tray no. 1, special care and some
skill being required to prevent (a) any of the

solution from getting on the back of the sheet,

and (6) any air-bubbles from clinging to the

front side of the sheet. The first defect pro-

duces stains, and the second, spots. In about
nine minutes the paper is transferred to tray

no. 2, being floated on as in the case of no.

1, and a new sheet is floated on tray no. 1.

In about nine minutes more, the sheets are

moved forward, as before; the paper in no. 2

is floated on no. 3; that in no. 1 is transferred,

as before, to no. 2, and a new sheet floated on
no. 1. This continues till tray 4 is reached;

after which the sensitizing is complete, and
the paper is then hung up to dry in the dark.

Special care is necessary in hanging up the wet
paper to avoid stains from the fingers, from the

line, or from the pin which holds the paper on
the line.

After drying thoroughly, the papers are taken down,
packed in a large envelope, and kept in a dark drawer
to be used as needed. From this envelope the sheets

are transferred to the three recording cylinders pre-

pared to carry them. They remain two days upon
the cylinders, and thus receive two days' record. At
quarter-past nine a.m. of each alternate day the

papers are changed.
Over the central driving-clock is hung a heavy

orange-flannel curtain. To change papers, the at-

tendant, with the envelope of sensitive paper, goes
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behind this flannel curtain, through wliicU .sufficient

light from the three lamps conies to enable the
change to be made without further artificial Jigbt.

The orange flannel serves to satisfactorily exclude
actinic light.

The traces, removed from the cylinders, are then
carried in a large envelope to the dark room, and
there developed, the developer used being pyrogallic

acid. Tlie best developments are those which take

place rather quickly, in about ten to fifteen minutes.
When the development is slower, the traces are

usually found inferior. After the development is

complete, the traces are fixed in hyposulphite of

soda cleansed in a saturated solution of alum, washed
for about two hours in running water, and then liung
up to dry. After drying, the date is stamped upon
them. The exact instant of beginning and ending of

each line on the trace, together with the correspond-
ing scale value, is written on. Time observations,

with sextant and artificial horizon, are taken from
time to time, usually monthly, to regulate the stand-

ard chronometer.

After the traces have been thus completed, they
are practically paper negatives, from which any num-
ber of copies may be made photographically. Two
sets are made by the well-known blue-print process.

The traces require no special treatment, such as oil-

ing, waxing, etc., for the successful application of

this process.

For tabulating from tlie traces, it is found most
convenient to use a ruler subdivided into hourly

divisions for the time scale, and a triangular piece of

card-board upon the edge of which is ruled the scale

corresponding to the trace to be read. The unifilar

and bifilar traces have all been read, tabulated, and
tlie means calculated. The vertical-force traces have
not yet been read.

There is also in the magnet-room of the observa-

tory a thermograph, which records the temperature
every half-hour. From the records produced by it,

the time of maximum temperature in the observatory

is found to be about five p.m., and the time of mini-

mum temperature, about half-past eight a.m. At
these hours the thermometers under the bell glasses

and near the magnets are read; and from these read-

ings it appears that the magnets are subjected to

an average daily range of temperature of about
13° C.

On the 14th, 15th, and 16th of each month, obser-

vations are made to determine the absolute decli-

nation, dip, and intensity. These observations are

made in the usual manner of taking such obser-

vations by field parties in the coast .ind geodetic

survey. Monthly reports and returns of results are

made to the superintendent of the survey.

The declinations and dips have all been computed,
but the intensities only approximately as yet. The
following table contains the declinations and dips

resulting from the monthly absolute determinations.

Each declination is the mean derived from the elon-

gation on three successive days, and each dip Is the

mean of six sets with two needles on the same three

days.

U. 8. magnetic observatory at Los Angeles,

tat. S4°0S', long. 118°15' W. G.

IH82, Sept. 14, IS, le
Oct. 14, 15, 16 .

Nov
Dec-.

18S3, Jan.
Feb.

14, 15

14, 15, 18 .

14, 15, 16 .

14, 15, 16 ,

March 14, 1ft, 16 .

.Vpril 14, 16, 16 ,

May 14, 15, 16 .

Declination.
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The measured precipitation averaged twelve inches

and a quarter, to which Mr. Nelson estimates a

correction of one-half more must be added for un-

measurable drizzle and blown snow. The record and

discussion of the aurora is a valuable contribution

to the subject, and cannot be summarized. Thunder-

storms are almost unknown. Lightning was observed

but twice, and no thunder was heard during the whole

period. It is referred to as reported common on the

upper Yukon in summer; but in 1865-68, by the ex-

plorers of the Telegraph expedition on the upper

part of the river, thunder and lightning were not

observed on a single occasion. There are but two

seasons at St. Michaels, — winter (October-May) ajid

summer (the remaining five months). The sea is

open until about Oct. 15; and the ice disappears

in the spring, usually in early June. The tides are

small, but over the shallow sea adjacent the rise in

level due to gales is often sufficient to submerge the

marshy shores for miles inland. Gardening is not

a success, except for turnips, radishes, and lettuce.

The earliest birds, chiefly geese, begin to arrive iu

April; and the migration continues to June, the main
body of birds arriving between May 15 and 25.

Most of the birds leave for the south in August,

and the first sharp frost of September sends away
the laggards.
— On the 1st of January, 1883, there were in exist-

ence 79 societies of geography, distributed all over

the world, with about 38,000 members.
— The American society of mechanical engineers

met at Cleveland, O., June 14, President E. D.
Leavitt, jun., of Cambridge, Mass., in the chair.

Eighty members were present, and fifty-four were
elected, raising the total membership to four hundred
and sixteen. The papers were generally short, plain,

and practical. Mr. J. K. Holloway described a steam
starting gear for throwing marine engines ' off the

centre.' It consists of a steam-cylinder and a friction-

wheel on the main shaft, which can be actuated by
the auxiliary steam-cylinder. The device works either

way, and may be applied repeatedly if necessary.

Mr. Charles N. Comly detailed "his experience with
lubricating materials, resulting in the substitution of

grease for oil. Other members had found grease the
cheaper lubricant, but had observed that it had a
much higher coefficient of friction than oil. Mr. J.

E. Sweet described a new method of casting iron pipe

having flanges, making chilled flange-faces and cored
bolt-holes. Other papers remain to be reported.

During the session, it was announced that an honor-
ary degree had been conferred on President Leavitt

by the Stevens institute of technology.
— W. H. Edwards announces that he will not, at

present, complete the Synopsis of species commenced
in the tenth part of his Butterflies of North America,
but substitute for it a mere list of species, which will

be issued with the next (concluding) part of the sec-

ond series.
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THE U. S. NATIONAL MUSEUM.

I.

The brief pamphlet reeeutly issued b\- the

assistant director of the museum as his special

report for 1881 is, perliaps, one of the most

important documents which has yet appeared

in the liistor^- of science in this country. It

represents the institution which in the natural

course of events should become the leading

organization of its kind on this continent,

and also furnish the motive and the pattern

for the many similar copies which will natu-

rally follow its example in other parts of

our extensive possessions. It also presents

to foreign nations the ideals, which, thej- will

naturally suppose, represent our existing scien-

tific culture and the tendencies of science in

this country- They will hardlj- imagine that

it has not been debated at all by scientific men

at large, that it is the work of no represen-

tative commission, and that it cannot in any

sense be considered as the deliberate result

of consultation with the leading men of the

United States in all departments.

In this respect, we think that the action of

the government— if the plan is, as we under-

stand, already- adopted in the museum— is

open to the severest criticism, and that it shows

a curious want of prudence to definitely- settle

the future of an institution in which the whole

country is more deeply interested than any

other of its kind, without allowing the voice

and criticisms of scientific men to be heard.

It is certainly a wide departure from the wise

exannile of the Smithsonian, and shows, that,

at Washington, success has already begun to

dull the edge of the wise forethouglit which

led to such successful results in the planning

of that institution.

That the museum must be a loser in influ-

ence bj- such a proceeding lies in the nature

No. 24.— 1883.

of things. The science of this country is

certainly not responsible for the plan, and,

however good it may prove to be, has had no

proper opportunities for expressing its opinion

about a matter in which its deepest interests

are concerned.

In his opening considerations, Mr. Goode

divides museums into three classes,— those for

record, those for research, and those for educa-

tion. He considers that all three of these ob-

jects are essential to the development of an^'

comprehensive and philosophical!}- organized

museum. By record, the author means the

preservation of collections which have served

as the instruments of past research ; and by

research, the accumulation of materials of

all kinds to provide for new investigations.

The author here assumes an historical stand-

ard, and thinks that the objects of museum

administration determine their classification

;

whereas, in our opinion, practical considera-

tions reall}- settle the class to which a given

museum should be referred. There is. as the

author remarks, no separation of the two pur-

l)oses of record and research ; and it would

perhaps have been clearer to the inexperi-

enced in this branch of technology if the

preservation of records, and accumulation of

materials for research, together with adequate

provision for the pul)lication of original results,

which is not mentioned b}- him, had been de-

fined as the inseparable trinity of a museum

of the first class. Mr. Goode's opinion, that

such museums should have exhibition-rooms,

and display botli their records and the results of

research, indicates a broad and well-balanced

judgment of the aims of museum administra-

tion. The prevalent opinion among young

investigators, that no public displ.aj- of records

should be made, arises from obstacles which

the expenses of exhibition have heretofore

presented to the successful performance of the

proper functions of this class of museums in

the encouragement of research, and also to
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their frequent failures as instruments for the

education of the public.

Two functions, that of museums of research

and that of museums of education, have been

confused in their dispL\y of specimens ; but,

while this shows the necessity of a separation

and a change of policj' in their choice of col-

lections for exhibition, it does not justify- the

withdrawal of valuable and useful records from

public view. Leave to consult original speci-

mens cannot be lightl}* granted, and the idio-

sj'ncrasies of their guardians is a large element

of uncertaint}- in the waj' of those desiring to

see such treasures. There are also classes of

persons dailj- on the increase who should, at

any rate, have the privilege of seeing them,

though not fit to be trusted with their direct

handling ; and the wants of this class cannot

be justl3- disregarded. We are therefore most

heartilj- in sj-mpathj- with Mr. Goode in his

opinion, that the highest value of original rec-

ords is given to them when they are placed

on exhibition ; but we probably differ in think-

ing that this should be done in museums or

collections exclusively' devoted to research,

and meant for the use of the special student

rather than the general public.

Mr. Goode's third class of museums, the

educational, we should designate as the second

class ; since these are often separated from

the former, and ought always to be conducted

with distinct purposes, and governed hj a class

of men who are familiar with the educational

wants of the public, i.e., all those classes of

persons who must get their information through

the glass, and are not permitted to handle

specimens. The needs of this class are but

imperfeetlj- understood by the investigator, or,

if understood, very apt to be considered by

him as of slight importance. It is certainly

not his essential function to satisfy these de-

mands, as in the case of the true educator,

and as should be the case with the curator of

an educational collection.

Mr. Goode's ideal of a great educational mu-
seum is accomplished by the union of the natu-

ral history and industrial museums ; and this

has evidently arisen from his experience and

study of similar unions occurring more or less

accidentallj- in the ditfeieut great exhibitions

held in civilized countries of late j'ears. He
points out, that, while these great industrial

exhibitions have shown a tendenc}' to become

purely commercial, they have served, wherever

they have been held, as the starting-points, in

time and materials, of permanent industrial mu-

seums. The effect of the world's fair in Phila-

delphia in 1876, in accordance with this law,

demonstrated the educational value of a more

permanent industrial museum, and suggested

that an immense field of usefulness would be

open to an institution which should be based

upon similar grounds, but which would endeav-

or, by a more efficient and scientific arrange-

ment of its specimens, to impart " a consistent

and systematic idea of the resources of the

world and of human achievement."

This novel and somewhat startling aim is

announced as the future guiding-star of the

National museum, which is declared to be in

the best possible trim for the accomplishment

of such a purpose, since it is now starting

anew, and is not encumbered by the immense

masses of duplicates which have become the

most serious obstacles in the path of the older

museums. It is, in other words, free to choose

the path of its future work ; and while this seems

to be true, and the author must be acknowl-

edged the best judge of the fact, we do not

find anj- allusion to the accumulations formerly

stored in the Smithsonian, nor as to how these

and other collections, made upon the old basis

for purely scientific research, are to be brought

into harmonj' with the new ideal. ^ It is much to

be regretted, that, in this prelimiuarj- announce-

ment of so important a national enterprise, the

author had not taken more space for such in-

teresting explanations, and also for the fuller

consideration of the arrangement of topics

according to their relative importance.

This treatise shows, nevertheless, in all its

1 Tbough we do find (as quoted in italics immediately bclow>

that these collections, and we presume those which will be con-

tinually flowing in from the Geologicil survey, the Fish com-

mission, and other sources, are to be arranged on a diflerent plan

from all the other collections. It would have greatly enlightened

US if we could have known what this plan was, but uothing_fur.

ther is said of it.
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parts, that the pnictical aspects ami difficulties

of the question have been studied with great

thoroughness and ability, and have naturally

absorbed the time and thoughts of tlie author,

and taken, therefore, the most prominent place.

What seem to ns the most valuable and fun-

damental of all the considerations are brought

in as secondary. Thus we find an intimation

only that the museum ''attempts to show
the evolution of civilization ;

" we cannot be

wrong, it appears to us, in imagining that this

is to be the great aim of the National muse-

um ; and again, '• the collections should form

a museum of anthropology, the word 'anthro-

pology ' being applied in its most compre-

hensive sense. It should exhibit the physical

characteristics, the history, the manners (past

and jiresent) of all peoples (civilized and sav-

age), and should illustrate human culture and

industry in all its phases. The earth, its

physical structure and its products, is to be

exhibited with special reference to its adapta-

tion for use by man and its resources for his

future needs. The so-called natural history

collections — that is to say, the collections i>i

pure zoology, geology, and botany — should

be groiqjed in separate series, tvhich, though

arranged on another plan, shall illustrate and

supplement the collections in industrial and

economic natural history." AVe felt immedi-

atel}' the deepest interest in knowing how so

large a part of the National museum could be

arranged on another plan without confusing

the effect of the whole, but looked for ex-

planations in vain.

The idea of making the National museum
a museum of anthropolog}- must, we think,

command unqualified respect ; and it seems to

us to contain so much of future promise, that

we feel all the more regret that the details of

the scheme had not received the healthy i)ur-

gation of general and expert criticism. The

classification is also highl}' original, and shows

the result of extensive study, and practical

knowledge of ways and methods.

The general outlines of the scheme of clas-

sification, which is announced as provisional

and open to necessary] modification, are as

follows : the exhibition of articles is to be

divided into eight large divisions, or ' sec-

tions,' including sixty-four smaller divisions
;

which last we shall, for convenience, designate

under the name of ' topics,' to distinguish

them from the sections into which the}- are

grouped by Mr. Goode, — "Section I., Man-
kind; II., The earth as man's abode; III.,

Natural resources; IV'., The exploitative in-

dustries; v., The elaborative industries ; VI.,

Ultimate products and their utilization ; VII.,

Social relations of mankind : VIII., Intel-

lectual occupations of mankind."

AVe recognize the enormous difMculties in the

way of the author of this scheme ; and, while

we congratulate him upon the successful han-

dling of the details,— which we have not the

space to quote in full, and therefore cannot do

him personally full justice, — we must dissent

stroiigl}' from the main ideas, which, we think,

show the want of a broad and masterly com-

prehension of the i")hilosophical ideas which

should govern the classification and purposes

of our National museum. The scheme itself,

in this respect, is a curious mixture of the old

notion, that, in order to understand man, we

must uecessaril}- start with the study of man-

kind, and of the modern idea of evolution.

The legitimate process of instruction from this

stand-point begins with the simplest forms of

life, and follows up their developmental and

evolutionary histor}- in organization and in

time, until we arrive at the most highl}" spe-

cialized forms. Man is the most highly

specialized of all animals, ph_vsicall3' and

psychologicalh", and therefore, it is claimed,

needs to be A'iewed in the light of all knowl-

edge, unobscured by the prejudices and mis-

conceptions which aie liable to arise from the

adoption of the opposite modes of study.

Certainl}- the former mode is incompati-

ble with the thorough and direct method of

studying the principles of evolution, whether

these relate to one set of objects or another,

and is not accordant with the idea of the ' evo-

lution of civilization ' and the evident neces-

sity of expressing, in all the minor industrial

collections, '' the steps by which man has ar-
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rived at the present condition in every direc-

tion in which human industry has been exerted,

— a graphic liistory of the development of the

human culture and civilization."

These are Mr. Goode's own declarations of

what seem to be the vital intentions of his

scheme ; and it is therefore a serious error,

both practicallj' and theoretically, when he

places the natural historj' of man, including

Ms ps3'cholog3- and individual manifestations,

at the head of his scheme, in place of making

this department the terminal one, to be viewed

by visitors onlj' after they had gone through

with all the other departments.

The author has arranged the sections and

sixtjr-four topics according to a sj'stem which

is artificial, and irreconcilable with his inten-

tions and his general objects, and shows this

in the place assigned to mankind. Man is

essentially the product of the forces which

have acted upon this earth. Without going

into the question of whether these forces were

divine or material, which is of no value in

such a technical discussion, it is certainly very

illogical to place the conclusion before the be-

ginning, the consequent before the antecedent,

man before the earth. This may be very satis-

factorj' to those who need, or think they need,

to perpetually swing the censer before the old

idol of man's supremacj' in the universe ; but

it is none the less unnatural and illogical to

have one mode of arrangement for the parts

of a great collection, and another for the

whole.

In a future number we shall consider some

of the minor features of this elaborate scheme.

LIST OF TWENTY-THREE NEW DOUBLE STABS, DISCOVERED AT CAROLINE ISLAND,
SOUTH PACIFIC OCEAN, BETWEEN APRIL Z7 AND MAY 7, ISSS, BY E. S. HOLDEN
AND C. S. HASTINGS.

Star. CL, ISSO.O. S, 1880.0. Mags. Observer. Date.

Stone, 6791
Anon. . .

Lac, 4936 .

Anon. . .

Lac, 5223 .

Anon. . .

Lac, 6434.

Lac, 6738 .

Lac, 6817 .

Lac, 6844.
Lac, 6066

.

Lac, 6130 .

Anon. . .

Stone, 8260
Lac, 6259

.

Anon. . .

Anon. . .

Stone, 8348
6 Lupi . .

Lac, 6488

.

Lac, 6540

.

Stone, 9221
Lac, 7315 .

10 28 35
11 31 28
11 48 68
11 67 40
12 31 24
13 1 16
13 59

13. 59 56
14 6 14
14 41 16
14 60 35

15 7 20
15 8 40
16 14 18
16 14 32
15 36 11
15 44 44
16 50 15
17 23 16

-54° 46'
—60 14
—85 25
—57 5
—55 16
—52 5
—62 57
—63 33

—67 30—10 31
—51 38
—60 27
—68 8

—53 50
—47 29
—44 15
—60 24
—60 23
—56 25
—40 57

7 - 9
6.5 - 9
7.5 -10
8.0 - 8.;

Holden
Hoklen
Holden
Hoklen
Holden ,

Holden ,

Holden .

Russell .

Holden
Hastings .

Hastings ,

Hastings .

Hastings .

Hastings .

Holden
Hastings
Hastings
Hastings
Hastings
Hastings
Holden .

Hastings
Holden
Holden

Mnyl.
April 28.

May 1.

May 4.

May 1.

May 4.

May 6.

A.B.I
May 2, A. C. i

May 1.

May 2. -

May 2.

April 27.

May 4.

May 2.

April 27.

May 2.

May 1.

May 1.

April 27.

May 4.

May 2.

May 7.

May 7.

THE UNITED STATES FISH-COMMIS-
SION STEAMER ALBATnuSS.^—n.

The fitting-up of a small floating scientific

laboratorj', which might remain at sea for a
month or more at a time, and j'et include

eveiy necessarj- convenience, was a somewhat
novel problem, and required a considerable

1 Concluded from No. 22.

amount of planning, based mainly upon past

experiences of the fish-commission. The gen-
eral arrangements are now, for the most part,

complete, but they are subject to alteration

and improvement.
The main laboratorv (see figures, pp. 68, 69)

is twenty feet long, twenty-si.K feet wide, and
nearly eight feet high. The forward-end of the

room is devoted to storage, and the sides and
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after-end to work-tables. The storasre-ease

consists of a series of six double racl<s, with
wire doors in front for holding the trays of bot-
tles and jars, the trays being all of the same
size, so as to fit any part of the case. Under
the racks are six large bins for the tanks of
alcohol in use, the large fish-pans, disiies, and
other heavy laboratory utensils, and at either

side is a small case for chemicals and [)reserva-

as I he general laboratory, though of less height,

and is entirely fitted up for the storage of jars,

bottles, tanks, alcohol, zoological specimens,
and the lighter kinds of collecting apparatus.
A single series of bins on a level with the floor

extends around the entire room, excepting in

front of the stairway, and serves as compart-
ments for the copper tanks of alcohol, which
are contained in uniform-sized boxes. In these

CAPTAIN'S CABIN.

tivcs. In one of the after-corners is a photo-
graphic dark room, and oiipositc to it the .sink

and water-supply. The remainder of the space
on each side is occupied by a sorting-table, one
being at the proi)er height to work while stand-
ing, the other while sitting. The after-bulkhead
contains the arrangements for chemical and
physical investigations, consisting of a broad
table, with drawers and cupboards nndcrneath,
and racks above.
The storeroom is of about the same size

bins there is room for (ifty tank-lioxes, each
with a capacity of sixteen gallons, making a
total of eight hundred gallons of alcohol which
it is possible to carry in this wa}-. Against
the fore and after bulkheads, above the bins,

.ire two sets of racks for bottle-trays, similar

to those in the general laboratory. They are
intended for the storage of the main supi)ly of
bottles and jars ; and, as rapidly as those in the
laboratory become filled with specimens, the}'

are carried below, and their places supplied
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MAIN LABORATORY, FORlVAr.D-ENl>.

with emptj' ones, without the neeessitj' of re-

moving any from the trays. On the two sides

of the storeroom are large, deep bins for nets

and other light appliances, the dredges and
trawls being" stored elsewhere;

The deck-laboratory, which receives the
greatest amount of light, is more especially

arranged for study. The after-end is occu-
pied b}' a bookcase, with a cupboard for the
physical apparatus on one side ; and the for-

ward-end, bj-the medical case, and stairway to

the lower laboratorj^ A large square table,

with accommodations for four persons, stands
in the centre of the room, under the skylight.

Under one window is the sink, and beside it

two upright cylindrical tanks for sea-water
and alcohol, which empty b}^ means of faucets.

The other window-spaces are supplied with
folding tables, which, when not in use, can \)e

shut down against the wall. Arrangements

are yet to be made in this room for small work-
ing-aquaria, where the living forms and colors

of delicate marine animals can be studied and
pictured. They will probably be modelled after

the new style of hatching-jars, recently intro-

duced at Washington, for the propagation of

shad and salmon.

The Albatross is furnished with two pro-

peller-screws instead of the usual number, one,

to enable her to execute more readily the vari-

ous manoeuvres demanded by the jieculiar

character of her work. They are right and
left handed,— one being placed under each

counter, — and measure nine feet in diameter.

By their means the steamer can be turned

completelj- around almost within her own
length, and placed in position for dredging
and sounding without the delaj-s incidental to

most exploring steamers. The motive power
is furnished b}' two compound engines, with
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two cvlinders each, — one of high, the other
of low pressure. — the stroke of piston being

thiily iiiclics. Tiic engines are slii;litly in-

clined, tiic upper ends of the cylinders lieing

drawn iuboaril over the condenser, which is

common to both engines, and forms their

framing. The boilers are two in number, of
the overhead return-due pattern, and measure
twenty-one feet and a iialf in length by eight

feet and a half in diameter.

The proper ventilation of all parts of the

ship was carefully considered during her con-

struction, and the plan adopted has given the

greatest salisfnctiou. It consists simply in

withdrawing the foul air from the lower parts

of each room through small ventilators, by
means of a Sturtevant exhaust-fan with Wise's

steam-motor attachment. The influx of air is

from above, through open doors or ports ; ami
a constant circulation is maintained, even in

the lowest inhabited portions of the ship.

One of the most interesting features of the

Albatross is the system of electric lighting,

which has alreadj' been referred to. Some
such method of replacing the ding3- lamps
common to most ocean vessels was rendered
inii)erative from the fact that this steamer is

supposed to continue her observations as regu-

larly through the night as through the day,
and the surrounding surface of the sea nuist

also be lighted. To accomplish this, a hun-
dred and twenty eight-candle B lamps of the

Edison incandescent system are distril)uted

through the ship ; every portion, including the
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holds, storerooms, and open decks, having its

share. They are couti'olled by a Z dynamo,
driven by an Armington and Sim's liigh-speed

engine. An arc-lamp of great power, designed

b3' Dr. O. A. Moses, and intended for illumi-

nating the surface of the water, works in cir-

cuit with the same system ; and there is also a

powerful submarine lamp which can be lowered

to any depth not exceeding a thousand feet.

This latter feature is quite nov-

el, and is to be used to attract

schools of fish and other free

swimmers, should its strong

rays of light possess the in-

fluence which the}' are sup-

posed to have.

The sounding and
dredging appliances

and working-gear
supplied to

the Alba-
t r o s s

are mainty patterned after those which have
been successfully' introduced bj^theU. S. coast-

surve^' and fish-commission in recent years.
All sounding operations are to be con-
ducted with steel piano-wire of No. 21 Ameri-
can gauge, on the system of Sir William
Thomson, for which purpose two styles of
sounding-machines are furnished. One of
these is the invention of Commander Sigsbee,
U.S.N. , and the other of Lieut.-Commander
Tanner, U.S.N. The Tanner machine, in

which the reeling-in is accomplished by hand,
is extremely simple in its workings, and is in-

tended for moderate depths of water only. It

is attached to the rail on the port side of the

main deck, forward of the pilot-house. The
Sigsbee machine can be used in all depths of

water, down to the deepest parts of the oce^an,

and is worked b}' steam. It occupies a promi-
nent position on the port side of the top-gallant

forecastle deck (see opposite page). The
principal accessories to sounding are the Sigs-

bee sounding-rod, with detachable weights

;

the Sigsbee water-cup ; and the Xegretti and
Zambra deep-sea thermometer, with a new
stj-le of reversible metal case recenth' devised

by Messrs. Bailie and Tanner of the fish-com-

mission. With these appliances, samples of

the bottom formation and water, and the tem-
perature of the latter, can be obtained at each
cast of the lead ; and, b}- using a heavier

souuding-wire (No. 18 wire gauge), several in-

termediate samples and temperatures are also

procurable without much additional trouble.

The dredging appliances are as nearly per-

fect as are those for sounding, and comprise
everj' improvement which has been hitherto

suggested. Steel-wire dredge-rope meas-
uring onlj- an inch and an eighth

in circumference replaces the old

le of three-inch hempen rope,

hich is no longer recognized by
deep-sea dredgers on this side of the

antic. The principal advantages

wire rope are its compactness,
strength, and durability, and the

ease and speed with which it can
be handled. The working-reel of

the Albatross, on which -1,000

fathoms can be stored at a

time, occupies so small a space

on the ship that its presence

is scarcely noticeable.

The dredging machinerj- con-

sists of a powerful hoisting-en-

gine on the main deck directh-

in front of the foremast, and a reeling-engine

and reel on the berth- deck underneath. A
strong dredging-boom, thirty-six feet long,

and pivoted to the foremast about seven feet

above the deck, carries the dredge-rope clear of

the vessel, and can be raised and lowered, or

bent aside at anj" angle, to suit the convenience

while dredging or trawling. Sudden strains

on the dredge-rope are relieved bj- a Sigsbee

accumulator, consisting of about thirty-five

rubber car-buffers arranged for compression

on an iron- rod. This important accessor^'

hangs suspended from the masthead above the
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hoisting-machine. The course taken bj- the

dredge-rope while in use is as follows : start-

ing from the reel on which it is contained, it

passes through a pnlK^y on the bertli-dcck to

the dnnn of the hoisting-engine, thence up
to and through an iron block at the lower end
of the accumulator, anil down again through a

sheave in the heel of the boom, from which it

and six thousand pounds, which is less than
the tensile strength of the roi)e they are intended

to secure from bieakagc. Tiie amount of rope
out at all times is recorded by a registei' attached
to the sheave in tiie heel of tlie l)Oom, the sheave
measuring just half a fathom in circumference.

In preparing for work, the dredging-boom
is topped up at the requisite angle over the

extends to the outer end of the boom, where
there is another large pulley-. The free end
of the rope is spliced into the eye of a set of

safety-hooks, to which the dredge or trawl is

fastened, and which are so arranged as to open
and release the apparativs. should the strain,

by reason of fouling on the bottom, exceed a
certain amount. These hooks can be adjusted

to detach at any point between three thousand

starboard bow, and the loaded dredge or trawl

is hoisted above the deck, on which stands the

sieve or tubs ready to receive its contents.

Two methods of sifting or washing the ma-
terials are followed. For the trawls, which

generally bring up a heavy load, a lai-ge and

deep, square sieve, standing upon legs at a

convenient height for working, is used. As
the tail of the trawl is lifted above the deck,
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the sieve is shoved under it, and the contents

of the former are released. In case no wash-
ing is necessary, the specimens are rapidl}'

transferred to their proper receptacles ; but
if, as usuall_y happens, the load consists mainly
of mud or sand, a stream of water from a

hose is turned upon it, and it is thoronghh-
washed down. A nest of three or four small

circular sieves, each having a different mesh,
is generally emplo^'ed for washing the contents
of the dredges.

To describe the various appliances ofresearch
belonging to the outfit of the Albatross would
carry us beyond the proper limits of this article :

suffice it to sajr, that everj- method of obtain-

ing results known to the fishermen and marine
zoologist will be tried. The scientific appara-
tus is mainly such as has alreadj' been thor-

oughly tested by American expeditions, and
much of it has been described in published
reports. There are many additional features,

however, which have been lately added. The
fisherman's outfit is complete, and comprises
all kinds of seines and gill-nets, line-trawls,

and hooks and line. The principal appliances
for deep-sea research will be the dredges and
beam-trawls, both in their original and modi-
fied forms ; and, in connection with the latter,

two large towing-nets will alwaj's be used.

The}' are fastened, one at either side of the
trawl, in the shape of wings, which name they
now bear in the dredger's vocabular}^. They
were introduced as an experiment two years
ago bj' the fish-eoramission ; and, proving an
invaluable adjunct to the trawl, thej' soon be-

came a permanent fixture. The simple open
towing-nets are to skim the surface of the

sea at all times, when the speed of the vessel

will permit ; and occasional trials will be made
with the Sigsbee trap for ascertaining the

aniountof animal life within any prescribed area
below the surface.

The chemical department has not yet been
eompletelj^ furnished, but all the more impor-
tant apparatus for making the principal tests,

and glassware for saving water-samples, have
been supplied. The photographic section has,

however, been placed in perfect running-order,

and affords the means of illustrating all sorts

of objects, whether large or microscopic. It

also contains improved appliances for register-

ing the intensity of light at different depths.

Among the small boats with which the Al-
batross is liberally provided are two steam
launches of the Herreschoff pattern for use in

setting and hauling nets, and in spearing por-

poises and large fish which cannot be reached
from the hisrh deck of the steamer.

From the above brief account, it may be
riglitly assumed that this new addition to our
coast-marine is the most perfect floating work-
shop and laboratory- for scientific purposes ever

constructed. Its first cruise, during which it en-

countered severe winds, gave proof of its supe-

rior sailing qualities ; and, judging of its outfit

from past experiences, we are justified in pre-

dicting for it a long life of usefulness to science

and the fishing interests. Richard Rathbun.

SUN-SPOT OBSERVATIONS.

The U. S. signal-service has published month
by month since June, 1877, observations of

sun-spots, made bj- Prof. D. P. Todd (now
of Amherst college) with a telescope less than
three inches aperture.

As a maximum of solar spottedness seems to

have passed, it has been thought wise to collate

these observations in the accompanying table,

and present them for comparison and study.

In this table the Roman figiues are the actual

observed values, and interpolated values in

Italic type are added for the sake of complete-

ness.

The observations for August, 1878, were
made by the Signal-service at Fort Whipple,
Va. The mean monthly results combine both

actual and interpolated values, and show that

the last minimum epoch was at 1878.9, and the

last maximum was at 1882.4.'

Professor Fritz of Zurich gives the follow-

ing table of maxima and minima of sun-spots

for the present centur}- to 1878. These agree

in the main with the results of other researches.

Epochs of maximum and minimum sun-spots

of the nineteenth century.

Maximum.
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Plotting the monthly numbers, it will be seen

that there are plain indications that the niaxi-

niiim has passed, though it is thought by some
that it is still to come. H. A. II.

FIFTEENTH ANNUAL CONVENTION OF
THE AMERICAN SOCIETY OF CIVIL
ENGINEEliS.—l.

TnK members of the society began to

assemble in Chicago as earl}- as Thursday,
June 14, to visit the exposition of railway ap-

pliances, and to lake part in the excursions

planned for their benefit by the Engineers' cluli

of the north-west.

B3' Jlonday morning, June IS, the number
of those intending to take the special train for

St. Paul, generously tendered by the officers

of the Chicago, Milwaukee, and St. Paul rail-

waj', had swelled to three hundred. The train

of eight cars, well tilled, left Chicago at 7.30

A.M.. arriving at St. Paul at 10 p.m. But few

stops were made on the way, the princii)al one
being at the crossing of the Wisconsin River,

for the object of inspecting the railway bridge.

and taking a better view of the fine scenery at

that point. Quite an accession to the part}-

came on board at ^lilwaukee.

Upon reaching .St. Paul, an engine of the

St. Paul, Jlinueapolis, and Manitoba railroad

was attaelied ; and the train was drawn over

that line, through Minneapolis, to Lake Miu-
netonka, — a beautiful sheet of water some
thirty miles long, where, at Hotel Lafayette,

thirty-three miles from St. Paul, the members
of the society and their invited guests were to

be quartered during the convention.

The two cities of Minneapolis and St. Paul,

only a few miles apart, and each containing

over eighty thousand inhabitants, were rivals

for the opportunity of entertaining the society
;

and to prevent any ill-feeling, as well as to

avoid crowding any of the city hotels, already

taxed to accommodate their own patrons, this

summer hotel, just opened for the season, only

built one year, newly enlarged and furnished,

and C'lpable of providing for the comfort of

five hundred or six hundred guests, was chosen
for headquarters. With the exception that

some valuable time was lost in going to and
returning from the place of holding the daily

sessions, this selection is to be commended ;

for the location was extremely' pheasant, and
the air fresh and cool. Those who did not

desire to go to the meetings each day coukl find

rest and enjoyment at this agreeable summer
resort. A special train was at the service of

the convention each day throughout the entire

week. A large accession to the number of
members present was made as the week pro-
gressed, so that the attendance was larger than
at any previous convention.
On Tuesday morning tiie engineers took the

special train lor St. Paul, and thence went to

the state capitol, where the lirst meeting was
called to Older in Representatives' liall. After
formal announcements of programme and ar-

rangements, the usual addresses of welcome
were made.
The first paper read was by the Kate Major

F. U. Faniuhar, U.S. eng.. on the building of
the dike for the preservation of the Falls of St.

Anthony.
The falls, which furnish the water-power for

the mills of Minneapolis, were first described.
A stratum of upper niagnesian limestone, eleven
feet thick at the lower edge, is underlaid by an
extremely soft sandrock, which is rapidly worn
away ; and the limestone is thus undermined
and broken olf. The recession of the falls was
rapid ; and, as the limestone outcrops with a
thin edge twelve hundred feet above the pres-
ent brink of the falls, their final reduction to
rapids would occur, if not prevented. Citi-

zens dug a tunnel for a tail-race in the sand-
rock, and the rivpr broke in at the upper end.
The immediate destruction of the falls was
imminent ; and attempts to check the rush of
water, which rapidly enlarged the tunnel and
repeatedly broke througii in ditlerent places,

proved ineffectual. The citizens, after building

eotfeidams at various weak points, discouraged
by failures at times of high water, obtiained an
appropriation from the U. S. government, on
the ground that the wearing-away of the falls

would injure navigation above. A plan was
finally proposed by Major Farquliar, of exca-
vating a tunnel across the entire river, through
the sandrock, from the limestone overhead to

the sound rock below, some forty feet, and
filling it solidly with concrete. This work was
carried out under his direction, and was full}-

explained in the paper, and illustrated by
drawings. The dike is eighteen hundred and
seventy-five feet long, and has successfully shut
otf the water which worked its way through
the soft sandstone. The detailed statement
and cost can be found in the Report of chief

of engineeis. U.S.A , for 1.S71). The action

of the water has been injudiciously concen-
trated upon a limited S|)ace of some three

hundred feet by the erection of wiug-dains by
the mill-owners.

In the discussion on this paper at the time
of its reading, and in remarks made the next
morning by the engineer officer now in charge
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of the falls, the other works of preservation

— the timber apron, the rolling dams above,

and the crib which had been placed below,

the falls — were described and commented
upon.

Dr. C. E. Emerj- read a short paper, and

submitted a table, showing the cost of steam

engines and boilers complete, and the cost of

operating the same for three hundred and nine

days in the .year, including repairs and renew-

als, and giving, upon the data assumed, the

total cost per horse-power maintained continu-

ously. He pointed out why small engines

were comparatively more expensive to main-

tain than were large ones. The discussion of

this paper was postponed until the next day.

The convention re-assembled at the state

capitol on Wednesdaj' morning. The discus-

sion of Messrs. Farquhar and Emery's papers

was first in order. The question was asked

whether the amount expended in the preserva-

tion of St. Anthony's Falls would not have

sufficed to establish and maintain an equivalent

plant of steam-engines. Dr. Emery thought

not.

Prof. T. Eggleston followed with a paper on
' An accident to steam-pipes arising from the

use of blast-furnace wool.' He attributed a

corrosion and subsequent explosion of steam-

pipes at Columbia college to the setting-free

of sulphur from the wool by the action of ex-

tremelj' diluted solutions of organic acids and

the rapid corrosion of the pipe by the sulphu-

ric acid, sustaining his position by reports of

anal3"ses and tests.

He was strongl}- opposed hj Dr. Emery,
who claimed that the corrosion was due to

leakage and moisture, with alternate wetting

and drying of the pipes, and that blast-fur-

nace wool was entirely innocuous.

Mr. John Lawler of Prairie du Chien de-

scribed the construction of the two pontoon

draws in the railwa3'-bridge across the Missis-

sippi at that place. Each pontoon is four

hundred and eight feet long, six feet deep,

thirty-six feet wide on bottom, and fort3--one

feet wide on top. The interior details, the

regulation of height of track, the means for

fastening and for manoeuvring the draws, were
described at length ; and the cost was stated

as one-sixth of the estimated cost of the usual

iron swing-bridge. The bridge was built in

1874, and has been in continued use ever

since. This bridge was seen from the train on
the trip from Chicago.

The last paper at this session, by G. Lin-

denthal of Pittsburgh, Penn., was upon the

rebuilding of the Monons;ahela bridge at that

place, from his design and under iiis direc-

tion. The first poi'tion of his i)aper entered

minutely into details of the new structure, and
was illustrated by tracings. The latter por-

tion was occupied with a discussion of tlie old

suspension-bridge, built in 1846 by John A.
Eoebling, the condition of the same before

removal, the tests of the material removed,
and the effect of the excessive overloading to

which it had been exposed for years b3' the

increasing and heav3' traffic over the bridge.

After a brief discussion, the convention then
adjourned ; a portion of the members repairing

at once to Lake INIiunetonka, and the remain-

der going to Minneapolis, where visits were

made to the Washburn flouring-mill and to

the bridges.
(To be continued.)

KINETfC CnNSIDEtiATIONS AS TO
THE NATURE OF THE ATOMIC MO-
TIONS WHICH PROBABLY ORIGINATE
RADIATIONS.^— I.

The assumption that the mean kinetic

energ3- of translation of the molecules of a gas

is the measure of its temperature is one whose
beautiful agreement with experiment has led

to its acceptance as a necessarv part of the

kinetic theor3' of gases, and it has often led to

the thoughtless conclusion that this translator3'

motion is also the mechanical source of the

disturbances in the ether which oi'iginate radi-

ations. But there are man3- difficulties in the

way of accepting this view. One of the first,

and perhaps the least, is the difficulty of con--

ceiving how such a motion of translation, which

is essentially longitudinal, can originate a lat-

eral vibration, such as light and radiant heat

must be.

A greater difficulty appears to be found in

the extremeh' moderate mean velocit3- of trans-

lation which the molecules of a gas are found

to have. Molecular velocities, which are of

the same order of magnitude as that of sound
or of a rifle-ball, seem hardly fitted to cause the

necessar3' compressions or disturbances in a

medium in which the rate of proi)agation is so

immense ; or, to state it in another way, if

molecules, in describing their paths, originate

radiations, then the motion of a rifle-ball ought

also to do so, or, indeed, an3- much more mod-
erate motion, such as that of a vehicle or

animal.

A still further difficulty is, that there is

another part of the kinetic theory which ap-

pears to be so related to this that both cannot

1 Piesented in abstract to the Section of cliemistry anJ phys-
ics of the Ohio mechanics' institute, April 26, 18S3.
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be rigorouslj' true at the same time, as appears

from the following considerations. The most
l)robablc distribution of the component molec-

ular velocities of a gas in equilibrium is the

same as that of errors of observation. This

distribution is l)rought about by fortuitous

molecular encounters, and its permanence is

insured by reason of them. But in case the

l)rogressive motion of a molecule gives rise to

radiations, those molecules whose velocities

are the greater arc the hotter, and consequent-

l}- radiate more heat to other molecules than

they receive from them. They therefore lose

part of their progressive energy before the next

encounter. The whole effect would be to

retard the motion of those molecules whose
kinetic energy is greater than the mean, and
accelerate those whose kinetic energy is less.

This would cause a constant interference with

the distribution of velocities according to the

law of probabilities; and the interference would,

so far as we are at present able to form an esti-

mate of its amount, be sufficient to cause the

kinetic energy of each molecule to approach
indefinitely near its mean value during the

time in which it describes a very small fraction

of the mean path between two successive

molecular encounters. If this is the case, the

kinetic energy of any molecule does not differ

for any appreciable time from its mean value,

and is in effect the same during the whole

path, so that there is no such distribution of

velocities as has been assumed. In case the

interference with the assumed law is not so

complete as this, it must apparently exert an

important influence upon the distribution of

velocities, especially in the ease of rarifled

gases, in which the encounters are compara-
tively infretiuent.

Again : if the progressive motion ofthe mole-

cules can originate radiations consisting of

transverse vibrations, it would appear highly

imi)rol)able that their rotary motion should not

also do the same. But, as has been sliown in

a former paper,' the kinetic energy of transla-

tion differs from that of rotation for imperfect

gases ; and the temperature cannot be simply

proportional to the mean rotary energy, though

it might possibly be proportional to the sum of

the rotary and translatory energies combined.

But aside from these difficulties, which may
serve to show the intrinsic improl)ability of the

supposition that the progressive motion of the

molecules originates radiations, we seem to

reach pretty decisive evidence against the sup-

position, when we consider the specific heats

' An elti'inlon of the theorem of Ihe virlal, etc.— (5c. proc.

Ohiomech. in$t., March, l!i83.) See also SciENCii, I. 66.

of solid bodies, or when we consider the nature

of the radiation itself as revealed b}' the spec-

troscope.

The experimental law of Dulong and Petit,

and the analogous results of Neumann,' show
that in solid bodies we must consider the tem-
perature to be measured more nearly by the

energ\- of the atom than by that of the mole-

cule. Now, it is hardly supposable that the

translatory motion of a gaseous molecule fshould

originate radiations, while that of a solid should

not. We shall not, at this stage of the dis-

cussion, consider the spectroscopic evidence as

to the nature of the motions which originate

radiations, further than to notice that the char-

acteristic spectra of gases appear wholly inex-

plicable, on the supposition that the}- are

originated b}- translatory motions, with veloci-

ties distributed according to the law of proba-

l)ilities, or with velocities reduced b^- radiation

to au approximate equalitj-, as it has been
shown the}- might be ; for even the simplest

gases have spectra consisting of at least several

lines.

If these reasons compel us to distrust the

supposition that radiations originate in the

progressive or rotary motions of the molecules,

does the supposition that radiations originate

in the vibrators motion, with respect to each

other, of the atoms in the molecule, afford a

better explanation of the facts? Such a mo-
tion, analogous to the clastic vibrations of a

bell or other sonorous bod}', might very readily,

perhaps, be shown, in case of a complex mole-

cule, to have such a relation to the molecular

encounters, and thus to the mean kinetic

energy of translation, that its energy would
be directly proportional to it for each given

gas. In case this were established, such vibra-

tions, considered as the physical cause of radia-

tions, would explain the phenomena of gases

as well as the supposition that they are due to

the progressive kinetic energ}' ; and they might

possibly be shown to explaiu those of solids

also.

But there is at least one difficulty, in the waj'

of accepting this supposition, which seems in-

superable in the case of monatomic molecides ;

for, if radiations could only originate in the

vibrations of atoms with respect to each other

within the molecule, monatomic molecules

could not radiate heat at all. and could not

have a temperature. That this shouUl be true

is not only inconceivable, but contrary to the

known fact that monatomic mercury gas has

a perfectl}' ascertainable temperature : hence

Exf'erimental-i>hynikt
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the motions which originate radiations are not

confinecl to such vibrations of atoms, even if it

be possible that such vibrations do originate

radiations. And this consideration leads us to

what appears to be the truth of the matter,

which is, that the atoms themselves are in a

state of internal vibration. As will be seen

subsequent!}', this internal vibration is, no

doubt, accomplished under the action of internal

forces, which permit extremely small deforma-

tions onl}- of the atom b}' anj- external forces

which can be brought to bear upon it ; i.e., the

modulus of elasticitj- of an atom is very large

indeed, and verj- large, no doubt, when com-
pared with that of the molecule. Indeed, if

such vibrations exist within the atom itself, it

is not difficult to prove that the force which
binds the parts of an atom together (and con-

sequently its modulus of elasticity) is much
greater than the chemical force binding the

atoms together into a single molecule ; for it

has been shown, in my paper upon the internal

molecular energy of atomic vibration, that the

amount of energy which can be imparted to a

s.ystem like this is iuverselj- as the modulus of

elasticitj-. But chemical atoms are bodies

which we are now supposing to be in internal

vibration, but to which it has been found im-

possible to communicate energy in amount suf-

ficient to cause them to fly to pieces. Since

atoms do not become decomposed, while mole-

cules do under various circumstances, it must
be that their modulus of elasticitj^ is much
larger than that of molecules.

This view accords with that of Lockyer,^

who has endeavored to explain the coincidence

of lines in the spectra of different elements,

and the relation of temperature to spectra, by
the supposition that the so-called chemical ele-

ments are merely molecules which have never

yet been decomposed hy chemists. It must
be admitted that the experimental evidence he
adduces is of a verj- cogent character : and it

seems to me that the demonstration by which
I have shown that the mean energj- of such a

vibration would be extremelj* small explains

how such a vibration can exist without de-

composing the more complex atoms even at

the highest artificial temperatures, though
Lockj-er has reason to think that thej' are

decomposed in the hotter stars, where only the

spectra of the elements of low atomic weight
are to be found.

Were it true that everj* degree of freedom
must have the same kinetic energy, we could

I Discussion of the worliing hypothesis, that the so-called
(chemical) elements are compound bodies (Natui'e^ Jan. 2 and
Jan. 9, 1879). Necessity for a new departure in spectrum analy-
sis {Nature, Nov. 6, 1879).

not admit the possibility of such a vibration;

for not only would such large amounts of
energj' be required by the degrees of freedom
which seem certainly to exist between the

atoms of complex molecules as to entirely con-

tradict experimental values of the specific

heat, but the supposition of additional de-

grees of freedom within each atom would
require an amount of energy, on the whole,

manj' times the actual specific heat of such
bodies. But when the amount of energj^ re-

quired bj' such degrees of freedom is nearlj' a
vanishing qu.antity, as I have shown, there is

nothing to prevent us from assuming that to

be the truth which spectroscopic evidence

makes most probable.

AVe maj' notice, in passing, that the principle

upon which this paper rests, that vibrations of

this character can exist without absorbing an
appreciable amount of kinetic energy, enables

us to explain at the same time the extremely
moderate rate at which exchanges of heat take
place between bodies bj- radiation. They be-

come onljf very slowlj^ of the same tempera-

ture, which fact needs explanation in view of

the extremely rapid propagation of radiations

themselves. Now, according to our supposi-

tion, during a molecular encounter the mole-

cules are roughlj* shaken, and there is a deter-

minate distribution of energj- to be found among
the atoms, at its conclusion, in the form of in-

ternal atomic vibration, which distribution is

due to the circumstances of the encounter.

Those atoms which by chance have more energy
than others radiate more rapidly ; and since the
velocity of radiation is so great, and the

atomic distance so small, we maj- assume
that the several atoms acquire almost instan-

taneously an energy of internal vibration

sensibly equal to the mean, so that in a gas
this is their condition during almost the entire

free path of a molecule. In case the gas is

becoming cooler by radiation to surrounding
bodies, the atoms which radiate to these bodies

lose more of their vibratory energy than they

otherwise would, and thus have less mean
energy of internal vibration than they should

have under the law of distribution which de-

termines what fraction this energy shall be
of the mean kinetic energy of the molecules.

At the next encounter, the atoms receive their

proper share of the mean kinetic energy,

which, being partially lost by radiation, is again

supplied ; and so on. And because this trans-

formation into internal atomic vibration must
take place before it can be radiated, and be-

cause at the same time the energy of this

vibration is but an unappreciable fraction of
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the total kinetic energy, the process of ex-
change by radiation is, on the whole, slow.

Were, however, the translatory motion the

direct cause of radiation, the exchanges be-

tween diathermous bodies must apparently be
nearly instantaneous.

( To be continued.)

OYSTER-CULTURE IN HOLLAND.

The first ot a series of papers on the European
oyster and oyster industry of the Eastern Schelde

'

has just been published by Mr. P. P. C. Iloek, secre-

tary of the commission of the zoological station of
the zoological society of Holland. It is to be fol-

lowed by a series of papei-s gotten up in similar style

by eminent specialists: 1°. On the embryology of the
European oyster; 2°. On its food, parasites, and com-
mensals; 3°. A review of the fauna of the Eastern
Schelde; 4°. A report on the physical conditions pre-

sented by the Eastern Schelde; '>°. A report on ex-
periments made to determine the conditions under
which the fixation of the larval oyster occurs.

In this report the author devotes a short chapter
to a discussion of the classical allusions to the animal,
from the Homeric period to the liuie of Oppian. Then
comes a chapter on the references to the oyster found
in Conrad Gesner's Uintoria animaliMm, lib. iv.,

edition of KiiiO; followed by an exhaustive bibliog-

raphy of ninety pages, in which the works of up-
wards of two hundred aiul seventy-five authors are

mentioned, covering the period from 1GS5 to 1883, or

nearly two hundred years.

Then follows a paper on the organs of generation
of the oyster, by Mr. Hoek, accompanied by an
excellent series of lithographic plates representing
microscopic transverse sections of the European
oyster. The text of this is in Dutch and French on
alternate pages. A chapter is devoted to a historical

re.iwmc of our knowledge of the anatomy of the gen-
erative organs, and is succeeded by an account of the

author's iuwjstigations.

A second part is devoted to the physiology of re-

production, and is preceded by an historical sketch of

this part of the subject, fio«n the time of Leeuen-
hodv to the present. The author gives a summary
of his results, both anatomical and physiological, a.s

follows: the genital gland is not a compact organ:

it lies on the surface of the body of the animal under
a thin layerof connective tissue (mantle), below which
branched ducts spread out over the reproductive

organ, connected on the innerside with the reproduc-

tive follicles, Which have a generally vertical direction

to the surface of the visceral mass, and which anas-

tomiise with each other. The generative products

develop on the walls of the follicles, the ova and
spermatozoa being formed side by side. The author

* Vernlag omtrent onderzoekingen op de oetlgr en de oenter-

culluur betrrkklng hebbende. .[/letiering i. (Willi title In

Fr«icb : liapport 9ur tfs rec/iercfie» concerntint Vhttitre et

I'ottriicultare. Liuraiton i.) Lcldcn, E. J. Brill, 1883. 253

p., 5 lUbogmpbic platea. 8".

inclines Co the belief that the generative products are

developed from the ectoderm. The ova are devel-

oped from single epithelial cells adherent to the wall

of the parent follicle, while the mother-cells of the

characteristic masses ot spermatozoa are only por-

tions of such cells. The organ of Bojanus does not

have a compact structure as in other lamellibranchs,

but is com|)osed of a mass of ducts and blind sacs,

which forms a thin flat plate of considerable extent.

Contrary to what may be noted of the reproductive

glands, the organ of Bojanus extends somewhat into

the mantle. The ducts and cavities of the organ of

Bojanus pour their contents into a longitudinal cav-

ity, — the urinary chamber, — the walls of which are

also excretory in function, and open outwardly by
way of a short urinary canal. The external orifice

of the renal organ opens into the same cleft as the

genital duct, a little behind the latter, but they do
not actually join. These genito-uiinary sinuses lie

below the adductor on either side of the ventral pro-

cess of the body-mass. A reno-pericardiac canal
connects the urinary chamber with the pericardiac

cavity. It is probable that the auricles of the heart

also exercise an excretory function.

An oyster which has fry in the branchiae is the
parent of the same. At the moment of emission
from the ovaries, not only have the ova been ferti-

lized, but they have also passed through the first

stages of segmentation. The sperm necessary for

fecundation does not come from the same parent.

The water which flows over other oysters in the vi-

cinity charged with sperm, which they have set free,

is carried into the mantle-cavity of egg-bearing in-

dividuals, and into their genital ducts and their

branches. The oysters of the Eastern Schelde are

two years old before they have brood ; they are most
prolific at the age of four or five years. There are

more sperm-bearing oysters in the Eastern Schelde
than egg-bearing ones. All of the mature eggs are

laid at once; the production of sperm is probably
continued for a longer time. In every instance that

was investigated, the production and emission of ova
is followed by a period during which no sperm is pro-

duced. A large proportion of the spat fouml fi.Ked

on the banks in the Eastern Schelde was probably

not derived from the oysters inhabiting the culti-

vated beds. Culture appears to act injuriously upon
the reproductive powers of the animal. In old oys-

ters the liver is much more developed than in younger
ones. This greater development of the liver is de-

pendent upon the less marked development of the

reproductive organs. J. A. Kyder.

GALTON'S HUMAN FACULTY.

Inquiries into human /aculli/ ami itn development.

By FitAXCis Galtox. F.R.S. New York, Mac-
7m7/«n, 1883 12 -|- 380 p., 6 pi. 8°.

Mr. G.vlton's researches have for a good
while attracted the attention of Kiiglish and
American students of psychology and anthro-

polog}-. As the^' are here brought together,
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the pvactical purpose of their author is im-

pressed upon us more clearly than ever. Mr.
Galton means to introduce to our notice new
aspects of the study of human character. He
wishes to make this stud}' more exact and sci-

entific by founding it upon detailed investiga-

tions of facts previousl}' neglected ; and he

proposes to offer the results as useful for a

future science or art of eugenics, which shall

teach the human race how to breed so that its

best stock shall be preserved and improved, and
its worst stock gradually eliminated. This

seeminglj' Utopian end is to be graduallj' ap-

proached bj- the formation of a public senti-

ment that shall encourage a new sort of family'

pride and exclusiveness ; namely, when eu-

genic science has taught us what are the most
useful human qualities, what their accompanj'-

ing marks, what qualities are best transmitted

to posteritj', and what are the conditions that

favor such transmission, then people otherwise

not known to fame will be able, by a proper

studj- of their family histor}*, to discover their

inherited wealth of valuable qualities, and their

resulting eugenic rank ; and such persons will

be respected bj' an enlightened pubhc accord-

ing to their rank. People who rank high in

the eugenic scale will be unwilling to contam-
inate their stock by unions with persons much
lower in the scale, and their feelings in this

matter will be appreciated. Thus marriages
will become less blind, and civilization will

progress faster.

That Mr. Galton's researches will be of

much immediate use to young people about to

marrj', no truthful reviewer can promise ; but

to the psychologist, at least, thej'' are in their

present condition both attractive and useful

;

and, for the rest, it is much for Mr. Galton
merel}^ to have suggested, more definitely' than
Plato was able to do, that there ought to be,

and some day maj* be, a real art of eugenics,

which may be of practical importance for man-
kind. Just 3"et, neither Mr. Galton nor anj'

one else can hope to do much more than to

insist that the best parents ma}' be expected
to produce the best children ; but there are

manj' ways of insisting. Mr. Galton's most
important contribution to this practical aspect

of the subject lies in the facts that he has col-

lected to give new importance to the matter
b}" proving the vast predominance in ordinarj'

cases of the influences of nature over those of
nurture. Nature means for Mr. Galton the
sum of all the inherited qualities of the indi-

vidual, while nurture stands for the educating
influences of the environment. In case of
twins, Mr. Galton collects facts to show that

in one strong!}' marked class of such ))ersons

the resemblance between the twins is A'ery

strong from the outset, and then often extends

through life to the smallest possible matters of

physical and mental condition, even when the

twins live far apart. But in other cases, which
form a second equally marked class, the twins,

contrasting somewhat strongly from the outset,

never are brought nearer to likeness, notwith-

standing all the similarity of the circumstances

of their nurture and training. Thus, when the

physiological conditions of their origin give

them like nature, difference of nurture does

not prevent very striking similarity throughout
life ; while, where the conditions of origin favor

unlikeness, likeness of nurture goes but a little

way to overcome the contrast. A similar result

is indicated, according to Mr. Galton, by our

experience with races of animals, some of

which seem by nature disposed to domestica-

tion, while the stubborn nature of others resists

the advantages of any nurture, so that they

remain wild, however much we may try to

tame them. From whatever side, then, the

matter is viewed, nature seems superior in

its persistence to the forces of nurture that

opposed this persistence ; and, if we want
human stock to grow better through volun-

tary effort, we must undertake to study and
improve pre-natal and ancestral influences yet

more than we try to better the influences of

education.

This, then, is Mr. Galton's most significant

practical result. His researches upon various

problems of the science of character, that have
not yet been long enough studied to have much
immediate practical significance, cannot easily

be summed up in one short notice. The psy-

chologist is most interested in his researches on
mental imagery and on association of ideas.

Mr. Galton is of the opinion that introspec-

tion can be made a more exact science than
psychologists have previously found it. And
so, indeed, it can be, no doubt, at least when it

is limited to the lowest orders of mental facts.

Here introspection is greatly aided by plain

and simple questions. Ask a man to tell you all

he can about what now goes on in his mind, and
he will answer as wildly as you could wish

;

but ask him to call up in mind the picture of

his hat or of his house, or to tell you whether in

some concrete instance he can vividl}' remem-
ber musical harmony as distinct from melody,
and most honest men can then answer intelli-

gibly and usefully. It is Mr. Galton's ser-

vice to have shown how much can be done by
thus systematizing and simplifying the method
of introspection, so that people who are
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not psychologists niaj- be able to furnish to

the psychologist important and trustworthy

data.

We do not remember that our author is quite

plain in defining one of the safeguards needed
to make this metliod useful. He says, in de-

scribing his researches into mental imagery

(p. 87), "The conforinilv of replies from so

many different sources, which was clear from
the first, the fact of their apparent trust-

worthiness being on the wiiole much increased

by cross-examination, and the evident effort

made to give accurate answers, have convinced

me that it is a much easier matter than I had
anticipated, to obtain frustwortliy replies to

psychological questions. Many persons, es-

pecially women and intelligent children, take

pleasure in introspection, and strive their very

best to explain their mental processes. I

think that a delight in self-dissection must be
a very strong ingredient in the pleasure that

many are said to take in confessing themselves

to parish priests." But tliere is an obvious

moral from all this. The method, with its ques-

tions and cross-questions, with its interested

subjects and their pleasure in confessing them-
selves, is indeed fruitful ; but the outcome
must be controlled by tlie maxim that the sub-

ject's statements, when he is not himself an
expert, must be trusted implicitly only when
they are out of relation to an}' preconceived

theory of his own about his minil, and equally

out of relation to any popular prejudice or

superstition that could influence him. Gener-
ally Mr. Galton seems to follow this maxim
without explicitly recognizing it. The sim-

plicity of his questions is itself a security. If

you ask about one's mental picture of his

breakfast-table or of his hat, you can be tol-

erably sure that he has no prejudices or su-

perstitions that will affect his answer. But
it is another thing, in case one is inquiring

about the 'visions of sane persons,' and men-
tions some great man, sa^- Napoleon, who
is declared by some one to have had visions

of his ' star,' and to have boasted thereof.

Here such evidence as can I)e got would be

worthless, even if the great man in (jues-

tion were not a notorious liar. For super-

stition, once for all, attributes stars to great

men ; and, when a stor\' exactly corresponds

to a known and wide-spread superstition, we
may usually disregard the story save for

the purposes of folk-lore. Yet, on p. I'li,

Mr. Galton makes a story of this sort the

basis of reflections that of course may pos-

sibly' be true ; so that his caution is not quite

perfect.

In fact, we should be disposed to apply the

maxim just stated yet more carefully ; namclj',

if the subject shows an uncommon visualizing

power, he is both instructive and dangerous,
and ought to be treated very tenderly. He can
furnish many facts, but his replies are by so

much the more apt to be influenced b\- some
theory of his own. Accustomed all his life to

his vivid imtigery ; very possibl^y a member of
a famil}' several of whom are uncommonly
gifted in this respect; accustomed, therefore,

to notice and talk about his power, and per-

haps to boast of it, — he may have formed
alread}- some vain-glorious idea of what he can
do or ought to do; and, when you set him at

the task of talking about himself, you must be
careful how you accept all that it may occur
to him to say. A brief experience with one
such subject as we have just described has
convinced us that serious danger would arise

from applying Mr. Gallon's method to him
without great care. And if w^e intended to

publish any of his experiences, we should con-

fine him strictly to commonplaces, should not

publish his stories of what he used to see

when a child, and should not introduce any
thing that he connected witii ' elevated spir-

itual experiences,' or with an^- other artistic

excellence of which he seemed to feel proud.

We fear that some of Mr. Galton's subjects

needed more such watching. In fine, though
Mr. Galton's researches on mental imager}',

since their first publication in the form of

memoirs, have greatly helped intros|)eetive

psychology, no one, doubtless, would fear or

deplore more than himself any misuse of them
that should tend once again towards the myth-
ological. Our suggestion is intended to help

to ward off such a sad result, which, for the

followers whom Mr. Galton is certain to have,

might not be ver}' far off. What might not

our author have to mourn over, if ' psychologi-

cal associations ' were to become fashionable

in country towns, and were to produce acres

of manuscript or printed proceedings contain-

ing elevated spiritual visualizing experiences

by old maids and semi-spiritualistic reform-

ers? Yet, in these days of popular science and
associations, who knows what Mr. Galton's

pleasing wa}' of speech might not produce, if

he does not add to every new chapter of facts

a note strenuously insisting that the exact and
cautious methods that are commonplaces for

him should be studie<l and followed by every

ambitious one that would do likewise, however
simple the subject-matter investigated may
seem to be?

Mr. Galton can claim especial credit for his
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investigations into visxialized number-forms.

Here the nature of the facts is the best guar-

anty of their general accuracj'. The.y have

generalh' been unknown, save to the subjects ;

thej' are not things of -whicli people are apt

to boast ; their psychological significance is far

greater than their popular interest ; they have

nothing of the elevated or of the spiritual about

them ; the research is quite new. All this

secures the substantial correctness of the re-

sults, though, plainl}', further accurate research

will become harder when Mr. Galton's facts

become more popularh" known.
f: One general result that Mr. Galton seems to

have established is, that growth in the power
of abstract thought is opposed to the free de-

velopment of the visualizing faculty. Scien-

tific men have, as a rule, less vivid imagery
than persons of less abstract habits of mind.

Adults visualize less clearlj- than children.

But this loss of visualizing power does not

signifj', he tells us, loss of clear memorj' of

details. " Men who declare themselves en-

tirely deficient in the power of seeing mental

pictures can, nevertheless, give lifelike de-

scriptions of what thej' have seen." Again:
" it is a mistake to suppose that sharp sight is

accompanied by clear visual memory." Yet
more: "the visualizing and the identifying

powers are bj' no means necessarily com-
bined." Thus our author tells us that one

distinguished subject is good at recognizing

faces, but cannot visualize them at all. All

these facts, and many others, seem to us to

point to a result that Mr. Galton sometimes
approaches, but does not distinctly- formulate.

On the contrarj', in one place he saj's some-
thing directly opposed to it.

'
' A visual im-

age," he says (p. 113), "is the most perfect

form of merftal representation, wherever the

shape, position, and relations of objects in

space are concerned." And he thinks that

mere laziness is responsible for the common
starvation of this facult}- ; but, if this were so,

it is hard to see how a health}' mental organ-

ism should, in the course of its normal develop-

ment, generally tend to outgrow the visualizing

facult}'. ' The most perfect form of mental
representation ' for any purpose will not be the

one that we should, as evolutionists, expect to

find growing naturally less as the mind de-

votes itself more to that purpose
;

yet who
are more concerned with the exact relations of
things in space than workers in the details of

descriptive natural science? And thej', we are

told, are apt to lack the facultj' in question.

The statement just quoted seems, then, to lack

probabilit\-, and to be against the main result

to wliich, as we have said, all these researches

seem to lead.

This result, we think, is that the clearest

memorj-, in the long-run, tends to be the

memorj' of acts, and not of the content of a

sensation apart from its immediate relation

to an action. This seems reasonable from
the point of view of evolution. The life of

an animal consists in doing what seems best

under the circumstances ; and the seeming is

determined bj- instinct or individual experi-

ence, coupled with immediate sensation. All,

then, that sensations mean for the animal, is

summed up in saying that the sensation is

useful as the sign of the need of a certain kind

of action. The association of a given kind of
. sensation with a given kind of action results

from individual or ancestral experience ; but,

in forming this association, not the whole of an
experience need be remembered, but onlj- so

much as shall serve as a sign of a given sort

of action. The mouse, even if it fled from the

cat, not bj- instinct, but voluntarily, would still

not need to visualize cats, but onl}- to remem-
ber so much of the sensations aroused by a cat's

presence as should suffice to arouse the right

action.

On the other hand, if a given action is to

be not automatic, but voluntary, the action

must be conceivable clearly and in detail. If

this is so, it will follow that the memory 'for

ideas connected with muscular sensations, and
so for actions, both bodily and intellectual,

would not merely be capable of substitution

for visualized images, but would normally tend

to be so substituted. In fact, if a visualized

image were the ' most perfect form of mental
representation ' for space relations, then geo-

metrical reflection and deflnition would be a

useless amusement in all cases of small ob-

jects. The other facts noted above, such as

the relative power to identify without being able

to visualize, seem to us capable of explana-

tion in a similar fashion, by the relative prepon-

derance of the memory for actions, and conse-

quently of relations (which we know by virtue

of our own bodil}- and mental actions) , over the

memorj' of the contents of bare sensation.

But we have said nothing of Mr. Galton's

composite photographs, of his researches on
association, or of the many other topics that

render his book not onlj- very amusing, bat
especiallj' instructive, as showing how what in

the hands of another man would be mere dilet-

tanteisra becomes in the hands of the master a

A'ery valuable series of contributions to science.

And with these suggestions we must leave a

very pleasant topic.
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STOWELVS MICROSCOPICAL DIAG-
NOSIS.

Microscopical diagnosis. By Charles H. Stow-
KLL, M D., and Louisa Reed Stowkll, M.S.
Detroit, O. S. Davis, 1883. 8+ 93+ 118+ 35 p.,

10 pi. 8°.

The title of this book led ns to expect :i

work specially referring to the applications of

the luicroscope in inetlieal practice, and we
felt that a good hook of that scope would l>e

welcome and valuable. As in the oi>cning

sentence of the preface Professor Stowell says

it has been his good fortune to be so situated,

during tlio past few years, that his entire time

has been devoted to the study of histology

and microscopy, with special reference to tlie

microscope in its relation to the practice of

medicine, our auticii)ations seemed confirmed,

and tiie expectation added, of finding much
new and original matter. An examination of

the body of the book was disappointing, be-

cause it gave us acquaintance with contents so

miscellaneous and varied that we were re-

minded of those so-called ' happy families
'

where discordant associates live in compulsory

peace, — something quite unlike a natural and
well-proportioned assemblage.

The first eighty-two pages alone deal with

clinical microscop\', and we think not satis-

factorily ; for the treatment is hurried and
incomplete, though certainly accurate, what
there is. The best part is the few pages on

urinary deposits, with the accompanying ad-

mirable plates by Mrs. Stowell. Tlie portion

on parasites and tumors is extremely inade-

quate. The three specimens of Demodex fig-

ured, must have encountered some frightful

disaster before they were drawn. We regret,

that, instead of all this, the author did not

prepare a translation of Bizzozero's Manuale
di microscopia clinira.

The bulk of the book is made up of botani-

cal articles, by Mrs. Stowell. on starch, wheat,

and various medicinal i>lants. These an; pleas-

antly written, and the illustrations display the

authoress's skill in drawing ; but we miss in

these, as in the other parts of the volume, any

definite purpo.se, either of text-book writing

or original research. In this connection, we
are impressed by the absence of references to

scientific literature.

Part iii., by Mr. Walmsley, describes the

methods employed by him in the commercial

manufacture of microscope slides. It is ex-

tremely elementary, and the methods most

employed in scientific biology are in large part

unmeiitioned. The same subject of methods

has been far better treated by numerous pre-

vious writers.

In shori:, we are quite at a loss to discover

the raison d'itre of this pleasantly and clearly

written, as well as beautifully illustrated work.

The new and original matter which we looked

for, after reading the preface, we have not

found ; yet the facts and figures seem all to

rest upon personal observation.

To the amateur microscopist. the book maj"

well serve as a guide to certain things not else-

where so well described.

WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

MATHEMATICS.
Classification of surfaces.— In a memoir con-

taim-il ill the Abliaiull. koii. akad. wiss. zu Berliu

for 186S, M. ChrislofFel treateil of the classification

of surfaces by formulating the changes which took

place In a geodetic triangle on the surface when it

was displaced or moved along on the surface. M.

Chrlstoffel was thus led to a classification of surfaces

which divided them into four groups. The first group

contained all surfaees upon which no displacement of

a geodetic triangle could take place without altering

the triangle ; the second group contained surfaces upon

which a geodetic triangle might he. displaced without

alteration, provided its angles moved upon certain

delonnlnate curves; the third group contained sur-

fiices upon whicli the geodetic triangle miglit be dis-

placed without alter.atlon in a singly infinite number

of ways; and tlie fourlli group contained surfaces

upon which the triangle could be displaced In any

manner without alteration. In the present paper,

M. v. Mangoldt revises this classification, and shows

that the surf.ices contained in the third and fourth

groups are identical, and that they include all sur-

faces with a constant measure of curvature, and only

these. Also he shows tliat the second group con-

tains all surfaces whicli are developable upon sur-

faees of rotation which have not a constant measure

of curvature, and only these. The author further

revises a paper of Weingarten's, correcting an error

which appeared there. — ( Jcicrn. reine any. math.,

xciv. i. ) T. c. I'*
PHYSICS.

Electricity.

Aurora borealis.— Professor Lemslrom has now
given a somewhat detailed account of his apparatus

and experiments in Lapland. He and others had

years ago in that country observed a pecular luminos-

ity, which he calls 'phosphorescent,' in the form of

tiny flames ' playing about the tops of small moun-

tains.
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As long ago as 1871 an attempt was made to assist

the production of the aurora upon these hilltops; but

the results obtained were not, to scientific men in

general, entirely satisfactory. Accordingly, in 18S2,

Prof. Lemstrom prepared to repeat his experiments

upon a more extended scale.

Upon the top of Oratunturi Mountain (lat., 67° 21';

long., 27° 17'..3 east of Greenwich), about 540 meters

above sea-level, he laid out, upon insulators raised

about 2+ m. above the ground, a bare copper wire

in the form shown in the illustration, the wires

being about 1.5 m. apart. The area covered in this

Avay was about 900 square metres. The single wire

which made up this spiral was provided with numer-
ous points soldered on; and the inner end was con-

nected by an insulated line with the observing-station

at the foot of the mountain, where the circuit ran

through a galvanometer and into the earth.

ARRANGEMENT OF WIRES.

From the day the apparatus was finished, viz., Dec.

5, " there appeared almost every night a yellowish-

white luminosity around the summit of the moun-
tain, while no such luminosity was seen around
any one of the others! The flames were variable in

intensity, and in constant oscillation as those of a
liquid fire. Three times it was tested, 2J- miles off in

south-east, by a Wrede spectroscope (small size with
two prisms), and it returned a faintly continuous
spectrum from D to F, in which the auroral line

A = 5569 with soft variable intensity was observed."

The galvanometer, meanwhile, showed an extremely
variable positive current from the wire at the top of

the mountain to the earth.

An attempt was made to determine approximately
the electromotive force of this current by occasionally

Introducing into the circuit a Leclancb^ element, and
observing the change thus produced. As the insula-

tion of the line leading up the mountain was not
good, however, we must accept with caution, as Pi'of.

Lemstrom admits, the results thus obtained. The
current from the mountain top was apparently some-
times less, and sometimes considerably greater, than
the LeclanchS element produced.

Similar results were obtained at Pietarintunturl

Mountain (950 metres above the sea, in lat., OS"*

32'.5; long., 27° 17'.3 east of Greenwich), where a
smaller spread of wire was used.

There seems to be very little doubt that Prof. Lem-
strom has succeeded in producing the aurora at will,

or rather in assisting nature to produce it. Some of

the conclusions which he draws from his experiments,
however, will, no doubt, be received with caution,

not because they set forth any thing in itself improb-
able, but because the experiments described seem too

few and rough to decide the matter beyond a doubt.

Thus he believes that " the electricity which descends
into the.auroral belt [the circumpolar belt of maxi-
mum auroral activity] is the primmnj cause of the

greatest part of the terrestrial current, and, through
this, of the variations of the magnetic elements."
Moreover, finding that in several cases observers in

different stations were near mistaking different auro-

ral arcs for the same one, he concludes that " all meas-
urements of the height of the aurora, calculated on
those with a long base north and south, are always
erroneous, as the two observers never see the same
aurora. And even those calculations which are based
on the measurements of the height and length of an
arc from one point, and the hypothesis that the arc

extends around the magnetic pole, must be consid-

ered very unreliable, as no satisfactory answer can
be given as to what results would have been obtained

a little farther north or south. This is also the case

with aurorae with long bases east and west," etc.

He says, therefore, "That the height of the aurora

borealis is very variable I fully admit, but in my
opinion it has been greatly over-estimated."

It seems probable that a great many people incline

to a similar opinion,' and will merely regret that Prof.

Lemstrom has not given them some better founda-

tion for their disbelief. For many years, however,

the doctrine has been current that auroras frequently

exist at a height of a hundred miles or more; and the

substance of Prof. Lemstrom's present arguments

against such a belief must have been old for a long

time.'*

On several occasions it was observed by Prof. Lem-
strom's party that the peculiar spectroscopic auro-

ral line " was returned from every quarter of the

horizontal plane, (and) even from the zenith, withuut

any aurora being visible."

Another phenomenon of much interest is a " pecul-

iar phosphorescent 'shine,' or diffused luminosity,

which possesses several phases, but the general char-

acter of which is a luminosity of a yellow-white

color, which renders the night as light as the moon
with a thick hazy air." On one occasion "every
object around stood out clearly in a yellow-white

hazy phosphorescent luminosity of quickly-shifting

intensity." Apparently no spectroscope was at hand
at this time; but on another in'ght, when a similar

'shine,' less bright, but still sufficient to nearly ob-

scure the stars upon the horizon, was seen, an at-

tempt to discover the auroral line was unsuccessful.

It is true that the spectroscope used wasj'not
,
well

' Proc. roy. soc, 1879-80, xxx. 332.

2 Amer, joiini. ac, xxxix. 286.
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adapted fur the purpose; and Prof. Lemstrora at-

tributes the phenoraeiion to the same origin as the

aurora.

Prof. Lemstrom refers to Groneman's meteoric
theory of the aurora, and no doubt considers it to

be disposed of by ttie experiments above described.

It happens, lioivever, that the s.iine iiiiinber of \a-
lure contains an article from Dr. (Ironeman, in

which he says, " 1 believe I have proved by this

research that there existed with tlie aurora of Nov.
17, 18S2, cosmic dust, passing through the upper
strata of our atmosphere wilh great velncity, and
giving, according to the most iiitere-ting observati(m

of Mr. Kiind Capron, ' tlie u^ual green line' of the

aurora spectrum;" and, further, "It is very remark-
able that this experiment comes at the same time
as the interesting experiment of Prof. Lemstrora,
showing that electric currents are able to give a
development of liglit in our atmosphere, possessing

the same number of undulations in a second as the

auroral light. Now our meteoroid being part of an
aurora, it gives a stronger proof of the origin of that

phenomenon than Prof. Lemstriim's experiment, the
gre.-vte-^t attraction of which is that we are able to

repeat it arbitrarily and with our own means. Fur-
ther, I have always maintained that electricity, ex-

cited easily by friction, must be one of the causes of

the auroral li^ht . . . and it seems to me very plau-

sible that cosmic matter, approaching the earth, in-

duces electric currents through the air. Therefore I

think that the results of l^rof. Lemstrom are in full

harmony with the idea of a cosmic origin of aurorae."
— (Nature, May 17, 31, June 7.) E. ii. H. [75

CHEMISTRY.

A nevr acid occurring in the juice of the
beet — E. O. Lippmann claims to have discovered

a new acid in the incrustations which form in the

evaporatinn-pans from the juice of unripe or par-

tially decomposed beet-roots. Analyses gave results

corresponding to oxycitric acid

/ Oil H. \
( cooH — cn. — c c I,

\ coon COOH/

obtained by Pawolleck by boiling chlorcitrie acid. —
{Berichte cleutseh. chem. gesellnch., xvi. 1078.) c. k. m.

[76

Cinnoline - derivatives. — V. v. Richter found,

that, by warming an aqueous solution of the diazo-

chloride of ortliophenylpropiolic acid, a carboxylic

acid of cinnoUne was formed, a substance which he
regards as an analogue of chinoline.

^cu = CH .Cll = Cll
C,H.: I . C„H,: I .

^N =CH \N =N
Chinoline. Cinnoline.

— (Berichte deutsch. chem. genellsch., xvi. 677)
C. F. M. [77

Compounds of the ketones 'vrith hydrazine.
— The action of i)lienylliydrazine upon ketones seem.H

to be analogous to that of hydroxylaminc. With
acetone, H. Keisenegger obtained the compound

CbHjXjHC'CCII ,).;, which was decomposed, by warm-
ing wilh dilute acids, into acetone and phenylhydra-
zine. Acetophenonphenylhydrazine resulted from
tlie action of phenylhydrazine upon acelopheiion.

Oenanthol gave tlie substance CJI,NjHC,H,,.
With dimethylhydraziue, acetophenon formed

chiefly (CBi),N.C^'^^\ — (Berichte deutuch. chem.

yeseliich., xvi. 661.) c. f. m. [78

METALLURGY.
Sulphuric acid from pyrites. — There are very

evident advantages in using pyrites instead of brim-
stone for the manufacture of sulphuric acid, provided
the right kind of pyrites is at hand. The (lualities

necessary are a liigli per cent of sulphur and iron, in

order that the cost of handling may be a minimum.
Lead, zinc, calciiim. and magnesium can only be
present in very small quantity, as they will roast to

sulphates, and so cause a loss of sulphur; moreover,
tliey lessen the value of the iron as a by-product.

Copper to the amount of two or three per cent is

foumi in some of tlie best pyrites for this purpose,
and is extracted as a by-product. But the especial

element to be avoided is arsenic, both on account of

the rapid corrosion of tlie chambers, and the render-

ing of the acid unfit for many uses. The cost of a
ton of oil of vitriol made from brimstone is estimated

at .$13. .5S; made from pyrites, at $8.22. A number
of localities in America furnish pyrites of good qual-
ity. The only alterations in the plant are the addi-

tion of a Glover tower, and the substitution of suitable

kilns, of which illustrations are given, as well as of

the Schaffner shelf-burners. — (Eng. min. journ., May
5.) H. H. 11. [79

The Henderson gas-furnace.— This furnace
attempts to attain to the highest heats required in the

shortest possible time, and with a comidete ntiliza-

tion of the fuel. These objects are leaelied by the
use of separate engines, one for the supply of air for

the generation of the g.as, and the other for its com-
bustion. The details of a trial and illustrations of

the furnace are given. Tlie consumption of fuel, three

humlreilweight per liour for the two-ton furnace, is

low. — (Eng. min. joui-n., May 19. ) K. H. B. [80

GEOLOGY.
The mines of Cuba. — Salterain gives a brief

account of the mines now worked, or that have been
worked in the past, at least so far as known by the

general inspection of mines. The ' miiias de asfalto

y de aceites (oils) bituminosos' are divided into

mines of asphalt, of petroleum, and of naphtha, and
number seventeen in all. The prospects are con-

sidered favorable, about eleven or thirteen hundred
tons being produced annually. They are situated

mostly in the provinces of Pinar del Kio. Matanzas,
Santa Clara, Pto. Principe, and Ilabana. Tlic copper-

mines are thirty in number, almost all situated in

the province of Santiago de Cuba, and a few in Santa
Clara. The mineral consists of veins of sulphate

of copper, oxide of copper, native copper, carbonate of

copper, and indications of copper pyrites, all of which,
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at a certain depth, are supposed to unite in one vein
of sulphate of copper. The iron-mines, seventeen in

number, are all situated in the province of Santiago

de Cuba. The iron consists of large superficial

masses of oligist and magnetic iron ore. Manganese
is very abundant in the province of Santiago de Cuba,
but only two mines have been registered on accouftt

of its small commercial value. There are five gold-

mines situated in the provinces of Santiago de Cuba
and Santa Clara, whose prospects are considered

good, but which are not worked at present. Guano
is worked in the islets south of Cuba, and 104 work-
men were employed on this work last year. — ( Breve
reseiia miner. Isla de Cuba. ) J. B. M. [81

The Prescott (Arizona) mining region. — A
map of this region, with some account of the rooks

aud veins, has been published by John T. Blandy.
The rocks appear to be mainly granites, argillites, and
schists. The majority of the veins trend approxi-

mately north and south. In the stratified rocks

many Veins occur having the strike and dip of the
enclosing rock, but they are of limited extent. In the

Peck district the veins are of quartz, carrying silver

in the form of chlorides, sulphides, and in galena.

The argillite has been eroded away so that some of

these veins stand as much as fifty feet high, while they
are not more than six feet thick at the base. In the
granite ridge next north, the veins are quartz and
barite, carrying silver, while in the gneissoid rooks
they are part silver and part gold bearing. The veins

in the Mount Union granite are principally gold bear-

ing, the gold being free on the surface, but in pyrite in

depth. The chief portion of the remaining veins in

the region are mixed gold and silver bearing, some
being as much as thirty feet in thickness. Some
veins of copper pyrites also occur.

—

{Trans. Amer.
inst. ndn. eng., Boston meeting.) M. E. w. [82

GEOGBAPHY.
Russian cartography.— M. Michel VenukofE

presents frequent brief reports of Russian explora-
tions and topographic work to the French geographi-
cal society, and has recently described the annual
exhibition of astronomical and geographical works
held last April in the Winter palace at St. Peters-
burg. The number of exhibits exceeded one hundred
and forty, among which the more notable were a
route-map of Russia in Europe (1: 1,0.50,000), in twen-
ty-five sheets, of which seventeen are finished; the
latest sheets of the special maps of the same coun-
try (1 : 420,000), published under the direction of Gen.
Strelbeitsky ; the general map of Russia in Asia
(1: 4,200,000), in eight sheets, extending to lat. 30° N;
maps of the provinces of Finland and Bessarabia;

of the peninsula of Kamtchatka, prepared at Irkutsk;

of the territory of Semipalatinsk, lithographed at

Omsk ; the Chinese and Persian frontiers (1 : 840,000)

;

and many others of regions concerning which our
chief knowledge comes from Russian surveys.—
w. M. D. [83

(Arctic.)

Notes.— Professor J. E. Nourse of Washington
announces that he has in preparation a work relat-

ing to American polar eSpeditions. The Russian
imperial geographical society of St. Petersburg sug-
gests that the observations of the international

polar stations be prolonged over another year, on the
ground that a single year's observations cover too

short a time to afford really satisfactory comparative
results; and, moreover, it will be necessary for some
of the more advanced parties to make an end of their

observations before the full year is out in order to

be sure of returning during the present autumn.
Reports from Bering Sea indicate that the winter
there has been a severe one. Early in the spring

there was an abundance of ice as far south as St.

Paul Island. Very few whales had been taken up
to latest advices. The report of the court of

inquiry into the circumstances of the loss of the

Jeannette and the death of members of the expedi-

tion is just printed. It does not contain the private

journals of De Long and Collins, nor the papers of

the latter which were before the court. The text of

the report has been mostly summarized by the daily

press, and contains nothing new of importance. It

is presumed that the log-books, aud records of obser-

vations, etc., are reserved for a report on the results

of the voyage, to be hereafter issued. The most
valuable thing in the whole document, which contains

a number of maps and diagrams, is the map of the

Lena delta constructed by Nindemann, which con-

tains additions to and corrections of the maps in

present use. — ^v. n. d. [84

{Asia.)

Notes.— The Revue geographique presents its

subscribers with a new chart of Asia on a scale

1:34,000,000. Although containing some new
matter, it is not up to date, and is of very imperfect

mechanical execution. The Russian explorer

Konchin telegraphs from Krasnovodsk, that, in cross-

ing the steppe between Charzhui and Uzboi, he has
discovered that Kalitin was mistaken in supposing it

to be traversed by an ancient channel of the Oxus.
What the latter explorer, three years ago, took foi"

the dry bed of the Charzhui-Daria, is really only A,

plain bounded on the north by a series of elevations,

and appearing to have no definite limits toward the

south. Potanin and Skassi are about to explore

the Chinese province of Gan-su and the adjacent

parts of Mongolia. Sukhacheff, a young proprietor

of Siberian gold-mines, has contributed 20,000 rubles

toward the expenses of the exploration. The
topograpliic and geodesic work in northern Khorassan
and southern Turkestan being finished, the boundary-
line between Russia and Persia from the Casi^ian to

the Heri Rud River of Afghanistan will be established

immediately. The definite establishment of the

boundary between the Russian province of Semipa-
latinsk and the Chinese district of Tsungari will also

be concluded this summer. By recent conventions

a considerable part of the basin of the upper Irtislj

River is annexed to Russia. Topographers are busily

engaged in determining its limits, while others con-
tinue the work of demarcation of the districts of

Kuldja and Tarbagatai, which is already well ad-

vanced. Still others are developing the bflScial limits
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between the basins of the Syr Dari i and the Tarim
rivers. — w. h. r>. (85

Oxus and Caspicin. — A recent report on the lev-

ellings undertalieii by tlie Russian engineers to de-

termine if the Oxus (.\niu-daria) could be turned

from its present channel, which leads to tlie sea of

Aral into the Usboi channel, leading to the Caspian

Sea, decides that it is impossible without extended

artificial works. A canal would have to be con-

structed for a length of over two liundred versts,

at a cost of at least fifteen to twenty million rubles,

before it would be possible to divert the Oxus from

its present course. — {Peterin. geoijr. mitth., 188;3, 231.)

W. M. D. [86

(.Africa.)

Notes.— Joseph Thompson's party has been heard

from, having been obliged to retreat to Mombasa, on

account of hoslililies excited by a caravan in advance

of them. All well, and would make another start

with a different caravan. Schweinfnrlh has made
a scientific journey from Cairo to Mirsa Tobruk in

Cyrenaica. News has been received from the

delayed Italian expedition to Abyssinia and the coast

of tiie Red Sea, according to which the principal

official party are detained at Dcbra Tabor by King

John, while the explorer Antonell^ has succeeded in

getting away from Assab and in travelling through

the Aussa country, previously closed to Europeans,

to Schoa. Dr. Pogge h.is returned to Mukenge,

according to a letter forwarded by Portuguese traders

from Malange, and will sliortly depart for Europe.

The German traveller Flegel has returned to

the coast from his journey in Adamaur. The
British government has annexed the territory lying

south-east of the former limits of Sierra Leone as

far as the Liberian boundary, between that and the

Sherbro Islands. Several French trading-stations

have recently been established on the Fula Diallon

coast, northward from Sierra Leone, in the hope of

opening a lucrative traffic witli the rich interior dis-

tricts. The French naval surgeon Colin has been

intrusted with a mission to the old gold-country of

Bur6 on the upper Senegal. The Morocco au-

thorities have permitted Spain to undertake a topo-

graphical investigation of the country around Santa

Cruz de Mar Pequena, on the coast opposite the

Canary I>land3. The khedive has appointed

tlie minister of the interior and former governor

of the Soudan, Eyoub P.acha, to tlie presidency of tlie

Soci^te de geographic de Cairo. The general secre-

tary is Dr. Bonola. The credits granted for the

Algerian administration, by the commission to revise

the estimates, amount to about twenty-eight and a

halt million francs, of which about three million

francs are for purposes of colonization. The imports

into the colony from all sources in 18S0 were about

eighty millions, and the exports about fifty-six

millions. The customs receipts from all sources

were about ten million francs. Lieut. Angelo

Cardozo of the Portuguese navy has just returned

from Mosambifiue, where he lias been eight months

engage<l in explorations in Sofala-land. lie ascended

last September from Inhambane toward Mulamula

and Pachano, along'the mountains to Maringxia, and

across the Sabia River to Goanha; 1 hence, descend-

ing the Gorongoza to Sofala, he relumed to Inham-

bane by the seacoast. Ilerr Beine has just been

sent by the International African .issociation to

relieve Becker and replace M. Maluin, whose state of

health requires an immediate return to Europe.

M. J. Lapeyre, second in command of the (iiraud

expedition, whose health had given way, w,is obliged

to return from Aden to France on that account. —
Vf. H. D. (87

BOTANY.

'

Systematic histology. — By this term, Vesque

designates the systematic classification of plants on

the basis of histology. The variations of histological

elements, as regards size, shape, and distribution,

even in a single genus or species, are very wide, and,

with limited exceptions, have not hitherto been re-

garded as very useful characters in classification.

Vesque endeavors to show by an examination of the

orders Capparidaceae, Cruclferae, and Frankeniaceae,

that some histological characters are so nearly con-

stant as to justify their employment in systematic

botany. Such, for instance, are the stomata and

hairs, the mucilage-cells, the palisade-cells, the shape

and composition of the fibro-vascular bundles, etc.

But, as was to be expected, the cases in which the

histological characters are uncertain are so numerous

as to be discouraging. That the species in many
genera can be arranged in natural groups on the basis

of their minute structure appears to be pretty clearly

made out by Vesque's contributions. — {Ann. nc.

na/., Oct., vi. XV. 2.) G. L. G. [88

Flo-wrers of Aesculus glabra. — One of Prof.

Coulter's students finds that the perfect flowers of

the buckeye are protogynous, while others, which at

first sight appear protandrous, really liave imper-

fectly formed pistils. They are thus polygamous,

with, it is thought, a tendency to monoicism. Bees,

especially Apis, visit them, but go only to unopened

buds, from which they obtain nectar by cmwding

their tongues between the petals. " The open flowers

were avoided, and could only have been fertilized by

the chance of being near the buds; for the bees had

evidently learned that the latter contained the

nectar. ... It is a case of an insect attracted by a

flower which it does not visit, but may accidentally

fertilize, and obtaining nectar from a flower which it

can neither fertilize nor obtain pollen from." The

species is worthy of further sludy. — {Hot. gazette,

June.) w. T. [89

ZOOLOGY.
(General anatomy ami phynioloiiij.)

Olfactory lobes of insects and vertebrates.

— G. Bellonci, in continuation of his two previous

articles (.Vem. arcad. sc. Bologna, 188«l, and AM
accad. reale lincei, 1880-81) on th« olfactory lobes of

arthropods, now reports his further observations,

which he has also extended to vertebrates. The

same fundamental plan determines the structure and

relations of the olfactory lobes in both the higher

arthropods and the vertebrates. The olfactory and
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commissural fibres of the lobes are resolved Into a

fine reticulum, which, grouped in certain spots, forms

what Bellimci calls the olfactory glomeruli. The lobes

of arthropods have an outer portion with a diffuse

reticulum, and an inner portion with glomeruli. In
vertebrates the ganglicm-cells lie within the legion of

the glomeruli. In vertebrates and crustaceans tbere

are numeious small, and fewer large, cells. In in-

sects the elements are of small or medium size. In
both arthropods and vei'tel)rates the fibres establish

botli a direct and a cross (chiasma) communication
between the olfactofy and optic lobes; likewise be-

tween the olfactory lobes and tlie higher centres

(reniform bodies of Squilla, fungiform of insects, and
hemispheres of vertebrates). These resemblances

the author attributes to an analogy of function, and
not to a morphological homology between vertebrates

and arthropods. The observations were made on
Squilla, Gryllotalpa, the eel and frog. — {Arch. ital.

biol., iii. 191. A wrong title is given at the head of

the pages. ) c. s. M. [90
Protozoa.

Action of tannin ou Paramecium.— H. J.

Wadilington states, that, by bringing a drop of a
solution of one part tannin in four parts glycerine in

contact with a drop containing a Paramecium, the

motion of the animal is stopped, and the cilia become
beautifully distinct. They appear quite straight and
surprisingly long, equal to the short diameter of the

body. Previous ideas as to the size and number of the

cilia have been very incorrect. To kill infusoria lie

recommends a saturated alcoholic solution of sul-

phurous acid; for, if a small quantity be added to

water, the gas is set free, and the animals in the

water poiscmed. He also reports an ingenious device

to catch infusoria: crumbs of very hard baked biscuit

are put in tlie water, wbere they will be held up by
confervae; fungoid growths spring from each crumb,
the infusoria collect between the filaments as in a
favorite resort, and the whole colony may be cap-

tured by pulling out the crumb. — {Journ. roy.

micr. soc. Lond., iii. 185.) c. s. M. [91

Descriptions of rotifers.— To the eight species

previously described of the genus Floscularia, C. T.

Hudson now adds three, and gives also some notes
on F. regalis Hudson. These four last-mentioned
species are described and figured, and a synoptic

table of all the species is added. In an appended
note, the autlior comments on Leidy's Acyclus and
Dictyophora (cf. Science, i. 37). Hetlunks Acyclus
is related to the floscules. " Its ' oral cup ' with the
' incurved beak ' may be fairly said to be the buccal
funnel of a floscule reduced to the possession of one
lobe, viz., the dorsal one." The remainder is con-
cerned with details, and with the degradation of

certain rotifers, considered in connection with the
absence of the trochal disk. — {Journ. roy. micr. soc.

Lond., iii. IGl.) c^s. m. [92

Worms,

Anatomy of Gephyreans.— Dr. C. Ph. Sluiter

gives a preliminary notice of his observations on the
anatomy of various species. An abstract will be

given of his definite memoir when published.

—

(Zoo(. anz., vi. 222.) c. s. m. [93

Annelid messmates -with a coral.— J. W.
Fewkes finds annelid tubes formed on the rim of

young Mycedium fragile. As the coral grows, it

spreads round the worm-lube ; but the latter grows

usually equally with coral. The presence of these

tubes affects the regular growth of the coral. The
species of worm does not appear to have been deter-

mined. — {Anitr. nat., xvii. 59.5.) c. s. M. [94

Spermatogenesis of Nemertines.— In an article

in the Eeviie sc. nat., 1S82, 16.5, Sabatier describes

the development of the spermatozoa in nemertean

worms. The parent cells separate into two parts, the

central blastophore and perijiheral bodies, wliich be-

come independent, and attach themselves to tlie wall

of the speimisac. From these bodies the spermato-

zoa arise by differentiation of the peripheral part

into spherules, which elongate and become sperma-

tozoa. In his theoretical conclusion, the author

adopts the theory first advanced by Minot (]iiol. cen-

tralbl. ,1SS2), that the ordinary cells are neuter, or

combine both sexual elements, and that when a sep-

aration takes place the sexual products are gener-

ated. He makes an addition, however, to the theory,

by the hypothesis that the central portion is female,

the peripheral male. (There are many facts which

appear at present irreconcilable with tliis view of the

sexual relations within the cell.) — {Journ. roy. micr.

soc. Lond., April, 1SS3.) c. s. M. [95

VBBTBBHATES.
Action of alcohols on the heart.— The rela-

tive effects of different alcohols of the marsh-gas se-

ries of hydrocarbons ujaon the ventricle of the frog's

heart have been compared experimentally by Ringer

and Sainsbury. The method of experimenting was

to place the heart in a Roy's tonometer, and feed

it with the extract of dried bullock's blood until it

was beating normally; the alcohol used was then

added to the circulating liquid in such quantities,

determined by previous experiments, as to completely

ariest the contractions of the heart within an hour.

The toxic action of the alcohols used was measured

by the dose sufficient to arrest the activity of the

heart. The following results were obtained. Nor-

mal methyl, ethyl, and propyl alcohol,— all three stop

the heart in diastole, the ventricle losing its power

to beat spontaneously, and refusing to respond to

external stimulation. The excitability of the heart

to electrical stimulation is diminished. The ' period

of diminished excitability' is shortened. The pri-

mary effect of the alcohols on the heart is not, as

might be supposed from their therapeutical use as

cardiac stimulants, to increase the force or frequency

of the ventricular contractions. The height of the

curve given by the tonometer diminished steadily

from the first application of the alcohol, and the fre-

quency of the beats remained unaffected, except in

the later stages,' when the power of the heart to beat

spontaneously was lost. With regard to tlie toxic

action of the different alcohols, the following num-
bers are given (the figures represent the number of
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minims of absolute alcohol in a hundred cubic centi-

metres of tlie circulating liquid, necessary to cause

complete arrest of the heart): methyl, 2ii5,5; ethyl,

11-J; propyl (primary), 5!).3; isnbuiyl, 17; isoamyl

(amyl alcohol of fermentation), 6.6. The activity of

the higher memhers of the series increases rapidly;

and as the propyl, butyl, and amyl alcohols are con-

stituents of fusel oil, we have evidence of the directly

injurious effect of this impurity of ordinary alcoholic

drinks. — [PractitiLiner, -xxx. v. 'i:l9.) w. it. u. [96

Pulmonary epithelium.— Bozzoli and Graziadei

publish a note chiefly to claim priority for certain of

their observations on the lungs. We have only to

notice that they have not seen any hyaline plates

without nuclei in the epithelium, such as Feurstack

has described. They also again insist upon the pres-

ence and pathological importance of groups of little

cells, not yet differentiated into the special pulmonary
epithelial cells (plates). — {Arch. ital. bioL, iii. 222 )

C. s. -M. [97
Birds.

Molecular layer of the retina.— According to

Bellniici. the formation of the inner molecular laj-er

of the retina begins in the chick on the eighth day of

incubation. At that time there is a special row
of clear cells just outside the layer. The cells in the

situation of the layer disappear on the ninth day:

the clear cells undergo fatty degeneration of the

nucleus, and di^appear by the twelfth day. They
form the molecular layer, which, however, continues

to enlarge. Both the inner and outer molecular

layer are penetrated by optic nerve-fibres. Thus is

produced a structural relation with the moleciUar

layers of the brain. — (Arch. ital. bioL, iii. 196.)

C. s. M. [98

The birds of Xonkak.— In this paper Herr Mid-
ler has given us an elaborate review of the birds of

this island, based on a collection of si.\teen hundred
skins of one hundred and fifty-five species. The
paper contains many systematic notes of interest.

The author has prepared an extended set of tables

from which he concludes that the Tonkak birds be-

long rather to the Iiulo-Chinese sub-region than to the

Indo-Malayan as given by Wallace. — (Journ. f.

orni(A., XXX. iv.) j. A. .r. [99

Mammals,

Development of the liver and lungs, — In

connection with his researches on the development

of the body-cavity Uskow made some observations

on the liver and lung< of embryos. From the sinus

venosus there grow out irregular cavities into the

septum transversum, which extend into papillary

growths, projecting into the pericardial cavity. The
papillae are, of course, covered by a continuation of

the epithelium of the pericanlial cavity. They after-

wards unite into a spongy mesh of ti.ssue, into which

the liver extends as it grows. The further history

was not followed, but it is probable that the hollow

outgniwths from the sinus venosus become hepatic

vessels.

Concerning the lungs, from a study of a rabbit

embryo of a little less than ten days, Uskow draws

the following conclusions. At tl>e time of the closure

of the ' vorderdarin,' the separation of oesophagus
an<l trachea is already indicated. The lung is an un-
paired evaglnalion of the ventral wall of the ' vor-

derdarm.' The trachea and the lung arise at the same
time, and independently; but the separation of the
lung from the " vordenlarni ' precedes the separation
of ilie trachea. The lung arises immediately in front
of the liver; at the same time the cells of the meso-
derm around the lung proliferate; and U.->kow believes

that the pleural (i.e., coelom) epithelium forms not
only the pleural epithelium, but also the deeper-lying
niesoderuiic elements (muscles, etc.) of the lung,

—

[Arch. mikr. anai., xxii. 21',!,) c, s. M. [100
A hybrid between the gayeil and zebu.— Dr.

Julius Kuhn announces the birth, at the agricultural

institute of the Halle univer-ity, of a hybrid between
thegayal of eastern India and the long-horned race of
zebus known as sangas, which was held in domesti-
cation by tlie ancient Egyptians, and is now abundant
in Soudan and Aby>sinia. The hybrid in question
is a female; it weighed, at birth, 21.5 kilograms, or
about one-twentieth the weight of the sanga mother.
The latter is of a mottled red and white cidor, while
the calf is of a clear red brown, only the belly and
inner sides of the legs and the fetlocks being white.
The hump on the withers, so chai.acteristic of the
zebu, is only slightly developed, " In the birth of
this animal it is shown that animals of the most
primitive forms, which for thousands of years have
had unchanged surroundings, by suitable treatment,
may remain unimpaired in fertility, even when
placed in relations which are in the greatest degree
different from those of their native home." — {Zool.

garten, xxiv. 1SS8, 126.) F. w. T. [101

ANTHBOPOLOGY.
Origin of the Magyars. — Mr. Herman Vambery

pulilished a work in Leipzig last year, in which he
takes the ground that the Hungarians are of Turkish
and not of Finno-Ugrian origin, as is believed by
most ethnologists, and especially by M. Hunfalvy. A
cen-^us of the Turco-Tatar stock is given, which may
be of service to some of our readers.

Turco-Slberians 141,992
Eastern Turl£Ct>tan 1,040,000

Khu'iiiz i.-iuB.aeo

Kiira.Kiritliiz .tio.OOl)

Turcomiuis 1,000,000

K.iniKalpnki! 70,000
t'ebc-KH 2,500.000

KIpcliaks 70,000

KuniTiians 77,301

Sart.H 900,000

HuBliirs 500,000

Tatars 638,710
Sogajs 2011,000

Kuv«k» [?] 600,000

Kalmukii 71,000

Transcaucaaic Turks 900,000
Iraiiic Turks 200,000

Osmanll 10,000,000

21,558,369

— {Arc/iiB. per Vanthrop., xii. 297.) J. w. p. [102
Macrobiotia.— The narrative of Genesis about

the long lires of the patriarchs has very^^frequently
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led to the collation of the ages of persons who have

lived to a very great age; Lord Malahide is inclined

to give credit to the great number of cases of recorded

longevity occurring among the inscriptions recovered

from old Roman graves in Algeria and Tunisia. Mr.

Kenier has published a collection of these, and a still

more complete series is by Mr. Willman, under the

auspices of the Eoyal academy of Berlin. Upwards
of ten thousand inscriptions are thus calendared.

The following is a list from Numidia:—
101 14 persons.

1 person.

7 persons.

1 person.

5pe

At Mastar, a small town, the cemetery yields the

Anna R.

Coecilius

Gargiliue

Marcela 120

Januarius 101

Martialis 105

Another 115

Jussata 105

Lord Malahide, in order to show the credibility of

these figures, speaks at length upon the duties of the
Roman censors. — (Journ. anthrop. inst., xii. 441.)

J. w. p. [103

The Pa-wnees.— Mr. John B. Dunbar of Bloom-
field, N.Y., has brought together in a quarto pam-

phlet his researches into the PSni family of North
American Indians. The tribes embraced in thi8

group are the Pawnees, Arikaras, Caddos, Uuecos
or Wacos, Keechies, Tawaconies, and Pawnee Picts

or VVichitas. The last five are the southern or Red
River branches. A brief account of each of these is

given in the first few pages of the pamphlet. Tlie

third paragraph is devoted to the Arikaras, and the

remainder of the monograph to the Pini, or Pawnees.
A very extensive bibliography of the stock has

been collected, commencing with the expedition of

Lewis and Clarke, and including the publications of

Pike, Long, J. T. Irving, Murray, Hayden, and the

reports of the several commissioners of Indian af-

fairs. Earlier notices are found in la Harpe, du
Pratz, and Charlevoix.

The name ' Pawnee ' is probably derived from Pd-
rik-i (a horn), referring to their peculiar scalp-lock.

The original hunting-ground extended from the Nio-
brara, south to the Arkansas, but no definite bounda-
ries can be fixed.

Mr. Dunbar has collected from various sources the
traditions of their origin and migrations (§ S), their

conflicts (§ 9), their census (§ 10), and their later his-

tory since the beginning of our century. Consider-

able space is given to their tribal organization,

physical characteristics, social usages, dress, names,
lodges, arts, trade, feasts, hunting, war, medicine,

mourning, religion, calendar, present condition and
prospects. Brief chapters are devoted to the cele-

brated chiefs, Pitale-sharu, Lone Chief, and Medi-
cine Bull.— J. w. p. [104

INTELLIGENCE FROM AMERICAN SCIENTIFIC STATIONS.

STATE INSTITUTIONS.

State naiversity of Kansas, lawrenoe.

Weather report for June. — The chief meteoro-
logical features of this month were the low mean
temperature and the abundant rainfall. During the
fifteen preceding years, three Junes have been cooler
than this, and only one (1876) has had a larger rain-

fall.

Mean temperature, 71.38°, which is 2.87° below the
June average. The highest temperature was 94°, on
the 22d and 30th. The mercury reached or exceeded
90° on only six days. The lowest temperature was
48.5°, giving a range of 45.5° for the month. Mean
temperature at 7 A.M., 66.22°; at 2 p.m., 80.3°; at

9 p.m., 69.5°.

Rainfall, 7.73 inches, which is 2.80 inches above the
June average. There were seven thunder-showers,
one of which, on the night of the 11th, continued for

six hours, and brought 2.92 inches of rain. The entire
rainfall for the six months of 1883 now completed
has been 21.80 inches, which is 5.05 inches above the
average for the first half-year of the past fifteen years.

Mean cloudiness, 38.56% of the sky, the month
being 3.64% clearer than the average. Number of

clear days (less than one-third cloudy), 14; half clear

(from one to two thirds cloudy), 12; cloudy (more
than two-thirds), 4. There were four entirely clear

days, and only one entirely cloudy day. Mean at 7

A.M., 42.67%; at 2 p.m., 39.33%; at 9 p.m., 33.67%.

Wind: S.W., 24 times; S.E., 24 times; N.VV., 17

times; N.E., 14 times; N., 4 times; S., 4 times; E.,

3 times. The entire distance travelled by the wind
was 10,737 miles, which is just two miles above the

June average. This gives a mean daily velocity of

357.90 miles, and a mean hourly velocity of 14.91

miles. The highest velocity was 45 miles an hour,

on the 22d and 23d. The thunder-storm of the

11th was ushered in at 11.30 p.m. by a very strong
' straight ' wind, which unroofed a portion of the Cen-
tral school building at Lawrence, but was in no sense

a tornado.

Mean height of barometer, 29.028 inches; at 7 a.m.,

29.050 inches; at 2 p.m., 29.013 inches; at 9 p.m.,

29.020 inches; maximum, 29.217 inches, on 14th;

minimum, 28.671 inches; monthly range, only 0.546

inch.

Relative humidity : mean for month, 74.3 ; at 7 a.m.,

83.1; at 2 p.m., 57.7; at 9 p.m., 82.1; greatest, 97, on
23d and 24th ; least, 37, on 14th.
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PUBLIC AND PRIVATE INSTITUTIONS.

Ohio Wesleyan nniversity, Delaware, 0.

AtUUUons to the museum. — The increase to the

collectiDiis for the year amounts to 9,202 specimens.

The aim of the curator is not to build up a great

museum, but one of great educational value, which
shall in time contain every specimen needed to ex-

plain the facts of natural history as presented in the

text-books of the department. All purchases and
solicited exchanges are for this end, and even the vol-

unteer exchanges are turned in this direction as far

as practicable. W. F. Falconer has given an exten-

sive collection made at the phosphate beds of Charles-

ton, S.C. An elephant's tooth in this collection

measures ten by fourteen inches, and weighs twenty-

nine pounds.
Prof. R. E. Call of Nebraska, a most enthusiastic

naturalist, spent the summer of 1882 on a collecting

trip through Georgia. The museum joined with oth-

er institutions in defraying his expenses, and sharing

the results. Although all the material has not been

distributed, over five thousand specimens have been

received, and a large number of new and valuable

species.

The U. S. fish-commission has presented a collec-

tion illustrating the marine fauna of the New Eng-
land coast. It contains nearly one hundred Species,

many of which were obtained by dredging at depths

as great as two hundred fathoms.

Collections of importance have also been received

from the late Mr. C. R. McClellan, a former assistant,

and from Revs. J. M. Barker of Mexico, and H. Man-
sell of India, and the Brothers Willis, recently re-

turned from a tour of the world.

The shelves in all the cases are overcrowded; and

at least twenty-five thousand specimens are packed

away in boxes and <lrawers, awaiting study, and room
in which to display them. The erection of one or

more new ca^^es is required.

NOTES AND NEWS.

The summer courses of instruction in chemistry,

offered to teachers by Harvard university, opened

July 0, in the chemical laboratories of Boylston hall,

and will continue six weeks. The course in general

and descriptive chemistry is taken by twelve persons,

the course in qualitative analysis by ten, and quanti-

tative analysis by five. There are also eight persons

who are engaged on advanced quantitative analysis,

organic chemistry, and original research. Lectures

are given twice a week on general chemistry, dailv on

qualitative analysis, and twice a week on quantitative

analysis. The laboratories are open daily from 8 a.m.

to P.M. The following states are represented:

Maine, Massachusetts, New York, New Jersey, Ohio,

Illinois, Michigan, Minnesota, Nebraska, and Geor-

gia. Of the thirty-five persons mentioned above, five

are women, and eight are continuing their work from

former courses. As in previous years, these courses

are under the direction of Ur. C. F. Mabery.

— Upon the death of Charles Darwin, last year,

the advocates of evolution in the Paris anthropo-

logical society org.anizcd a Conference annuelle trans-

/oniiiste, in which one of their number who is a
specialist shall set forth the manner in which the

doctrine of transforniism has aflecled his department
of research, and also the arguments which his studies

have furnished for the substantiation of the doctrine.

The opening lecture of the course was delivered by
M. Mathias Duval, upon the mutual relations of

evolution and the embryology of the eye, and is

published in the Revue scientifiqut for May 12. The
first part of the discussion is an attack upon the

doctrine of special creation and final causes. It

does not seem to have come to the notice of our
French colleagues, that the doctrine ol special crea-

tion, like all other doctrines (evolution, for instance),

has modified itself from time to time by the increase

of knowledge. " These admirable appropriations

of an organ to an end,'" says M. Duval, "are ex-

plained by the gradual perfecting of a mechanism,
which, setting forth from simple and elementary
adjustments, develops, by heredity and selection,

the forms that are more and more advantageous to

the individual. Upon the question whether embry-
ology confirms this theory, it is proposed to examine
the successive forms which the eye presents in the

animal series, and the successive stiiges of its de-

velopment in man or the higher vertebrates. In
other words, the phylogeny will first be questioned,

and afterward the ontogeny, of the nlohe oculaire, to

see whether these two series of facts are a repetition

the one of the other." Briefly passing over the

unicellular forms, and those in which the eye is un-

differentiated, the author commences his more spe-

cial investigation with the tunicates and araphioxus,

from which point the argument is conducted with

great precision, and is well illustrated.

— The French academy of sciences proposed as a

subject for one of its 1882 prizes the following: "To
find the origin of the electricity of the atmosphere,

and the causes of the great development of electrical

phenomena in storm-clouds." .Several memoirs were
received by the academy; but no one of them was
adjudged worthy of the prize, although a reward and
encouragement of a thousand francs was granted to

one of the competitors. The academy, therefore,

continues the above as one of the prize subjects for

1885. Memoirs will be received up to June 1, 1885.

Each must be accompanied by a sealed envelope con-

taining the name and address of the author. The
envelope will not be opened unless the memoir is

successful. The value of the prize is three thousand
francs.

— The sixth .innual convention of American libra-

rians will be hold in Buffalo, Aug. 14 to 17. The
opening address will be delivered by the president,

Justin Winsor. Excursions will be made down the

Niagara River, and. at the close of the session, to

Niagara Falls. Further details may be obtained

from Mr. John N. Lamed, Young men's library,

Buffalo.

— The Smithsonian institution will soon publish
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Professor Bolton's Catalogue of scientific and techni

cal periodicals. Proof-sheets liave been sent to tlie

leading libraries of the country, with the request that

It should be noted what journals might be on tlieir

slielves; so that we shall have a complete list of

available scientific periodicals.

— The Johns Hopkins university circular for June
is given up to a statement of the work of the past

year, and a programme of the courses offered for the

year 1883-84.

— According to Nature, the emperor of Austria,

on June 5, inaugurated the new Vienna observatory

on the Turken Schanze, in the northern outskirts of

the town. The new building has taken nine years

to construct; and during that time the present di-

rector has travelled all over Europe and America in

order to study the construction and equipment of the

best observatories. The result is, that the Vienna
observatory is probably one of the most complete in

e.xistence.

— Dr. Ph. Paulitschke's work on the ' Geor/raph-

ische erforschung des afrikanischen continents' (Vi-

enna, ISSO), in which he gave a brief statement of

the work of all explorers from ancient times down
to the date of publication, is now supplemented by
his ' Afrika-literatur in der zeit von 1500 bin 1750 n.

Chr.' (Vienna, 1882), — a work of 122 pages, with

1,212 titles. Valuable cartographic aid to study in

the same direction is given in H. Kiepert's maps
of the progress of African exploration from 1750 to

1873, and of the expeditions of this century, col-

ored according to their nationality; these being pub-
lished in the journal of the Berlin geographical

society in 1873 and 1874, and again in the ten larger

scale charts of inner Africa by Petermann and Has-
senstein, issued as a supplement to the Miltlteilungen

in 1863.

— Mr. W. G. Black is preparing the index for his

Folk-medicine, already in print, and to be issued im-
mediately by the Folk-lore society. The work treats

of tlie origin and communication of disease, and the

influence in folk-medicine of charms, saints, and
heavenly bodies.

The same society hopes soon to obtain for publi-

cation a collection of Zulu nursery literature, which
has been in the hands of Bishop Callaway for ten
years. This will be an addition to folk-lore of very
great interest and value.

RECENT BOOKS AND PAMPHLETS.
Adrian, T. Ueber projectivitiits- und dupiliiats-beziehungen

im gebiete mehrfach unendlicher kegelschnittschaaren. Berlin,
1882. 64 p. 8°.

Ambuhl, G. Anieitung zur milohprUfung. St. Gallen,
BuOer, 1S83. 43 p. 8°.

Amunategui, M. L. El tei-rcmoto del 13 mayo de 1647
Santiago de Chile, 1883. 620 p. 4°.

Ballard, H. H. Hand-book of the St. Nicholas A-'nesiz
association. Pittsfield, Axtelt £ Pomeroy, pr., 1882. 5-^85 p.

Barron, A. F. Vines and vine-culture: being a treiitise on
the cultivation of the grape-vine, with description of the prin-
cipal varieties. London, 1883. 240 p., illustr. 8°.

Bastlan, A. Volkerstamme nm Brahmaputra und verwnndt-
scliaflliche nachbarn. Berlin, y)«mm/er«, 1883. 70-H30 p., 2 col.

pi, 8°.

Bechamps. Les raicrozyrans dans leurs rapports avec
riicterogenie, Thistogenie, la physiologic ct la pathologiu. Paris,
1883. 8°.

Behrend. G. Kin. und liiilteerzeugungs maschincn, nebet
einer auzahl ausffefiilirlir iii.lim.u zur erzeugung von eio, abkUh-
lungvon HUsxigk.iteii iin.l riiuineii. Halle, 1883. 8°.

Bersch, J. Die vei-werlhung des holzcs auf chenilschem
wege. Die fabriliiUioii vim ux;iUiiure, alkuhol Uhd cellulose, der
cerbstofT- und larlislutl-extratle aus rinden und hiilzern, der
atherischen oele und harze. Wien, 1883. 368 p., illustr. 8°.

Bleunard, \. I.e mouvemi-ni ct la matiijre. Lectures sur
la physique et la chimie. Paris, 1883. 37i p., illustr. 8°.

Branco, W., und Reiss, W. Ueber cine fossile saugethicr.
fauna von I'unin bei Riobarnba in Ecuador. Mit geologischer
einleitung. Berlin, 18S3. 166 p. gr. 4°.

BrO"Wn, J. E. The forest flora of South Australia, part i.

London, 1883. pi. f

.

BuCCOla, G. La leg»e del tempo nei fcnnmcni del pcnsiero;
saggio di psicologia sperimentale. Milano, Dumolard, 1883.
BM. iiuerii. 15+432 p. 8°.

Buckland, F. Log-book of a Hsherman and zoologist. New
edit. Loudon, 1883. 352 p., illustr. 8°.

Candolle, A. de. L'origine delle piante coltivate. Milano,
1883. 644 p. 8°.

Cantor, G. Grundlagen einer allgemeiuenmannigfalliiikeits-
lehre, nialhematisch-philosophischer versuch in der lehre des
unendlichen. Leipzig, Tntbner, 1S83. 51 p. S°.

Cerbn, S. Estudio sobre los materiales y efectos usados en
la marina. Cadiz, 1883. 652 p., illustr. 4°.

Congresso geografico internazionale terzo tenuto a Venezia
dal 15 at 22 setU'rabre, 18S1. vol. i. Notizie e rendicunti.
Roma, Soe. gngv. Hal., 1882. 404 p., pi. 8°.

Cotteau, Peron, et Gauthier. ficbinldes roselles de
I'Algerie. fasc. i. Terrains juiassiques. Paris, 1883. 79 p.,
illustr. 8°.

Credner, H. Geologieche profile durch den boden der stadt
Leipzig und deren niichster uragcbung. Leipzig, Himnclts, 1883,
6-f71p.,pl. r.

Davridcwsky, F. Fabrication of glue, gelatine, cements,
pastes, mucilages, etc. Translated from the German, with addi-
tions, by VV. T. Braunt. Philadelphia, 18S3. 275 p. 12°.

Dodel-Port, A. Illustiirtes pflanzenleben. Gemeinver-
standliche originalabhandlungen liber die intcressantesten und
wichtigsten fragen der pflanzenkunde. Zurich, 1883. 490 p.,
illustr. 8°.

Paber, G. L. The fisheries of the Adriatic and the fish
thereof, with a systematic list of the Adriatic fauna. Preceded
by an introduction by GUnlher. London, 1883. illustr. 4°.

Falkenburg, C Ncue schiebcrdiagramme und neue theo-
rie der damplvertheilung in anwendung auf die stcuerung der
stationiiren und locomotorischen dampfuiascbinen. Leipzig,
1883. 8°.

Paramelli, T. Dcscrizione geologica della provincia di
Pavia, con anuessa carta geologica a caluri nella scala di 1 per
200,000. Milano, 1882. 104 p. 4°.

Graetz, L. Die elektricitat und ibre anwendungen zur
beleuchtung, kraftiiberlraguug, metallurgie, telephonic, und
telegraphic. Stuttgart, 1883. illustr. S°.

Gross, V. Les Protohelvetes ou les premiers colons sur lea
bords des lacs de Bieuue ct Neuehatel. Avec preface de Vir-
chow. Berlin, 1SS3. 120 p., illustr. 4°.

Halphen. Memoire sur la reduction des equations diff^reu.
tielles lineairesaux formes integrales. Paris, 1S83. 301 p. 4°.

Harting, J. B. Sketches of bird life from 20 years' observa-
tions of their haunts and habits. London, 1883. 302 p., illustr.
8°.

Heen, M. P. de. De la dilatabilite de quelqnes liquides or-
ganiques ct des solutions salines. Bruxelles, 1883. 51 p., illustr.
8°.

Helderich, T. de. Flore de I'ile de Cephalone ou catalogue
des plautes, qui croisnent naturellemeut et se cultivent le plus
frequemmentdans cette ile. Lausainie, .flf/i/r/. 1SS3. 90 p. 8°.

Hellriegl, H. Beitriige zu den naturwissenschaftlichen
grundlagen des Ackerbaues. Braunschweig, 18S3. 8°.

Herbert, D., edit. Selection fioiu the prize essays of the
International lisheries exhibition, Edinburgh, 1882. New York,
1883. illustr. 8°.

Hofmann, E. Der kiifersamraler. Stuttgart, 1883. illustr.
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THE ADVANTAGES OF STUDY AT THE
NAPLES ZOOLOGICAL STATION.

The opening of the marine laboratorv in

Naples in 1874 marks an important epoch in

the progress

of biological

studies, as

seen, not onh'

in the prodi-

gious and
cver-inereas-

ingamountof

work which

it produces,

but also in

the general

interest which

its success

has inspired

in other quar-

ters. As in

America sea-

side schools

and laborato-

ries maj' be

traced to the

example set

at Penikese,

so in Eurojje

most of the

marine labo-

ratories owe

their origin

to influences

emanating
from Naples.

But the ben-

eficial influ-

ence of the

Naples station is by no means confined to

Europe. Already we hear of marine stations

in Algiers, in Sydne}-, and in Java. In Japan

too, as we are informed, a laboratory has been

established b}- Professor Mitsukuri in a Buddh-

No. 2.').— 1883.

ist temple, — an example the moral of which

is easily drawn. Thus the prediction made

by the founder of the Naples station. Profes-

sor Anton Dohrn, some ten years ago, — that

marine zoology was destined to become para-

mount, and that the earth would soon be

cncii-ded by

views, and with such wise prevision of the

course its development should take in order

to secure a long and prosperous existence.

With the addition of a physiological depart-

ment now determined upon, it becomes a bio-
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logical station in the broader sense of the

word, — an organization on a grand scale for

the study of marine life in all its aspects. Its

brilliant career during the first nine j-ears of

its existence not onlj' insures its permanenc)',

but also gives pledge of future growth com-

mensurate with the ever-expanding needs of

biological research.

The station is no less liberal in its manage-

ment than comprehensive in its aims ; for it

opens its doors to naturalists from all quarters

of the globe on like conditions. It is the in-

ternational character of the station, combined

with the natural advantages of situation, which

has made it, in so short time, the Mecca of

biologists, and a seat of unprecedented prolific

activity. The mild and equable climate of

Naples, the unsurpassed richness of the fauna

and flora of its bay, and the best equipped

laboratory in the world, conspire to give the

Naples station pre-eminence among institu-

tions of its kind, and to render it probable

that it will remain what it is now acknowl-

edged to be,— the world's great biological

station.

The detailed account given in Miss Nunn's

valuable article (Science, Nos. 17 and 18)

makes it unnecessarj^ to enter here into a de-

scription of the laboratory ; and Mr. Cunning-

ham's excellent re^view of the work which it

has already accomplished {Nature, March 15)

is doubtless accessible to most of the readers

of Science.

Let us rather consider the practical question

of our own interest, as Americans, in this

institution. Except in a single and note-

worthj"^ case of veiy recent date, we have thus

far taken no active interest in this matter.

The distance between us and Naples has

seemed to foster the idea that we have no

immediate and common concern with European

nations in opportunities that lie so much near-

er their doors than ours. But recent events

have demonstrated that there is a demand on

the part of American naturalists for just such

opportunities as are now offered at Naples, and

nowhere else ; and with them political isola-

tion is not likelj- to be mistaken for scientific

isolation. That this demand does not arise

from whimsical reasons will certainly be con-

ceded by all who understand its meaning. Still

there may be some who will ask if the field for

investigation is not sufficiently broad at home,

and the facilities for work sufliciently ample,

to satisf}' the requirements of American natu-

ralists. With all due respect to such queries,

we would suggest that the}' do not contain

the gist of the matter : for even on the pre-

posterous supposition that our facilities for

biological research are fullj' as great as those

at Naples, no one could claim that the}' are

identical ; so that it would still be pertinent to

ask. Can we not profitably add the advantages

in Naples to those enjoyed at home ? The real

question comes to this : Are there advantages

at Naples which are not oflTered here, and are

they worth the time and money required to

obtain them? • Now, it is no disparagement

to home talent and resources, to say that the

advantages of studj' at the Naples station

are incomparably greater, and certainlj' more

numerous, than those at our command. More

than this, there is not a single laboratorj' in

Europe where the student of natural histoiy

can pursue his studies under so favorable cir-

cumstances as at Naples. This is doubtless

much to saj', when we remember that the

laboratories of Huxle}', Lankester, Lacaze-

Duthiers, Van Beneden, Leuckart, Haeckel,

Gegenbaur, Claus, Semper, Kolliker, Barrois,

and Giard are of world-wide repute ; but it

is not merelj' our private opinion, it is an

acknowledged fact. Of course, we are not

now speaking of the comparative merits of this

institution for students just beginning their

studies, but for those who are already more or

less prepared for independent work.

The Naples station makes no pretension

to fulfilling the functions of a school or a

college : its aim is to advance biological re-

search ; and to this end it consecrates all its

energies. It is a laboratoiy organized and

equipped, not for training the inexperienced,

but for aiding the investigator. It represents,

in many respects, the excellences of all the

best laboratories of Europe combined, and sur-
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passes them all in the inexhaustible wealth of

its resources, and in the many exceptional

advantages that naturally spring from its inter-

national character.

Although no lectures or courses of instruc-

tion are provided for, an able staff of assistants

are constantly employed, whose aid and counsel

in all matters pertaining to methods of work

leave nothing to be desired. It is one of the

great advantages of work at the station, that

it gives one opportunities for the acquisition

of methods. An institution which pushes

research with such energy" and success will

natural!}- be prolific in the discovery of ways

and means. The station brings together a

body of zealous workers from the best labora-

tories of Europe, and thus, besides giving a

rare opportunity for the formation of valuable

acquaintances, direct interchange of thought,

and discussion of problems, opens another way

for the accumulation and refinement of meth-

ods. It is in this wa}' that it becomes a sort

of international depot for the reception of dis-

coveries and improvements made elsewhere.

The heterogeneous material thus obtained is

sifted, systematized, tested, further elaborated

and refined, and redistributed. The methods

of microscopical research published by Paul

Maj'er, and the well-known discoveries of

Giesbrecht, show that the station is doing

no less important work as an originator than

as an accumulator and a distributer of meth-

ods.

Now, whoever knows the value of methods

— and we need not argue with those who do

not — will admit, that, in this particular, the

Naples station is unrivalled, and that, from

the nature of things, it will probably remain

so indefinitely. However successful we may
become in the development and application of

methods, we are not likely to see the time

when it will not be desirable to see, and to

know by experience, how work is done at

Naples. This one but all-important matter,

to say nothing of the manj- other advantages

that must accrue to an occupant of a table at

the station,— such as social intercourse, direct

knowledge of a very important fauna, and

opportunities of acquiring a knowledge of the

four languages with which every naturalist must

now be familiar. — makes it very desirable,

particularly for our younger naturalists, to

spend some time at Naples.

"One of the indispensable requisites to suc-

cessful work in natural history is an extensive

library ; and this is precisely one of the needs

most felt in seaside laboratories. As a rule,

naturalists are compelled to select a few of the

books which they conjecture will be useful to

them, and transport them to the place of study.

This method is, of course, very uusatisfiictory,

for reasons too obvious to be mentioned. The

Naples station has met this ditliculty b}- estab-

lishing a permanent library in an apartment

adjoining its laboratory". Already this library

has become one of the most complete biologi-

cal libraries in Europe, and forms one of the

chief attractions of the station. Its manage-

ment, we are happy to say, is the least con-

spicuous thing about it. Those accustomed

to depend upon public libraries, open only at

stated hours, approached only through officials,

and encumbered with rules, blanks, fines, etc.,

have a pleasing sense of relief on finding the

doors of this rich library thrown open to them,

with the liberty of helping themselves at any

time to whatever hooks are desired, with no

further requirement than to place a card bear-

ing their name in the place of each book taken.

This simple device enables others who chance

to want the same books to know precisely

where to find them.

The supply of material furnishes another

topic well worth consideration in this connec-

tion. It is the method of supply, rather than

its richness, which merits attention. An organ-

ized body of men is constantly employed for

this purpose ; and they make it their busi-

ness not onh' to know what material can be

obtained, but also when and wherq. These

men now work with all the advantages of long

experience and sj-stematic training. The

occupant of a table has only to announce

what object he wishes to study, and it is de-

livered alive at his table. In this way the

investigator is able to accomplish the largest
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amount of work in a given time, and witii tlie

least possible annoyance.

The furnishing of the table also deserves

attention. Within twent3--four hours after

notice is given, one finds his table ready for

use, supplied with drawing-material, a large

varietj' of reagents, staining-fliiids, and all the

appurtenances required for the most diflflcult

kinds of research. It is not the raw material

that one finds on his table, but every thing

actually prepared and ready for immediate use.

Further needs are promptl}- supplied on request.

Thus every tiling is arranged to save the time

of the investigator, and render his work as

efiective as possible. Compare these fiicilities

for studj' with those offered anj-where else, and

the contrast is at once apparent.

The conservator's department, under the

direction of Salvatore Lo Bianco, has become

one of unusual interest and importance ; and

the work it is doing deserves to be generallj'

known in this country. The work of this de-

partment is the preservation of all the material

brought to the station, except what is required

to supply the tables and the public aquarium.

The success with which this most difficult busi-

ness of preserving marine animals in lifelike

appearance is accomplished, is certainly mar-

vellous, and richly desferves the highest tribute,

of praise. This department is producing

results of immense value to science, and its

usefulness is now widely recognized. Its

beautiful prepai-ations adorn the shelves of

nearl3' everj* museum in Europe ; and it is

constantly sending out supplies to laboratories

for teaching purposes. Mauj' naturalists who

find it inconvenient to worlv at Naples are

supplied by this department with material in

such perfect state of preservation for anatomi-

cal and histological study, that they are en-

abled to carr3' out their investigations without

once visiting the station. There are undoubt-

edly museums and laboratories in tliis country

that would do well to avail themselves of this

opportunity. This department has been cre-

ated for the special purpose of serving science

in the above-named ways, and not for increas-

ing the funds of the station ; and hence the

preparations are made for a sum that scarcely

more than covers the expense of the alcohol and

other reagents used in their preservation.

There is still another wa}' in which this de-

partment of the station might be of importance

to this country. Doubtless some arrange-

ments might be made between our naval au-

thorities and the director of the station, such

as have been made in the case of German}^

and Italy, which would enable us to send an

officer from time to time to the station, with

a view to gaining a practical knowledge of

the methods of preserving animals. In this

way each of our war-ships might be supplied

with one officer prepared to take advantage of

the rare opportunities for advancing our knowl-

edge of marine life which arise in the course

of their distant cruises.

In view of the considerable number of Amer-

ican students in the biological laboratories of

Europe, and the manj- applications on their

part for permission to work at Naples, there

has naturall}' been some surprise at the fact

that America has hitherto declined to con-

tribute anj' thing towards the support of the

station. The honor of taking the first step

towards rectifying our mistake in this matter

belongs to Williams college. It is to be

hoped that the example set by President Car-

ter and the trustees of this college will not

long remain the onh* evidence of our appre-

ciation of the Naples station. Three or four

tables will at least be required to meet the

demands of our zoologists alone, judging from

the number now at work there. It is not

right that American students should go to

Naples as beggars, to be received out of cour-

tesj', or iudii'ectl}- through the liberality of

English or German universities. Of the twen-

tj'-six tables now taken at the station, Ger-

many controls twelve ; Italj-, four ; England,

two ; Russia, two ; Belgium, two ; Holland,

one ; Hungar3-, one ; Switzerland, one ; and

Williams college, one. There are four tables

not yet disposed of, two of which, at least,

should be secured at once by America. Will

not some one or more of our universities take

this matter in hand ?
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The establishment of a biological station at

Wood's IIoll, which, in the hands of Professor

Baird. will doubtless be pushed to a speed}'

completion, will create facilities for the study

of marine life on a much larger scale than we

have hitherto seen in this country ; and the

successful issue of this enterprise, we venture

to predict, will increase rather than diminish

the number of American naturalists at Naples.

Whatever improves our facilities for stud}-

will tend to increa.'se the general interest in

biolog3% and to augment the number of natu-

ralists who will seek the best that the world

affords in the way of miethods. The time will

never come when direct interchange of thought,

and comparison of methods of research, will

cease to be of the highest importance to the

biologist. On the contrarj-, these things will

become more and more a necessary part of the

experience of every one who aims to be a use-

ful and successful student of life. The prog-

ress of biological studies will soon create a

demand for more than one international labora-

tory, and we certainly hope that the new sta-

tion at Wood's Holl will take this character.

The establishment of several great stations at

different points, selected according to the rela-

tive richness and importance of the fauna and

flora, each offering Aicilities for study similar

to those enjoyed at Naples, and open to nat-

uralists of every countr}-, would prepare the

wa}- for a concentration and organization of

forces, and inevitably raise the standard of

work, and check the accumulation of drift-

wood. It is obvious that the usefulness of

one station would not be impaired bj- the exist-

ence of others, since the work of each would

be supplementary to that of the otiiers.

The character and importance of the publi-

cations of the station have been so well stated

by Mr. Cunningham in the article before re-

ferred to, that little remains to be said on this

topic. In looking over the list of subscribers

to the Fauna and flora, we are again forced

to acknowledge the slender interest which

America has taken in the Naples station.

Here is a colossal series of magnificeut mono-

graphs, designed to give an exhaustive treat-

inent of the plants and animals found in the

Gulf of Naples, and published at a price that

ought to insure them a place in the private

library of every zoologist and botanist in the

country- ; and yet the list of subscribers, ac-

cording to the last circular, numbers only eight.

Even such countries as Holland and Switzer-

land outdo us. Austria and Russia have each

twice this number of subscribers ; Ital}' has

nearly four times, England about five times,

and Germany ten times, as many.

As our poor representation cannot be at-

tributed wholly to indifference, it is safe to

conclude that these monographs are not so

generally known as they deserve to be. Thirty

of the series have alread}' been announced, six

of which have been completed. From two to

four are published each year in quarto form,

and illustrated with numerous expensive plates,

at an annual subscription-price of only twelve

dollars and a half. The number of subscribers

is now two hundred and sevent}', and the three

hundred and fifty copies of Dr. Chun's Mono-

ijritphie der Ctenophorae— the first in the se-

ries— have been alreadj* nearl}' exhausted.

The monographs are written either in English,

German, French, or Italian, according to

the preference of the authors. Such brilliant

achievements in the line of exhaustive research

as are embodied in these monographs certain-

ly command our homage, and assuredl}' de-

serve a more generous recognition than the}-

have yet received in this country.

C. O. WUITJIAN.

THE NATIONAL RAILWAY EXPOSI-
TION.^— 111.

In England and Europe generally, signals

of every conceivable variety have been used ;

but experience has shown that the semaphore
is the best signal, and its universal adoption

in Great Britain and on the busiest railways

on the continent of Europe is a gopd exam-
ple of the doctrine of the survival of the

fittest. The exposition, we regret to observe,

contains many forms of signals that are

neither distinct in appearance nor positive in

meaning. It is hard to say whether some of

them mean safety or danger. A mere change

1 Cunlinued from Xo. 23.
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of color from I'ed'to white, without any

change of form, conveys no informatioii what-

ever In certain states of the weather and with

certain baclvgrounds. Other signals are alike,

back and front. Facing the train, they signify

danger ; standing edgewise, they mean safety :

but unfortunately it is difficult to know
whether they refer to an east-bound train or a

west-bound ' train ; and, though they may be

placed on the right hand of the engineer to

whom they refer, this' arrangement is not

always free from ambiguitj-.

Tlie semaphore signals, as shown at the ex-

position, consist of vertical posts which have

one or more arms pivoted at their upper ends
;

and these arras are capable of moving through

a right angle in a vertical plane. An arm

raised to a horizontal position signifies danger ;

inclined at an angle of about 45°, it signifies

safety. A powerful lamp is fixed near the top

of the post ; and, when the arm stands hori-

zontally, a disk of red glass stands in front of

the lens of the lantern, which then, of course,

shows a red light, indicating danger. When
the arm drops to an angle of 45°, the red disk

moves, and leaves the lantern unobscured,

showing a white light, and indicating safety.

The semaphore arms are weighted, so that

their normal position is horizontal, indicating

danger ; and the signalman has to overcome

this weight in pulling them to safety. The
object of this arrangement is, that the break-

age of the connection between the lever in the

signalman's cabin and the semaphore will

release the signal, and let it fly to danger.

It is usual to place one signal at or as near

as possible to both the signalman's cabin and

the spot where the engine of an advancing train

should stop if the signal is against the train.

This signal is called the ', home ' or ' main

'

signal. Another signal is placed some dis-

tance oflT in the direction from which the train

comes : this is termed the ' distant ' signal.

The object of this arrangement, is, that, on

catching sight of the distant signal, the engi-

neer is warned, and has some time and distance

in which to stop his train before he reaches

the home signal, beyond which the danger lies.

As the levers work switches and signals at

a considerable distance, the connections be-

tween them have to be carefullj' made and
protected from accidental injury and the

effects of the weather, while the diflference in

length due to difference in temperature has

to be compensated for ; so that the signal is

moved with certainty, though the wire or

pipe connecting it to the lever vary in length

several inches in the twenty-four hours, owing

to the difference in temperature 'between

the day and night. The Pennsylvania steel

companj- exhibits an especially neat device

for keeping the wire or connection to a dis-

M-

SEMAPHORE.

tant signal always tight. The wire is kept

stretched by an ingenious application of the

pull of a weight, which acts only when the

signal is in its normal position of danger to

which it is weighted. When the signal is



July 27, 1SS3.] SCIENCE. 99

pulled to safety, it is directly controlled by
the signalman.

Connections to switches are generally made
by means of rods or pipes jointed together,

DSVICE 70R KEEPING SIGNAL-WIRE TIGHT.

and running on rollers. A ' trunking ' or

wooden covering is then placed over them to

protect them from snow and the feet of any-

one walking about the yard.

As it is very important that

the movement of switches should

be absolute and exact under all

conditions, — that is to say,

that the switch be always either

tightly closed or wide open, and
never stand i)artly open
arrangement

always been experienced in keeping trains

running in the same direction, on the same line

of rails, from running into one another, as

naturally, on a crowded line, an accidental stop-

page to even a fast train may enable a slow

train to overtake it and cause a rear collision.

The Pennsylvania railroad ado])ted, some years

ago. what is known as the block system, by

which a definite interval of space (the dis-

tance between two adjoining signal-cabins)

can always be maintained between two follow-

ing trains. The system is too well known to

need description here; but Mr. George West-
inghouse has invented a system in which the

same results are obtained, not by men signal-

ling from one cabin to another, but by the

trains themselves operating signals through

the medium of electricity. The principle of

the invention is easily understood, although the

details are complicated and the results mar-

vellous. A battery is connected to each signal

by means of the rails, the current flowing

to the signal by one rail, and returning by

the other. The presence of an axle and pair

of wheels on the track enables the current to

flow through them, instead of through the

signal a|)paratus. Directly the current is thus

short circuited, the signal tiics to danger.

This simple principle is so ingeniously worked

out in detail, that a train approaching a road-

crossing rings a bell fixed on a post at the

1 - r»-

^ s.

compensating

introduced half way between

the switch and the signal, so that, whatever

the variation of length of connection from tem-

perature, the switch is unatfected. and its

movements can always be under exact control.

TO sieau. MAM.

COMPENSATIN SIGN OF RODS.

The full lines show the position in cold

weather ; the dotted lines, in hot. It is evi-

dent, however much the rod expand, the

distance between switch and signalman is un-

altered, and therefore the movements of the

switch and lever are unaffected.

In working railroads, some difficulty has

BATTERY

AUTOMATIC ELECTRIC BLOCK SYSTEM.

crossing until the crossing is reached, when the

bell stops ringing ; and this is done by trains

travelling in either direction. In working on

an ordinary piece of road, two signals behind

tlic train are always kept at danger : and, on

a single line, two signals in advance of the

train are always kept at danger against a train

advancing in the opposite direction. In a few

words, the trains warn one another of their

[iroximity.

We have dwelt on the subject of signals at

considerable length, as the question is novel,

and of great and growing importance ; and

we have no doubt that those who take an inter-

est in railroads have found much to be gained

by visiting the exposition, and studying this

question on the spot. The two exhibits we
have mentioned represent the best results

attained in England after forty years' patient

and careful study of signals, under such trying
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conditions that tlie verj' existence of railway's

there depends upon the handling of enormousl}'

concentrated traffic with safet}', certaint}', and
rapidity ; and the results of tliese labors are

probably not far from a perfect solution of the

problem, and deserve our most careful studj'.

(,Tobe continued.)

FIFTEENTH ANNUAL CONVENTION OF
THE AMERICAN SOCIETY OF CIVIL
ENGINEEUa.^— ll.

On Thursday the convention again assem-
bled at St. Paul, at 11 a.m., and listened to a

paper by J. P. Frizzell of St. Louis, upon the

water-power at St. Anthony's P^alls. The
height of fall, watershed, rainfall, and horse-

power utilized were given. He criticised the

means taken for preserving the falls, the build-

ing of storage-dams at the head waters of the

Mississippi, and the method of using the water
at Minneapolis. He condemned the waste of

power occasioned bj' a gross disregard of the

laws of hydraulics, and pointed out the remedy.
He stated that three things should be done,—
the U. S. government must be induced to with-

draw wholly', leaving the work of preservation

of the falls to the owners of water-power ; the

two companies controlling the power must be
united under one management ; the natural

width of channels at the falls must be restored.

Capt. O. E. Michaelis, U.S.A., followed with
a short paper on metrological investigations,

which he said were brought about b}' the at-

tempt to determine how much a certain bullet

was ' out of true.' He constructed, and exhib-

ited an instrument closelj' allied to the sphe-

rometer, to which he gave the name of ' tripod

caliper. ' He read results of measurements with
this instrument, and applied it further to testing

the accuracj' of one turn of a screw-thread.

Mr. D. J. Whittemore, chief engineer of the
Chicago, Milwaukee, and St. Paul railway,

read a brief paper on the use of the Nasmyth
steam-hammer for driving piles, and gave in-

stances of the hindrance which a very slight
' brooming ' of the pile-head offered to the

eifective action of the hammer. He also sub-
mitted a section from the top of a green Nor-
way pine pile, where the friction of the fibres,

under the rapid blows of the hammer, had
generated sufficient heat to burn the heart of
the head of the pile quite across.

Papers bj' Benjamin Reece, of Toledo, O.,
upon railwaj'-track repairs, and bj' J. W. Put-
nam, upon cause of decay in timber, were read
by title, and ordered printed in the proceedings.

1 Concluded from No. 24.

In another room, before the persons most
directly interested, a paper was read by F. P.

Stearns of Boston, upon the current meter,

giving a theory for the maximum velocity of

water, flowing in an open channel, being found

below the surface.

The society then held a business-meeting, in

which a committee for nominating officers of

the societj- was elected. Committees on uni-

form tests of cement and on the preservation

of timber were granted further lime. The
committee appointed to procure aid from Con-
gress to carr}- on the tests of iron and steel

reported progress, and was continued.

The special committee on standard time

made a report through Dr. Eggleston to the

effect that they had obtained a general expres-

sion of opinion from men prominent as engi-

neers, railway managers and operators, and
others in all parts of the United States and
Canada, and found that exceptional unanimity

prevailed with respect to the fundamental prin-

ciple which should govern in the adoption of

a sj-stem of standard time for the whole coun-

try. The benefits of a change from the present

lack of system were illustrated, and it was
claimed that the time had arrived for action in

the matter. The report was accepted, and the

committee continued.

The convention at St. Paul then adjourned.

The U. S. engineer officers on duty in this

vicinity had an exhibit, in another room, of

plans showing the various works of improve-

ment under their charge.

On Fridaj', June 22, the convention met in

Minneapolis. The party was carried from
Hotel Lafayette across Lake Minnetonka hy
steamer, and thence by a narrow-gauge railway,

in open cars, to the cit}'. The meeting took
place in the opera-house. A welcome was
given by ex-Ma3or Rand in behalf of the city

;

a repl}' and the annual address, in the absence
of President Charles Paine, was read by
Director William Metcalf, who took for his

subject ' Engineering improvements in the

Mississippi valley.'

Mr. William P. Shinn then read a paper
upon the subject, ' How can railways be made
more efficient in the transportation of fieight?

'

which is a sequel to his paper of similar title

read at the annual meeting in 1882, and aims
to sum up the discussion, and more particularly'

to reply to the criticisms of Mr. O. Chanute
thereon. He claims that facts and figures,

which he adduces, prove that the present mile-

age basis for the adjustment of car accounts be-

tween different railroad companies is unjust to

the companies furnishing the cars ; that it is
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costly and discouraging to prompt shippei-s

;

that it leads to slow movement of loaded cars

and to non-movement of empty ears ; that it

is not practised in other countries, nor does
any like practice obtain in any other l)n.siiiess in

this countiy. The per-diem basis, on the con-

trary, is perfect!}- practicable, as proved by two
years' trial on the Union Pacific, and C'iiicago,

Burlington, and Quiucy railroads, and its use

in a modified form in two European countries.

At noon the convention adjourned. The
rest of the day, and Saturday, were given up
to the very pleasant excursions and entertain-

ments furnished bj- the people of the vicinity.

If one-half as much is done to render the

coming meeting of the American association

pleasant, those who attend will find themselves
well entertained.

The following table gives the results of the

observations in the park as far as thej' have

been made in regard to the points just enu-

merated.

SOME GEYSER COMPARISONS.

Havdex's twelfth annual report, pul)lished

by the U. S. interior deparlment, has been in

the printer's hands for some lime, and will

doubtless be shortly issued from the govern-

ment printing-office. Part ii. of this report

relates to the Yellowstone nation.il park, and
in it the hot-springs are fully descril)ed, and
the geology and topography of the park treated

of in detail.

It is proposed here to point out briefly some
of the differences in relation to geysers be-

tween the results of the work in the park and
those reachecl by Bunsen in his study of the

Iceland field. It is not necessary to present

Bunsen's conclusions in detail, nor to describe

his theory, with which doubtless the ra.ijority

of the readers of Sciknce are familiar.

Bunsen's conclusions, as presented here, are

mainly the same as stated by LeConte in his

J^lements of geology, although not considered

in the same order.

1. Bunsen founil in Iceland two kinds of

springs, viz., acid springs and alkaline car-

bonate springs; and he says that onl}' alkaline

carbonate springx become siliceous, and that

only silicated springs form geysers.
•2. The silica in solution does not deposit

on cooling, but onl}- by drying.

Our observations in the Yellowstone nation.al

park in the main verify this last conclusion,

and it is inserted, because LeConte takes ex-

ce|)tion to it as follows: "This, however, is

not true ; for the Yellowstone geyser-waters,

which ' dejiosit abundantly by cooling, evidently

because they contain much more silica than

those of Iceland."

1 This ia evidently a gramni.ilical error.

Name.
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In the Yellowstone national park, wherever
deep temperatures were taken in active springs

and geysers, thej' were found to increase with
the depth ; but temperatures of ebullition were
found at the surface of many springs, and in

some the temperatures exceeded the boiling-

point. As the time for an eruption in age3-ser

approached, the temperature increased, which
fact agrees with Bunsen's observations.

In 1865 a Mr. Brvson of Edinburgh found
that the tube of the Great gej'ser of Iceland
has a ledge about forty-five feet below the top
of the tube, and that, from beneath this ledge,

steam-bubbles rose while the tube was filling.

A thermometer sunk to this point was violently

dashed about and broken, but, when sunk
below it, was quiet and undisturbed. The
conclusion is, that here is an opening b}' which
steam and superheated water have access to

the main gej'ser-tube from the side. Similar

side-openings are known to exist in Strokhr
;

but the Great geyser is so full of water that its

structure cannot be so readilv studied as in

the case of the smaller Strokhr. In Bunsen's
theory this point forty-five feet below the sur-

face pla3's an important part. He allowed his

thermometer to remain at the bottom of the
ge3-ser-tube during a great eruption, and it

was undisturbed. Mr. Bryson's discovery-

explains its safetj'. It was below the active

side-vent of the gej'ser.

Bunsen's conclusion would therefore prob-
ablj' have to be modified so far as relates

to the temperature of ebullition not being
reached ; for, could he have obtained temper-
atures in the side-conduit, there is but little

doubt that the boiling-point would soon have
been reached, even' for the pressure of that
depth. The mass of water in the main tubes
prevents that condition at the surface; and,
when it is attained opposite the aperture, an
eruption occurs.

Bunsen's theory of the formation of geyser-
tubes also requires some modification: Con-
trarj' to his opinion, the deposit of silica is

not necessary for geyseric action. In the
Gibbon ge3'ser basin in the national park are
several geysers conspicuous from the small
amount of siliceous deposit surrounding them

;

and one in '1878 was entirely without a deposit,
having just broken out as a steam-vent. By
the following year it had settled down to regu-
lar geyser action.

As already mentioned, there are, in the park,
geysers the water of which is acid in reaction

;

and therefore the theory that before develop-
ing into a geyser the spring must pass through
a preliminary tranquil or non-eruptive stage

(in which it is an acid spring) is not war-
ranted by the facts observed in the Yellow-
stone region. It is probable that all geysers
are originally due to a violent outbreak of

steam and water, and that the first stage is

that of a huge steam-vent. Under such con-
ditions, irregular cavities and passages are

more likely to be formed than regular tubes.

The lining of the passages and tubes takes

place afterwards, and is a slow process.

Whether the subterranean passages in which
the water is heated are narrow channels, en-

largements of tubes, or caverns and tubes, is

probably of little consequence, except as the

periods or intervals of the geyser are influenced.

If water in a glass tube be heated rapidly

'from the bottom, it will be violently expelled

from the tube, or, if boiled in a kettle that has
a lid and a spout, either the lid will be blown
off, or the water will be forced out of the

spout. In the first case we have an ' explana-
tion, in part at least, of Bunsen's theory ; and
the second exemplifies the theories which pre-

suppose the existence of subterranean cavi-

ties and connected tubes. The simpler the

form of the geyser-tube, the less is the im-
pediment to the circulation of the superheated
water ; and in this fact lies the explanation
of the difference between constantly boiling

springs and ge3-sers. The variations and
modifications of the subterranean water-pas-

sages, however, must be important factors

entering into anj' complete explanation of gej'-

seric action.

Bunsen's theorj', somewhat modified, is

probably the best j-et proposed, especially that

part of it which explains the effect of the rise

of water nearly at the boiling-point to an
upper portion of the channel where its tem-
perature is in excess of that necessary- to cause
ebullition. The excess of heat is violentlj'

and instantaneously applied to the production
of steam. McKeuzie, in 1810, also recognized

the fact that the sudden evolution of steam
was the proximate cause of the eruptions ; but
he could not account for their periodical pro-

duction.

The water of geysers and hot-springs has
been boiled and reboiled for an inconceivable

period, and is freed from air as no other water
is. Its cohesion is therefore immenselj' in-

creased ; and this fact, together with the

obstruction to the free escape of steam caused
bj- irregularities in the channels, offers a com-
plete explanation of the superheating of the

water ; and it is well known, that, when water
so heated does boil, the production of vapor
is instantaneous. A. C. Peale.
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THE AFFINITIES OF RICHTHOFENIA.
Dii. W. Waagen considers the results of his receut

study of the new genus Uichthofenia Kays. (Anemia
Lawrenciana Koninck) so remarkable as to deserve

a preliminary notice (Rec. yeol. surv. India, xvi. I).

Mr. Barraiide and Professors Val^rin ami Moller

were of opinion that this fossil was more nearly re-

lated to the corals than to any other class of animals,

while Professors Zittel and Lindstroni seemed to be

in favor of the view that it was a brachiopod. In

favor of the latter view, the microscopic structure of

the shell is the most important point. Its silky

lustre is identical with that of Productus, though
this seems to be effected by different means. In the

shell of Productus it is caused by obliquely ascending

prisms, whilst in Eichthofenia it depends apparently

on the fine lamination of the shell, as in Placuna or

similar genera. Of great importance is the prismatic

structure of the single laminae of which the shell

of Richthofenia is composed. Such a prismatic

structure is chiefly characteristic of mollusks and
molluscoids. Dr. Waagen has never yet observed

this structure in corals. In Calceola sandalina,

which seems the most kindred form among corals, a

microscopic section through the larger valve showed
well its radial septa ; but all these septa exhibited a
granular, not a prismatic structure. The punctation

of the shell is very similar to that of Productus, and
so are the hollow root-like tubes which penetrate the

shell-substance of the larger valve, and adhere to other

bodies. The smaller valve can also be very well

compared to the same valve of Productus, although

it is doubtful whether the thick parallel ridges on
the hinge-line of this valve of Richthofenia can at all

be compared to a cardinal process, and whether the

impressions on the valve can be taken as muscular
impressions. Keniform bodies are most certainly

absent. Nevertheless, among the brachiopods, the

Productides are the only ones to which the genus
Kiclithofenia might stand in any relation.

Richthofenia possesses certain points of resem-

blance with rugose corals, — the irregular parti-

tions in the lower part of the larger valve ; the

columella-like portion, which is divided off by three

vertical septa ; these septa themselves, which can
well be compared to the primary and the two lateral

septa of a rugose coral ; the cellular structure of the

shell ; the septa-like ridges on the outer wall of

the animal chamt)ers, which are in connection with

the hollow canals which pierce the substance of the

shell ; and the tortuous tubes themselves, into which
the canals are prolonged on the outer side of the

larger valve. There can be no doubt, that on first

inspection, ignoring the silky lustre of the shell, one
would be far more likely to regard this fossil as a

coral than as a brachiopod.

The points of similarity between Richthofenia and
the Rudlsta, chiefly Uippurites, are not very numer-
ous. If we make a .section of Kiclithofenia from the

hinge-line to the opposite wall, so as just to touch

the median vertical septum, we obtain a figure very

similar to what a Hippurites shows when cut so as

to touch the first columellar fold. Another point of

similarity consists in the direction of the prisms, of
which the substance of the shell is composed. The
Rudista differ from all the other groups of Pelecypoda
in having the prisms of the outer shell arranged ver-

tically ; i.e., longitudinally to the whole extension
of the shell. The same is the case in the median
shell-layer of Richthofeni.a. A third point of great
importance exists in the pallial impression which
is conunon to Richthofenia and the Uudista ; and,
finally, it is not quite certain that the sinuations of
the large valve of Richthofenia on both sides of the
hinge-line, which stand in so close a connection to

the lateral vertical septa, may not be regarded as the
beginning of the infoldings of the shell, so character-
istic of the Rudista. The distance in time between
Richthofenia, which comes probably from the limits

between the carboniferous and Permian formation.s,

and the Rudista, which are for the most pai t upper
cretaceous, is so enormous, and the absence of every
connecting-link .so complete, that a close affinity be-

tween the paleozoic and the cretaceous forms should
not be expected. It will therefore only be possible

to prove the connection between the present fossil

and the Rudista, when fuither members of such a
developmental series are discovered.

As the case now stands, it will be most prudent,
in accordance with the microscopic structure of the
shell, to consider the fossil as something like a
brachiopod. As far as Dr. Waagen's opinion goes,
he is convinced that Richthofenia is a member of

a series, which, branching off somewhere from the
rugose corals, has reached in Kiclithofenia a brachio-
pod-like stage, and is going to terminate its career
as a Pelecypod, as one of the Rudista. But opinion
is nothing in science, and proofs are every thing.

As yet, it cannot be positively denied that Richtho-
fenia may be a predecessor of the Rudista.

J. B. Maecou.

THE GREENWICH OBSERVATORY.
Among the leading points referred to in the report

of the astronomer royal, W. 11. M. Christie, F.R.S.,

to the board of visitors of the Royal observatory,

Greenwich, read at the annual visitation on .June 2,

are the following :
—

Besides the regular subjects of observation with
the transit-circle,— the sun, moon, planets, and fun-

damental stars, — a new working-list of 2,6tX) stars,

comprising all those down to the sixth magnitude
inclusive, and not observed since 1800, has been pre-

pared, and was brought into use at the beginning of

March. The entire number of transits observed with

this instrument during the year was 4,188; deter-

minations of collimation-error, 3.54; determinations of

level-error. 323; number of circle-observations, 4,48.5;

determinations of nadir-point, 298; reflection-obser-

vations of stars, 484. Comet a 1882 was observed
seven times on the meridian, and comet b 1882, three.

The routine reductions of all the observations with
this instrument are reported in an extraordinary

state of forwardness. From the beginning of this

year, a correction of — 0".39 has been applied to the
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results of the nadir-observations to make them agree

in the mean with the results of the refleclion-obser-

vaticms of stars. This discordance was in-ignificant

in 1S7S, and is on the increase: its source has not

yet been traced. Three determinations of fle.Kure

have been made during the year. The correction for

jfj— O, the error of assumed co-latitude, and the posi-

tion of the ecliptic, have been investigated for 1882.

The value for the co-latitude, from the observations of

1S82, is 38° 31' 21".98. The correction to the tabular

obliquity of the ecliptic is -I- 0".44. The mean error

of the tabular right ascension of the moon, from
observations with the transit-circle, is -f 0".82.

The (ibservalious of the moon with the altazimuth

have been restricted to the seini-lunatiou between

last quarter and first quarter ; ami some limitations

have been adopted in the computations wliich

render the reduction of observatiims with this in-

strument comparatively light. The moon's diameter

has been measured thirty-three times, counting meas-

ures in both co-ordinates with the transit-circle and

the altazimuth.

A very valuable addition has been made to the

instruments of the Royal observatory by the gift of

the Lassell two-feet reflecting equatorial, generously

presented by the Misses Lassell. This is tlae instru-

ment with which the Saturnian satellite Hyperion was
discovered in 1848. It was removed from Maiden-

head early in March, and has been suitably mounted
in the grounds of the Royal observatory. The tele-

scope has two large mirrors available for use; and

the astronomer royal contemplates attaching one of

them to the tube of the ' south-east equatorial,' which

has a firm mounting and a perfect clock-work, and

employing it for spectroscopic and photographic

work. The Lassell telescope itself is well suited for

the observation of faint satellites and comets which

are beyond the present instrumental means of the

observatory.

The observations of the solar eclipse of 1882, May
17, with the south-east equatorial, have been com-

pletely reduced, and the final equations solved.

Spectroscopic observations during twelve months
have been somewhat restricted through the pressure

of photographic reductions at the time of a maxi-

mum of sun-spot frequency. The solar prominences

were observed on eight days, and four sun-spots

were examined on eight days with reference to

broadening of lines in their spectra. The spectrum

of the great spot of 1882, Nov. 12-25, showed some
remarkable reversals of the lines of hydrogen and

sodium, and extraordinary displacement of the F line.

As regards determinations of motion of stars in the

line of sight, a hundred and forty-two measures have

been made of the displacement of the F line in the

spectra of twenty-three stars, and twenty-six meas-

ures of the line bi in nine stars. The observations

of Sirius during the past winter tend, on the whole,

to confirm tlie impression that the rate of recession

of this star had diminished progressively since 1877,

and that its motion is now on the point of being

converted into one of approach.

The spectrum of comet a 1882 was examined on
three nights; that of the great comet 6 1882, also on
three nights; and that of comet a 1883, on one night.

The spectrum of the first-named object showed the

yellow sodium-lines with great brilliancy just before

perihelion passage. The spectrum of the aurora

was also examined in 1882, Nov. 17. The spectro-

scopic observations of all kinds are completely re-

duced to 1883, May 20.

During the year ending at this time, photographs
of the sun were taken on two hundred days, and
three hundred and thirty-nine plates have been
selected for preservation. The sun's disk was free

from spots on seven days; and, since the extraordi-

nary outburst of last November, the sun has been
comparatively quiescent. The astronomer royal pro-

poses soon to employ a modififd photoheliograph for

this work, so as to obtain photographs of the sun
eight inches in diameter instead of four. The meas-
urement of a large number of Indian and other

photographs of the sun, required to fill gaps in the

Greenwich series, has been completed, these photo-

graphs having been received from the Solar physics

comniiltee.

The course of the magnetic observations has

remained the same as in former years. Improve-
ments have been made in the methods of photo-

graphic registration. There has been considerable

magnetic activity during the year. The disturbances

of November last are to be detailed graphically in the
' Greenwich magnetic results for 1882.' Particulars

of magnetic disturbances are regularly communicated
to the Colliery guardian newspaper, for the infor-

mation of raining surveyors.

The mean temperature of 1882 was 49°.6, or 0°.l

lower than the average. The highest air-tempera-

ture was 81°.0, on Aug. 6; and the lowest, 22°.2, on
Dec. 11. The mean monthly temperature was above
the average from January to May, then below until

September, and differed little from the average dur-

ing the remainder of the year. The mean daily

motion of the air was 306 miles, 27 miles greater

than the average. The greatest daily motion was 758
miles, on Nov. 4; and the least, 3U miles, on Dec. 11.

The greatest hourly velocity was 64 miles, Oct. 24.

The number of hours of bright sunshine, as recorded

by Campbell's sunshine instrument, was 1,245; that

is, 40 hours above the average of the five preceding

years. The rainfall of 1882 was 25.2 inches, slightly

above the average.

In c<mclusiou, the restriction in the observations

of the moon with the altazimuth enables more
attention to be given to observations with the equa-

torials. Two observers are now available for spectro-

scopic observations during the coming year. Mr.

Christie characterizes the past year as, in some
slight degree, one of transition, and preparation for

future work. Some administrative changes have
been made; but the regular course of observation

and reduction has not been disturbed, and the stand-

ard meridian observations have been maintained in

full vigor.
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LETTERS TO THE EDITOR.
Impregnation in the turkey.

When I was a boy, my father u>eil to send nie to

some of the neiglibois with our tiirkey-ln-n, ami we
left her there with the cock a day or so. Eitlier this,

or we wimlii borrow a cock fur a day or so. and turn
liiiii Willi our lien. This was not only for one year,

but our custom; as we never wintered a turki-y-oock,

and we did raise turkeys by ihis process. Tht-re was
no po-siliility of the tuikey-cock getting with our
hen after the contact mentioned above. 1 did not
know thai this fact wa< still unknown to people.

What is ."till a qiie>tion that I should like settled by
experiment i.-, whether the spermatozoids are re-

tained M>mewliere in the oviduct until the eggs reach
a certain siage of development, dr whether they at

once iinpreunale the eggs. W. Mann.
roudain, N.Y.. July 5.

I
We fiive place to the foregoing extract from Mr.

Mann's letter, referring to Mr. Sbepard's comiimni-
cation in No. 20, p. .576, on the same subject. There
are prohablv many species of birds in which one con-
neciioii with the male >ufl3ces to impregnate a wlude
batch of eggs. That the turkey, like the common
hen. is oneof these, is a fact which hardly requires

furiher confirmation. There can be little question

that the spermatozoids are retained in the oviduct,

as in other animals, and the eggs impregnated as

they successively mature.]

Macloskie's Elementary botany.
The review willi which you favor my Elementary

botany catechi.-es me as to whether 1 am .-ure that

the seeds of Lepidium emit mucilaginous threads.

Permit nie to answer that I am sure, having made
the experiment a dozen times. Violets, besides the

orders cited by the reviewer, prove that the state-

ment as to cymose flowers being aelinomorphic re-

quires modification. I sympathize with the olijection

to the terms "e.xotest' and 'endoiest;' but the tcrins

'priiiiine' and "secundine' are bewildering to authors

as well a- students, and give priority to the part which
is in mo~t cases a result of secondary differentiation;

'tegmen' is obsolete, ami the whole subject of the

development and structure of the seed-wall requires

revision : hence the provisional use of terms which,
though hybrid, are easily understood, and not likely

to mislead the young. G. Macloskie.
.Tuly 10, 1883.

[We conjecture that Professor Macloskie had mixed
in his mind, or at Uast in his statement, two different

ca.-es, — oiie, that in which the wall of the surface-

cells of the seed-coal, changed into asulislance which
swelU into mucilage upon wetting, contains a spiral

thread, as in Collomia; the other, in which there is

no contained thread. According to our observations,

the seeds of Lepidium belong to the latter: hence
the 'catechi>m,' which was intended to call attention

to a possible oversight. We have to-day verified our
obseivalion upon seeds of Lepidium ruderale. Pfr-
haps Professor Macloskie will kindly indicate the

species in which he found flie threads. — Reviewer.]

Primitive streak of vertebrates.

Dr. Stralil of Marburg has had the kindness to

write to me concerning the alistract of his researches
(Science, i. 521). A part of his letter contains an
explanation which I shall be glad to have published

in justice to Dr. Stralil. Translated, the passage is

as follows:—
" As regards the esteemed remark at the close of

the abstract. — that I have declared erroneous Bal-
four's comparison between the primitive streak and
neurenteric canal on one side, and the blastopore of
Amphia and fishes on the other. — the remark may
be due to a misunderstanding. So far as known to
me from his descriptions, Balfour placed the neuren-
teric canal at the anterior end of the primitve streak.
But, as i have shown in my paper, the neurenteric
canal originally lies in the miildle of the primitive
streak. The object of my demonstration is to show
that the premises from which Balfour starts do not
agree with the oliservatii^ns : this, I believe, was
accomplished. This would also decide the second
point made by you,— that my argument'ation against
Balfour was defective."

1 am much indebted to Dr. Strahl for his letter,

and I think others will value his short statement of
his position. Ciiakles Skdowick Minot.

' In an Indian grave.

In an Indian grave in Santa Barbara county, Cal.,
the writer found a beautiful specimen of doubly ter-
minated limpid quartz, with a cavity half an inch
long containing water or some other fluid. It was
about four feet below the surface, and had been care-
fully depositeil with many other stone implements,
and was doubtless highly prized by its aboriginal
owner. Stephen Boweks.

WARD'S DYNAMIC SOCIOLOGY.

ir.

It is proposed to show the relation of Mr.
Ward's pulilicalion to current thought.
The law is composed of the rules of conduct

which organized society endeavors to enforce.
The law, tlierefore, represents the quantity and
quality of regulation, or, in other words, of
government, which the people of the state

in their corporate capacity deem neccssaiy for

their welfare. With resjiect to the amount
and kind of government (i.e.. of regulation,

i.e., of law) which the best interests of society
require, there is a very wide divergence of
opinion between the chief publicists of civil-

ized nations and the people themselves as
they are represented by law-making bodies.
The publicists tell us we are governed too
much ; but the people are demanding more
government, and, in obedience to this demand,
law-making bodies are rapidly extending the
scope of law. The careful observer of the
progress of government, who is at the same
time a careful reader of opinion presented in

the larger body of works on state craft, in the
more carefully prepared dissertations on this

subject appearing in the great reviews, and in

manj- of the best editorials of the 'daily press,

is astonished at the extreme conflict between
opinion and practice.

There are two classes of law-making bodies,— courts and legislatures. The growth of
law through the courts is almost unrecognized
by the people at lai^e ; yet its development
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by this agency is perhaps more rapid than by
legislation. The legal principles enunciated

in the decisions of a system of courts such as

we have under the general government and in

the several states are rapidly developing to

meet the demands of the vigorous growth of

civilization. Some mouths ago the public

prints announced a decision of the supreme

court of California which well illustrates this

statement. In more than two-fifths of the area

ofthe United States all agriculture is dependent

upon artificial irrigation. In 1866 the Con-

gress of the United States, in order to promote

mining industries in this region, and inci-

dentally to promote agriculture, enacted a

statute giving to individuals and corporations

the right to take the water of the running

streams of that country from the natural

channels in which they run, and use the same
for mining and agricultural purposes. Now,
the nature of this use is such that the water

itself cannot be returned to the natural chan-

nels to be used again ; and bj- this law the an-

tecedent common law relating to riparian rights

was repealed. As the agricultural interests

of the countrj^ were developed, it was soon

discovered that all agricultural operations were

under the control of water companies ; for

these companies claimed ownership to the

water, and the right to use it themselves or to

sell it to whom they pleased. But the decision

mentioned above was to the effect that these

companies possess only the water-ways, the

canals and hj'draulic appliances connected

therewith ; that thej' are common carriers of

water, and are themselves subject to the law

relating to common carriers. Hy reflection it

will be perceived that this decision will affect

vast interests, and deepl}' influence the daily

life of thousands, and eventuall3' of millions, of

people. This serves to illustrate the nature

of the court-made law, which is so rapidlj'

growing, and affecting in a multitude of wa^-s

the relations of men, and restricting the rights

of the few for the benefit of the many, which
is in the very nature of law. In the above
statement it will be observed that the initial

change in the law was the statute of 1866.

So the national and state legislatures ai'e con-

stantly engaged in making new laws for the

government of the people ; and this, in the

main, ever in obedience to popular demand.
Such is the practice. The legislature stimu-

lates the court, and legal decisions incite new
legislation ; and thus it is that the public men
of this country and of other civilized nations

devote their energies to the development of
government by devising new laws for the reg-

ulation of conduct, and creating new oflSces

for the administration of law.

Again : in everj* communit}' there is a bodj'

of good and earnest people demanding reform,

or devising methods for the improvement of

mankind in diverse ways, — for the relief of

the unfortunate, for the education of the

masses, to diminish suffering, crime, and
Ignorance ; and the energies of these people,

exerted ever}'where, in season and out of
season, create a sentiment that law-making
bodies cannot ignore.

Yet, in opposi)tion to all this, the publicists

ask for less government, and say, ' Let soci-

ety alone.' This theoretic opposition to the

course of progress, manifest in the develop-

ment of institutions, arises from the stand-

point, or phase of the philosophy of evolution,

at which our thinkers have arrived. The laws

of biologic evolution are applied to sociologj'.

The philosophy of science, which is but in-

choate, is adjudged to be complete, and prin-

ciples that require restriction are held to be
universal.

In biologic evolution the cause of progress

is recognized as the survival of the fittest in

the struggle for existence ; and this has been

widely accepted as the cause of sociologic

progress, and Herbert Spencer is the prophet

of this philosophj'. As set forth bj' him and
his large following, progress is secured bj- an
inexorable law of nature, which brooks no
interference ; and the efforts of mankind to

improve the condition of mankind do but

retard the natural process : and the proper

sphere of government is the direct suppression

and punishment of crime, and that onl}'. It

is from this postulate that the theorists are

antagonizing the practice of all the legislatures

and courts of civilization. Though Mr. Ward
does not state the problem as above, yet his

book is written to controvert the Spencerian

and generallj' accepted theorj-, to present a

new philosoph}' of society- which shall be suf-

ficient warrant for the course pursued bj'

practical statesmen and jurists, and to support

the earnest people of the world in their efforts

to benefit the race. His postulate, though
stated in other terms, is essentially this : that

social progress is due to the struggle for hap-

piness, and the adoptioh of that conduct which
secures happiness ; and that the process, in-

stead of being natural and genetic, is artificial

and teleologic ; that men devise methods for

securing happiness, and gradually attain their

ends.

Mr. Spencer looks upon society as an
organism, and iu this he is followed b}- Mr.
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Ward ; but the former author makes it the

central point of his sociology, around which all

other facts are <;;athered, and he elaborates a

s^'stem of analogies with biologic organization,

as if, in fact, tliev were homologies. It will

perhaps be nearer the truth to speak of a state,

rather than society at large, as an organism.
The organization of mankind is twofold,

— activital and regulative. By the activital

organization, wliich is usually discussed in

works on political economy under the title

' division of labor,' the industries and other

occupations of mankind arc parcelled out to

individuals and corporations ; so that a man,
in working for himself, works for many others,

and an interdependence of parts in the social

organism is thus established. For the suc-

cessful operation of the activital organization,

the regulative organization is established,

which results in government, with its three

co-ordinate departments, — executive, legis-

lative, and judicial. Without division of labor

and governmental regulation, the individuals of
the human race would be entirely discrete ;

with them, mankind is organized into societies

which we call ' states.' In so farastlie people

of one state are related to the people of another

through their industries, there is an inchoate

organization of state witli state, which can
only be completed by the consolidation of such
states. Though Mr. Spencer devotes an in-

ordinate space to the demonstration of the

organization of society, he fails to discovei'.

that, iu so far as organization is accomplished,

the method of l)iologic progress b}' the sur-

vival of the fittest is repealed. In the stiuggle

for existence, state comes into competition with

state ; and to this extent the biologic law of

the survival of the fittest applies. But in the

relations of the interdependent parts of states,

i.e., the ditferent classes of people existing in

a tribe or nation, the law of the survival of the

fittest in the struggle for existence no longer

applies ; the unfit do not succumb ; the wel-

fare of each class (i.e., each organ, interde-

pendent part) depends upon the welfare of
each other part, — of the whole. There raa\-

be a competition for leadersiiip, or for emi-
nence in other respects, but not for existence.

Those who adopt the Spcncerian theorv'

believe that they find confirmation of their

doctrine in the history of legislation. In

modern times, since the ditferentiation of ex-

ecutive, legislative, and judicial organs and
functions in government, legislation has often

been unwise, and laws have failed to secure

the purposes for which thej- were enacted.

In this branch of human endeavor it would be

strange if it were everywhere and at all times
characterized by wisdom, when man has so

frequently failed in otlier ertbrt.

But beside the general failure for lack of
wisdom, there has been failure for certain

special reasons. Early law was common law ;

later law is in part statutory. In the change
from the former to the latter, many great mis-
takes have been made. Tiie liody of law exist-

ing in a state, be it tribal or national, is the
chief body of the ethics of the people of such
state. But among such people there are

ethical rules not found in the law, but hehl

1)y individuals in a greater or less number.
These non-legalized ethics are of two kinds, —
first, those which have i)assed from the law.
and are yet held in veneration by a part of
the people ; second, those which the more
advanced minds are endeavoring to establish.

The first are obsolete ; the second, inchoate.

Much of the law which Spencerian philosophers
have used to illustrate the folly of legislation

has been in instances where an attempt has
been made to revive obsolete common-law prin-

ciples by effective statutory law. Mr. Spencer's
illustrations are chiefly of this class ; and he
has been followed by many a writer. This
source of disaster can be avoided, not by re-

fusing to legislate, but by a proper knowledge
of the course of progriss in social evolution.

This course of evolution has not been, as Mr.
Spencer postulates and elaborately discusses,

from more regulation to less, from militancy
to industrialism, but from less to more law.
aud from non-essential to essential regulation.

When diseases were believed to be flie work
of evil spirits, or to result from the practice

of sorcery, the relations of men to supposed
spiritual beings were regulated, and witchcrafi;

was punished ; but, when diseases are dis-

covered to be due to unwliolesome conditions

of environment, sanitary laws are enacted.

And in like manner in ever^' department of
government the change is going on. Laws are

sociologic inventions, analogous to the tech-

nologic inventions of the industries. Along
with much failure there is much success. As
the progress of industries would cease were
no new methods devised, so the progress of
society would end if new law were not enacted.

DjMiamic sociology, as presented by the

author, is the philosophy of human 'endeavor,
and the justification of man in his effort to

to improve his condition. Those persons, and
thej' are many, who are actively engaged in

the promotion of institutions and regulations

for the benefit of mankind, will find in it

philosophic hope ; while those who are opposed
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to the course of practical events appearing in

public affairs cannot aff'orcl to ignore their

strongest opponent.

The evolution which is discovered every-

where in nature, to be properly demonstrated,

must have its explanation set forth in three

parts. First, it must be explained why there

is change, for without change there can be

no development; second, it must be shown
b3' what agency change results in progress,

for change to inferior or co-ordinate conditions

is not evolution ; and, third, what is the course

of progress, for, if there is progress, it must be

in some direction that can be determined, an*

thus science becomes prophetic.

Of the three departments of sociology, —
namety, the causes of social change, the causes

of social progress, and the course of social

progress-, — the work under consideration, as

its name indicates, is devoted to but one,

— the cause of social progress ; though it in-

cidentally discusses many of the subjects of

evolution in other branches of science, and

the author ultimately reaches the conclusion

that education is the chief means to secure

social progress, and thus secure human hap-

piness.

SIEMENS' SOf.AR ENERGY.

On the conservation of solar energy : a collection of
papers and discussions. By C. Williams Sie-

mens, F.R.S., D.C.L. London, Macniillan §
Co., 1883. 20+111 p. 8°.

This is a collection of the original paper

read before the Eoyal society b}- Siemens, and

the criticisms from Fitzgerald, Faj-e, Hirn,

Archibald, and others, together with the re-

plies of Siemens.

The theory, well summed up on p. 22, sup-

poses that space is filled with aqueous vapor

and carbon compounds ; that these, at low

pressures, are dissociated b}' the radiant ener-

gjr of the sun ; that the dissociated elements

are drawn into the sun at its poles, unite, and
generate heat sufficient to give a temperature

of about 2,800° C. ; and that the aqueous va-

por and carbon compounds formed are again

thrown off' by centrifugal force at the sun's

equator.

As evidence of the presence of carbon va-

pors in space, Siemens refers to the analyses

of meteors, which in some cases have proved

that hydrocarbons were a component of the

meteoric mass, and again to the work of Abnej'

and Langlej' on the absorption of the radiant

energy of the sun.

The dissociation of vapors at low tensions

is a point which seems to be well estabiislied.

One of the earliest proofs is given in Prof. J.

Willard Gibbs's paper on the equilibrium of

heterogeneous substances.' He shows, that

in a mixture of gases, as of oxygen, hydro-

gen, and vapor of water, in which the vapor
is formed with a decrease in volume from tliat

of the components, it is possible to assign a

value to the tension such that the mixture may
be in a state of dissipated energy ; i.e.. in such

a condition that the energy of the system is a

minimum for its entrop3- ; and that any change
in energy can be brought about onlj- bj' work
done bj' some outside system and in propor-

tion to that outside work. In such a state,

nothing of the nature of an explosion could be

caused bj' an electric spark : the elements

would cease to show the phenomenon of chem-
ical affinitj-. Willard Gibbs writes, "It maj',

indeed, be true, that at ordinaiy temperatures,

except when the quantity either of hydrogen
or of oxj-gen is very small compared witb the

quantity of water, the state of dissipated en-

ergy is one of such extreme rarefaction as to

lie entirely bej'ond our power of experimental

verification." In the formula from which
these results are deduced, the ratio occurs of

the amounts of the components to that of the

compound, these' amounts being raised to

small powers. This explains the qualification

as to the amount of components which may
exist in a free state.

This last condition may have an important

bearing on the possibilitj' of the truth of Sie-

mens' theory ; for, although Gibbs has shown
that dissociation may occur in rarefied vapors,

still the amount of the dissociation is limited

unless the rarefaction be very great.

Some two or three years ago Professor Og-
den Rood succeeded in getting experimental

evidence of dissociation iu rarefied gases at

ordinaiT temperatures, but has never published

his results.

Dr. Siemens gives, on p. 13, what evidence

he earlj' obtained of dissociation of gases in

vacuum tubes under the influence of sunlight.

What he has done since may be found from an

account of his recent lecture at the Ro^'al in-

stitution {Nature, Maj- 3). Objections to the

theory are well put by Fitzgerald when he asks

(p. 41) "how the interplanetary gases near the

sun acquire a sufficient radial velocity to pre-

vent their becoming a dense atmosphere round

him ; whj' enormous atmospheres have not long

ago become attached to the planets, notably to

the moon ; whj' the earth has not long ago been

deluged when a constant stream of aqueous

1 Proc. Conn. acnd. BC, iii.
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vapor, that would produce a rain of more than
thirty inches per annum all over the earth, must
annually pass out past the earth in order to

supply fuel to be dissociated by the heat that

annually passes the earth ; and why we can
see the stars, althouirh most of the solar radia-

tions are absorbed within some reasonable dis-

tance of the sun."
It can 1k' hardly looked on as a strong

answer to tiie lirst question, that " the gases,
being for the most part hydrogen and hydro-
gen compounds, have a low specific gravity
as compared with the denser gases forming the

permanent solar atmosphere. On flashing into

flame in the piiotospliere, their specific gravity

would be vastly diminished, tluis giving rise to

a certain rebound action, which, coupled with

their acquired onward motion and with the

centrifugal impulse they receive bj- frietional

contact with the lower atmosphere, constitutes

them a surface-stream flowing from the polar

to the e<iuatorial regions, and thence into

space." It is certainly hard to understand
why the atmosphere of any member of the

solar s\'stem should not be made up of the

gases of interplanetary space in the same pro-

portions in which they may exist in such space,

if there is the' free circulation called for by
Siemens' theory.

Faye objects that the presence of such a

resisting medium in space as the vapors is

not to be acce])ted, with our present knowledge,
and that the centrifugal force at the sun's

e(iuator is far too small for the action required.

Ilirn, starting with tlie supposition that the

sun's temperature is 20,000^ C, writes, that,

although the dissociated gases might unite in

the chromosphere, they would, on passing down
through the sun's atmosphere, be again disso-

ciated, and absorb as much heat as thej- had
given out on combining. To this, Siemens

might have answered that the gases would
again combine on passing off at the equator.

The discussion of the theory at the time of
its first statement was most earnest; but, in

spite of the ingenuity displa3'ed in its elabora-

tion, it as j-et cannot be accepted as probable.

INSPIRED SCIENCE.
Eureka ; or, The golden door ajar, the mi/xteries of the

world mij.iteriouMi/ revealed. By Asa T. Green.
Cincinnati, Collins, 18S3. 141 p., portr., cuts.

16°.

The publisher acts as editor of this book,
interspersing his own chapters among the

author's in an odd fashion. The florid periods

of the one form a curious setting for the rough,

ungrammatical language of the other.

The author has • revelations ' of a • wonder-
ful knowledge ' which he obtained, partly in the

woods, and partly- in Oil City, and desires to

impart them to scientific men. We will offer

them a bit.

" If we would lay a telegraph-wire down down {sic)

from every point of the earth, and of water, and all

points telegraph at one time to a given point, the re-

sult would be to find that the atmosphere was going
as fast as the earth, and the earth :is fast as the at-

mosphere. Thus you see it is the atmosphere that
carries the earth around. . . .

"Third reason why the earth is round; namely,
because the mountains are up. If the earth was Hat,

the mountains would be just as liable to be down as
up, but as the curvature of the earth is up, hence the
mountains are up. . . .

" If sound travels by vibration, as science teaches,
and science teaches that vibration creates heat, that
if a cricket should stand on one end of a solid slab-

stone and rub his wings together, why is it that the
vibration with the particles of stone does not com-
pletely melt the stone in ten minutes '.' I deny the
hypothesis."

• Wonderful knowledge,' indeed I

WEEKLY SUMMARY OF TEE PROGRESS OF SCIENCE.

MATHEMATICS.

Points of inflection.— I-el U = x'^y^z'' + ku^ =
be an equation in homogeneous co-ordinates; x, y, z.

are the sides of the triangle of reference, and
u = ax + by + cz ; a, j3, y. li, are integers such that

a + j3 + } = 6; a, b, c, are given qu.antities, and k a

variable parameter. For a — l3 = y = 1, this equa-

tion gives a system of cubics having, as is well

known, their points of inflection distributed by threes

upon three right lines; viz., the three real points of

inflection upon u, and the remaining six points, in

threes, upon two imaginary lines.

The author, M. A. Legoux, proposes to consider the

general case of curves of the order i. The three sides

of the triangle of reference are tangents to all the

curves of the system in the points where these sides

meet the line v. The order of contact is i! — 1 : it (5 is

even, the curve in the neighborhood of Ihe point of

contact lies on one side of the tangent; if i' is odd, the

rurve here cuts the tangent, giving a point of inflec-

tion of a higher order. M. Legoux shows that the

proposed curves have imaginary points of inflection,

which are distributed upon two conjugate imaginary

right lines which are independent of the value of it.

If d is even, there are no other inflections: but, if i is
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odd, there exist three real points of inflection upon
the line u, so that in the last case there exists, as in

the case of cubics, an inflectional triangle. — {Nouv.

ann. math., Feb.) t. c. [105

ENGINEERING.

Electric-lighting machines on shipboard.

—

More than a dozen of the steamers plying between

New Yorlv and Liverpool are fitted up with electric-

lighting machinery. Probably three times as many
are so fitted out on the various other lines of ocean-

going steamships. The British steamers are largely

supplied with the Siemens and Swan apparatus, but

the other systems are well represented. The electric-

light apparatus of the Arizona consists of two Sie-

mens compound dynamos, each sufficient to supply

current to three hundred high-resistance Swan lamps.

They are driven by a pair of ' Caledonian ' engines of

nine and a half inch cylinders and fourteen inches

stroke of piston. The two machines are mounted
upon a common foundation, and are set in such

manner that the driving-pulleys do not interfere with

each other. The belts are tightened by moving the

machines away from each other ; they are formed of

one continuous I'ope carried around each pulley ten

times. Both cabins, and the steerage as well, are

lighted by these machines. — {Engineering, May.)

K. H. T. [106

New engine for electric-lighting.— Mr. E. D.

Farcot has designed a new form of compound engine

for electric-lighting machinery. It consists of two

cylinders, the larger set above the smaller. The space

between the two pistons is undivided, and is in com-

munication with the interior of the engine-frame,

and is never put in connection with the steam-supply

pipe. The steam first enters the small cylinder, and

is thence exhausted into the large cylinder, thus

driving the pistons, which are both on a single rod,

in opposite directions by a system of intermitted

expansion. The engine is thus seen to be of the

'Wolff system.' The space between the two pistons

is made to communicate with the larger space in the

frame, merely to secure a reduced variation of uncoun-
terbalanced pressure. No stuffing-box is needed in

this engine in any inaccessible part of the machine.

The valve-gear is of the plainest possible description,

and the whole engine is built with a view to simpli-

city and small cost in construction and operation. It

is intended to be driven up to four hundred revolu-

tions per minute. — {Publication industrielle, May.)

R. H. T. [107

Steam-jackets for steam-engines.— Hcrr Heim
reports to the German society of engineers the results

of experiments to determine the economy to be de-

rived by the addition of steam-jackets to various

forms of steam-engine. He finds that a six-horse power
portable engine, unjacketed, demanded an excess

of thirty-five per cent over the theoretical quantity of

steam that should have been required to do the work

;

an eighteen inch Wheelock engine required the same
excess over the calculated quantity. Both were non-
condensing. Condensing-engines experience a still

greater loss due to internal 'cylinder condensation.'

Engines expanding ten times demand seventy-four

per cent excess; when cutting off at one-fifth, sixty-

two per cent; and expanding three times, fifty-five

per cent more than the calculated amount when they

are unjacketed. By adding a jacket, he concludes

that the loss can be reduced to sixty-four, fifty-four,

and forty-eight per cent. The effect of increase of

piston speed is similar to that of adding a jacket.

An engine at three feet, and at seven feet piston speed

per second, gave a record of loss amounting to ninety-

six and seventy per cent. The addition of the con-

denser causes increase of this loss. A twenty-inch

non-condensing engine, woi-king at five atmospheres

pressure, was provided with a condenser, and, while

the power was increased one hundred and forty per

cent, the waste was increased from forty-two to sixty-

two per cent. A hoisting-engine, working intermit-

tently, exhibited a loss of a hundred and forty-two per

cent of the weight of steam utilized.— {Mechanics,

June. ) E. H. T. [108
AGRICULTURE.

The gases evolved during the conversion of

grass into hay.— In a series of experiments on this

subject, conducted by Dr. P. F. Frankland and Mr. F.

Jordan, freshly-cut grass in quantities of five grams
each was allowed to stand in a glass tube over mer-
cury. The glass tube was filled with air, inert gases,

and experiments were also performed in vacuo. In

air all the oxygen was absorbed at the end of three

days, and 46% of carbonic dioxide was evolved.

At the end of thirty days the percentage of carbonic

dioxide reached 85.33, requiring a corresponding

amount of oxygen, which must have come from the

substance of the grass itself. Nearly pure carbonic

dioxide was evolved in an atmosphere of the same
gas, and a higher percentage seemed to be given off

in darkness than in sunlight, although the authors

were somewhat in doubt on this point. In an atmos-
phere of pure oxygen, the latter was absorbed com-
pletely in seven days, and the evolution of nitrogen

ceased when the oxygen disappeared. When the

experiment was conducted in an atmosphere of

hydrogen, 21.11% of this gas was replaced by car-

bonic dioxide at the end of three days. It thus

appears that certain constituents of the grass under-

go a rapid process of oxidation, and that nitrogen

is evolved as long as the atmosphere contains free

oxygen. The decomposition-products of grass, when
allowed to stand under water, were also examined.

The grass was first soaked in distilled water, and the

dissolved air removed with a Sprengel pump. Car-

bonic dioxide formed about 90 %, and hydrogen about

9 %, of the gases collected at the end of thirty days. No
gas was evolved when the formation of bacteria was
prevented by the addition to the water of phenol

or mercuric chloride. As the other products of the

fermentation, acetic and lactic acids, and probably

propionic acid, were identified. — (Journ. chem. soc,

June, 1883.) c. f. m. [109

Absorption of moisture by soils.— Fisher finds

that, contrary to Knop's statement, the amount of

hygroscopic moistvire retained by a soil varies greatly

with the amount of moisture present in the air, as
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well as with the temperature. At temperatures ran-

ging approximately from 20° to 30° C, about half as

much water was retained in a half-saturated as in

a saturated atmosphere. As the temperature was
raised, more water was absorbed from the saturated

atmosphere, but less from the half-saturated one. —
{Rep. Cal. coUerjc (I'jr.. 18S2, 52.) H. P. A. [110

Influence of organic manures on temperature
of soil.— In expeiiineiits on this subject. K. Wagner
finds that organic manures raise the temperature of

the soil to an e.xlent increasing with the quantity

of the manure, the temperature of the soil, and its

moisture, so long as the latter is not in such excess as

to hinder access of oxygen to the organic matter, or

to cool tlie soil too much by its evaporation. Porosity

and ready decomposability on the part of the manure
favor the action. The increase of temperature is

greatest at first, may continue from four to twelve or

more weeks, but under practical conditions is too

small to be of much significance. — (Forsc/j. ayr.

phys., V. 37:!.) u. i'. a. [m
Moisture of the soil.— lu pot-experiments with

peat, Ileinrich obtained the largest crop when the

peat contained sixty per cent of the total quantity of

water which it was capable of containing. Earlier

experiment by Hellriegel on sandy soil gave nearly

the same results. When the moisture of the peat fell

below twenty per cent of its water-capacity, no crop

was obtained, while in case of sand a small crop was

obtained when the moisture was only ten per cent of

the total water-capacity. — (Died, cenlr.-blatt., xii.

10!).) H. I'. A. [112

GEOLOGY.

Lithology.

Cleopatra's Needle.— In a paper by Dr. P. Frazer

is given a description of some thin sections of the

New-York obelisk, made by Prof. A. Stelzner of

Freiberg, accompanied by four lithographic plates.

The rock is composed of fresh microcline, showing in

polarized light its characteristic grating; oligoclase.

somewhat decomposed, and showing fine twinning

striation; quartz in grains and granular aggregates,

containing fluid cavities, trichites, and hematite

plates; light green hornblende with irregular outlines;

biotite in large brown, translucent scales; titanite in

numerous small yellowish-red grainsj water-clear

acicular apatite crystals; magnetite in opaciue irregu-

lar grains and in octahedrons; minute zircon crystals;

yellowish-green needles of epidote and viridite. A
granite from Germantown was regarded as similar

to the Syene granite. The former is composed of

microcline, plagioclase, quartz, hornblende, biotite,

muscovite, titanite, etc. Frazer gives the lileratiire

of the subject. — {Trann. Amer. inst. min. enf/.,

lioslon mertinij.) m. e. w. [113

Journalistic lithology. — A weekly journal was
established last year in England on the peculiar plan

of publishing descriptions of microscopic slides, with

figures of the same, while duplicates of the described

preparations were to be sent to every subscriber.

This method, if under the direction of competent

specialists, would serve as a valuable means of home

training for those who are unable to place them-
selves under the direct instruction of competent

teachers. It promised twenty-six histological, eigh-

teen botanical, and eight lithological sections a year.

The lithological descriptions, so far, have embraced
the following rocks: pikrite, dolerite, diabase, red

and white syenite, and serpentine, with some biblio-

graphical lists. While the journal contains some
matter of interest to lithologists, it is, on the whole,

a disappointing and unsafe guide for a student. In

some cases the style of the lowest grade of " popular

scientific lecturers' has been adopted; and the phrase
' plugs of exosmotic transference,' used for veins, is

too good to be lost. — (Studies in microscopical sci-

ence, London, 1882-83.) M. E. w. [114

METEOROLOGY.
Sun-spots.— At the university observatory at

Kome on' 2fi9 days in 1881, and 2SI0 in 1882, Tacchini

has made observations of sun-spots. He shows that

in 1882 there was an increase in spots over 1881.

The meandaily number by months was, in 1881. iy..55,

and, in 1882, 22..57. There were peculiar maxima in

the number in April and November, 1882. Taking

each period of constant activity in the daily observa-

tions in 1882, a second maximum and minimum
period appears at the half sun's rotation. For the

faculae we also find that the increase is less with the

growth of the spots; the yearly mean in 1881 being

8S..'ifi, and, in XS82, SL.'JS. It is believed from the

character of the sun's activity at the last maximum
period, as compared with the present, that the maxi-

mum spottedness will occur in IS83. —{Naturl'or-

scher, May 12.) ii. A. ir. [115

PHYSICAL GEOGRAPHY.
Artesian iwells in Algeria. — In the south of the

province of C'onstantiue, Algeria, the boring of arte-

sian wells, begun in 18o0, was continued with re-

newed activity, after the interruption occasioned by

the Franco-Prussian war, under the direction of M.

Jus. At the end, of 1879 the long line of wells fol-

lowing the AVady Rir, between Biskra and Tugurt,

included 434 sunk by the Ar.ibs, and yielding G4,000

litres a minute, and OS bored by the French, yielding

113,000 litres. In the same decade, the number of

jialm-trees in the oases had increased from 359,000

to 517.000; of fruit-trees, from 40,00ii to 90,000; of

inhabitants, from 0,672 to 12,827. During the first

half of 1880, twelve new wells were bored, yielding

22,000 litres, and, at the end of 1881, the total supply

of water from these underground sources was 209,-

OlMl litres a minute. —(J. J. Clamageran, Uev. geogr.

(•/ifeniKi., 1883. 43.) [116

Currents of the Pacific Ocean.— Antisell dis-

cusses the general motion of the warm currents of

the western and northern Pacific, brings together a

number of data not before correlated, illustrates them

by maps and diagrams, and comes to the conclusion

that, 1°, the warming influence of the North Pacific

is the Kurosiwo, the motor power of which is the

south-west monsoon, blowing from April to October;

and, 2°, that the North Pacific Ocean has practically
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no northern outlet, Bering Strait affording no real

access for ocean-currents into tlie Arctic Ocean. —
{Bxdl. Amei: geogr. soc, ii. 1SS3.) w. H. D. [117

The Connecticut River in the glacial period.—
Professor J. D. Dana continues his studies on the

former lines of flow of the flooded Connecticut at

the end of the ice time, and finds evidence, from the
height and coarseness of the terraces, that some of

the river's waters found their way southward along
the Farmington valley (where the Farniington Paver
now runs northward), down the upper course of the

Quinnipiac, and thence directly southward along the

present Mill Eiver channel, to the Sound at New
Haven, and not all the way along the Quinnipiac,
as was formerly supposed. — {Amer. journ. sc. xxv.

1883, 440. ) ^Y. M. n. [118

GEOGRAPHY.
(4.9ia.)

New Gruiuea.—A ten-days" trip inland from Port

Moresby, made by W. G. Lawes and two others,

with a party of natives, led them over the Veriata

Mountain, about two thousand feet high, and up the

valley of the Laloke River. From the mountain-sum-
mit, they had a fine view of sea and coast, hill and
valley, intersected by many winding streams. In the

valley, they visited the Kouua Falls, — about two hun-
dred and fifty feet in height, and a hundred and fifty

feet wide. The travellers saw many of the natives

of the Koiari tribes, and found them- all friendly and
honest. They are smaller, darker, and more hairy

than the coast tribes, and it was not uncommon to find

a man. with beard and mustache. They have a super-

stitious belief, that, when a man dies, he has been
bewitched by a spirit belonging to a neighboring

tribe, who then must pay for the loss: fighting,

therefore, always follows the death of a man of any
consequence. Fruit is very plentiful and in great

variety. Salt is highly prized, and makes a very ac-

ceptable present. The native method of getting fire

is peculiar: a.piece of dry, pithy wood is split a little

way, and held open with a stone; some tinder is put

in the cleft, and a strip of rattan or bamboo is passed

through it, and then pulled rapidly one way and the

other till smoke and fire appear. In the ' Sogere

'

district, the villages consist of only eight or ten

houses, and two or three ' tree-houses ' which serve

as forts. The occupants prepare for an attack by
carrying up a supply of stones into the tree-houses;

and as they are sometimes over one hundred feet

high, and command the whole village, they are not
easily taken. Travelling was not easy, as there were
numerous streams to cross, and leeches were very
plentiful in the wet grass. — (Proc. roy. geogr. soc,

V. 1883, 35.5. ) w. m. d. [119

Indian surveys.— A general report on surveys in

India- during 1881-82, by Gen. J. T. Walker, an-

nounces the completion of the triangulation of all

India on the lines long ago marked out by Col.

Everest and sanctioned by the East India company.
The latest part of this Great trigonometrical survey

was the eastei-n frontier series of triangles extending
from Assam to Tenasserim, where it was brought to

a close on a base line of verification at Mergui. The
topographical survey has continued its work in vari-

ous parts of the peninsula, turning out maps on sev-

eral scales embracing nearly twenty-five thousand
square miles, besides forest and town surveys on large

scales. A new survey of the Hoogly is begun, as the

existing maps are out of date and on too small a scale

for utility in so densely populated and valuable a

region.

The chief geographic interest in the volume is

found in the reports on trans-Himalayan explorations

by trained native travellers, and in the reports of vari-

ous executive officers of the survey on their districts.

— {Proc. roy. geogr. soc, v. 1883, oQS.) w. m. d.

[120
BOTANY.

New TTstilagineae.— Cornu gives an account of

the anatomy and germination of the spores in several

curious Ustilagineae. Ustilago axicola. Berk, and

Curt., is made the type of a new genus, Cintractia,

characterized by the formation of the spores in suc-

cessive concentric circles. The curious Testicularia

Cyperi from the United States is figured, and a

second species of Leersia is described. The new
genus Doassansia, in which the spore masses ar6 sur-

rounded by a peculiar envelope, has one represen-

tative from North America which is figured by

Cornu. — {Ann. sc nat, xv. 2fi9.) w. G. F. [121

Zygospores of Mucors.— Bainier has studied

the conditions which favor the production of zygo-

spores in Mucors, and finds that the conditions vary

in the different species. The absence of free oxygen or

of light is not a necessary condition, nor is a deficient

supply of nourishment always required for the pro-

duction of zygospores. Bainier cites a considerable

number of cases where he has cultivated different

species, and gives the manipulations required in each

case for securing sporangia and zygospores ; and he

adds some observations on the chemical action of

certain species. It appears that Phycomyces nltens,

which usually grows on fatty substances, which it

decomposes, can also be cultivated on cochineal, caus-

ing it to assume a deeper color, and rendering it moi'e

valuable commercially. Mucor racemosus, and a

new species, M. tenuis, are described and illustrated

in full. — {Ann. sc nat, xv. 342.) w. o. F. [122

Lignification of epidermal membranes.— Be-

sides cutinization, the change which characterizes

epidermal cell-walls in general, the exposed wall may
undergo two others : it may be converted into muci-

lage, thereby becoming weakened, or it may be ren-

dered firm by the deposition or infiltration of mineral

matter's. To these well-known transformations of

epidermal cells, Lemaire now adds lignificalinn, hith-

erto supposed to be confined to internal tissues. For

the detection of lignine, he uses the useful reagent

suggested by Wiesner, phloroglucine. A section of

epidermis is transferred from an alcoholic solution

of the agent to hydrochloric acid, when the lignified

membranes assume a rose color, the other parts re-
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maining unchanged. For purposes of control, similar

sections are first treated with either nitric acid or a

solution of bleachinij-powder, by which reagents,

preferably the latter, the lignino is removed. Lemaire
has detected lignine in the epidermal w.-iUs of Cycads,

many Coniferae, and in the petiole of certain ferns.

The stomata of gymnospermous plants have been
found by him to always have the membranes some-
what lignified. — (Ann. sc. nat., xv. 302.) g. l. a.

[123

Mentzelia laevicaulis as a fly-catcher.— Mar-

cus A. .Junes of Salt L.ike City, acting upon Dr.

Gray"s suggestion, e.-samined this plant with the fol-

lowing interesting results: "the leaves are thickly

beset with coarse hairs, which are furnished with

several pairs of barbs pointing downward along

them, while the top has an anchor-shaped summit
twice as large as the other barbs. These hairs stand

so close together that tlie barbs almost touch.

Thickly studding the leaf, were many dead and dying

mosquitoes, species of .aphis, and other small insects.

Some of these were caught by the bead; but most
of them were held by the proboscis, as their heads

were too large to slip between the barbs. All

were more or less mutilated, probably by other in-

sects. A sweet fluid was secreted by the leaf, and
this attracted the insects. There was no evidence of

any digestion going on, as none of the victims could

get close enough to the surface of the leaf to be

touched by the fluid."— (Bull. Torrey club, June.)

G. L. G. [124

Elongation of pedicels in Didymoplexis. —
Hemsley calls attention to the elongation of the

pedicels in these Asiatic orchids .after fertilization,

by which the ripening capsules are carried up above

the decaying vegetable matter in which the plants

grow. It is thus quite different from the elongation

of the flower-stalks of Arachis and other plants which

bury their ripening fruit. What its exact bearing on

dissemination may be is not quite clear. — (Joum.
Linn. »oc. hot., June 6.) w. t. [125

ZOOLOGY.

UoUusks.

Mediterranean Mollusca.— Dr. J. Gwyn Jef-

freys publishes a useful annotated list of species ob-

tained near Crete by .Vdmiral Spratt in seventy to a

hundred and twenty fathoms. They are mostly quite

minute. Ten new species are described and well

figured. One, an extremely minute shell, which

might well prove the fry of something larger, is

globosely conical, imperforate, and with the pillar

angulated and spread out at its base. It is referred

to a new genus, Brugnonia, and placed in the Solari-

idae. A list of Cstracoda and Foraminifera, collected

with the shells, is added by Jlr. David Robertson.

— (Ann. ma'j. nat. hist., yiny.) w. H. i). [126

Structure of the shell in brachiopods and
chitons. — Van Bemmelen has prepared an English

abstract of th.at part of his Dutch paper which relates

to the brachiopods. The principal points of the

dissertation are also to be found In the Jenaische zeit-

scliri/l. ix. h. 1-2, l&S:;. That part relating to the chi-

tons, which is the more interesting becatiso in a fresher

field, has not been made available for students who
do not read Dutch. The paper is decidedly sopho-

morical, containing much that is important but not

new. and a little that is new but not important, if

we except the opinions of the author. The st.ateraent

that there is any difference, except in degree, between

the structure of the peduncle in Lingulidae and in

other brachiopods, will require much more demonstra-

tion before it can hope to be accepted; and the prin-

ciples upon which he includes the greater in the less

by placing brachioiiods among the chaetopods, would,

if carried to their logical conclusion, incluile man
among the Ascidians. — (.Inn. inwj. nat. hint., May.)

w. II. D. [127

Economic mollusks at the Fisheries exhibi-

tion.— The catalogue of the economic mollusks

exhibited by the U. S. fish-commission at London,

prepared by Lieut. Winslow, U.S.N., has just ap-

peared, and forms a pamphlet of 85 pages, contain-

ing much information. — w. u. D. [128

VERTEBRATES.
Homologues of the parts of the temporal

bones.— M. Lavocat, at the close of his revision of

this subject, offers the following conclusions : —
1. That the relations of the squamosal and the

zygomatic process in mammals show how ill applied

to the oviparous vertebrates are the terms ' tympanic

bone' (o.i tympanique), generally applied to the

squamosal, and ' squamous portion of the temporal

'

{icaille temporale), given to the zygomatic process.

In the oviparous vertebrates the tympanic bone does

not exist. 2. That the zygomatic process, always

included between the squamosal and the jugal,

should never he confounded with the squamosal.

:;. That there is a vulgar error relative to the tempo-

ral of serpents, in which the superior part of the

squamosal has been considered to be the mastoid
;

while, in reality, the mastoid is invariably situated

above or behind the auditory cavity, and is never

movable. 4. That in birds the sciuamosal cannot be

represented by the posterior frontal, because the lat-

ter is orbital in its relations, while the former is tem-

poral ; also that the zygomatic process should not

be confounded with the jugal, the one having rela-

tions with the squamosal, the other with the max-

illary.

The author also states concisely that that bone

nuist be considered the squamosal which, though

fixed or movable, is situated in front of the auditory

canal, and articulates with the pterygoid and the

mandible. In the oviparous vertebrates, the squa-

mosal h.as commonly been wrongly designated "the

tympanic' The zygomatic process, whether fixed or

free, is always included between the squamosal and

the malar. The parts of the temporal are also clear-

ly distinguishable by their toleological relations.

The author furnishes the data for the table (see

p. 114) of the synonymy of the temporal bone in the

fishes and lower vertebrates. — (Mem. acad. sc. 7'ou-

J'iU«e, iv. 1.S82, 71.) f. w. t. [129
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Nomenclature of the squamosal bone {tem,poral ecailleux) of the Vertebrata piseiformes.

lavocat.
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were examined in detail, more and more points were

discovered wiiich conld witli difficulty be brought

into harmony witli that prima facie view. Inquirers

who were not subject to the disturbing influence of

Rouman patriotism came to the conclusion that the

present Romance-speaking population of Roumania
and Transylvania have migrated thither fnmi the

lands south of the Danube since the beginning of

the twelfth century. In addition to the ordinary

ethnologic evidence, the philological argument has

been effectually urged by Paul Uunfalvy. Both in

the middle ages and at the present time, a people is

found in various parts of the Balkan peninsula

whose speech so closely resembles that of the northern

Roumans as to prove that they are dialects of one

language, and must have been diffused from a com-

mon centre. — {Academy, May IH.) J. w. P. [133

NOTES AND NEWS.
It was known some months since how Mr. Henri

Harrisse had ni.ade, as he claimed, a discovery that

the Portuguese had as early as 1502 mapped out the

eastern seaboard of the present United St.ites from

Florida to the neighborhood of 4(i° north latitude.

A few weeks ago Sir. EIarri>se laid a copy of the dis-

covered map before the French institute with docu-

mentary proof of its date (l.i02). A more particular

statement has reached us in a letter from the Rev.

Edward E. Hale, written in Paris, where he had in-

spected Mr. Harrisse's copy of the map and document
which were found in the archives of the Este family

in Modena. We must await conclusive particulars,

to be published by Mr. Harrisse, before determining

if this last be one of the important contributions to

the study of early American cartography, which this

whilom Xew-York lawyer has made. Meanwhile it

is not at all clear whether the new map is going to

contribute any thing further than what we have

already known from the old Portuguese chart, which
Lelewel gives in his Giorjraplde du moyen ur/e, pi. 43,

with a conjectural date between 1-jitl and 1504. This

gives a rude representation of Florida, with its east-

erly coast trending northerly, and coming abruptly to

an end. Lying to the north-east, and in mid-ocean,

is a bit of continental shore, indicating the Cortereal

discoveries in its latinized name, ' Regalis domus,'

with a large island adjacent called ' Terra labora-

torum,' or Labrador. The earliest printed map of

this region bears a strong resemblance to the Por-

tuguese chart, and would seem to have been based

on the same or similar information; and this is the

famous Stobnicza map, which was published at

Cracow not far from 1512. The 1511 Ptolemy has

the Cortereal region, but omits Florida. From two
maps in the 1513 Ptolemy a delineation very like the

Portuguese chart can lie maile up; and after this its

contours became for some years an established type

frequently met with. Another Portuguese chart is

well known to students in this held; and that is the

one which has been reproduced by Stevens, Kunst-

mann, Kohl, and others, and is usually placed be-

tween 1514 and 1520. If it embodied current knowl-

edge in Portug,il, it was certainly not generally

known there that the eastern coast united with the

Cortereal region; for the ocean is represented as

washing uninterruptedly between.

From what Mr. Hale writes, the newly found map
would seem to be much the same in character as the

15i;i printed Ptolemy maps, thus carrying back their

delineation ten or eleven years earlier; and this, we
have seen, takes us to the supposed date (1.501-1504)

of the Lelewel Portuguese chart, which is essentially

like the 1513 maps, and seemingly like the Este map:
but a sight of Harrisse's discovered chart, in due

time to reach us, will give us something more than

conjecture on which to base an estimate of its im-

portance.

There is one discovery, however, which we are

waiting for, and in time it may come; that is, the

evidence, cartographical we hope, rather than docu-

mentary, that the Biscayau fisherman knew the

Grand Banks and the adjacent coasts long before

Columbus. It seems harder not to believe that this

W.1S the case than to believe it. The hardy fisher-

men of the Bay of Biscay had stretched their courses

farther and farther to ihe north in pursuit of the

stock-fish or cod, whicli was the staple food of

Catholic Europe for more than a hundred days in the

year. They had gone to Iceland, and, by easy gra-

dation, to the Greenland seas; and we must remem-
ber that on this very Portuguese chart of 1501-1504,

and in the Ptolemy, preceding the time of Columbus,

Greenland was but a prolongation of north-western

Europe. Accordingly, following ^heir game, the

fishermen could easily have cruised still farther

along the Labrador coast, .and to the neighborhood

of Newfoundland, without in the least supposing

they had fovind a new world, but rather a hitherto

uuvisited region of the old world. So, on their re-

turn, their sailor's yarns would raise no suspicion

of a new quarter of the globe, such as Europe was

startled at when Columbus returned from his pur-

posed quest. It was not the fishermen's report, ac-

cordingly, that could have incited Cabot; but, wlien

news reached England of the discovery of the

Spaniards, it can easily be conceived how these

sailor's yarns may have been interpreted in the

belief that the land found by Columbus must, by

the analogy of continents, have stretched to the

north, and could be found by sailing west from

England. Further, so far .is Columbus' views were

shared, that he had reached the co.ast of Asia, the

reports of Marco Polo and the rest showed that the

Asian coast must lie also in that very direction.

Now, when Cabot re.iched the land, and found the

natives calling the stock-fish or cod, baccalaos, where

did they get the very term which Biscayan fishermen

had applied to the same fish for centuries ? This has

always been a puzzle. It seems to us that it will yet

be discovered that Oabot had only reached by a

southern passage the region which the Biscayans liad

long been sailing to by the northern. The archives

of Europe, we are confident, will yet reveal the

proof. Only last summer the Rev. Mr. Hale, search-

ing the archives at Madrid, found a sketch by Cortes
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of the Gulf of California, made six years before the

earliest that had previously been known; and it dis-

closed the extent of Cortes' own examination of

the Pacific coast in advance of his captains. The
archives of the old world have by no means yet

yielded all that tliey may.
— The funeral of the late Mr. William Spottiswoode

took place atnoon July 5 in Westminster Abbey, and

was attended by many distinguished men from the

various scientific and other societies with which the

deceased was connected. There was also a large at-

tendance of the general public. The pall-bearers were

Marquis of Salisbury, Oxford university ; Lord Gran-

ville, London university; Sir W. Siemens, British as-

sociation; Sir F. Leighton, Eoyal academy; Sir .J.

Lubbock, Linnaean society; Sir Bartle Frere, Eoyal

Asiatic society; Sir W. Armstrong, Institute of civil

engineers; Dr. Evans, Eoyal society; Chancellor of

the exchequer, H. M. government; Duke of Nortlium-

berland, Eoyal institution; Master of the stationers'

company, tlie company; Lord Aberdare, Eoyal geo-

graphical society; G. Busk, Esq., Eoyal astronomi-

cal society; Professor Flower, Zoological society;

Mr. Shinn, Mr. Carey, Mr. Hunt, Mr. Millwood, Mr.

White, Mr. Wilson, representing departments in the

Queen's printing-office.

The Athenaeum says of Mr. Spottiswoode: "Mr.
W. Spottiswoode's illness had from the first caused

serious alarm ; still it was hoped that he would tri-

umph over typhoid-fever, though complicated by
congestion of the lungs. His strength had, however,

been shaken by the severe accident lie met with some
months ago, and there is little doubt that his indefati-

gable attention to duties of various sorts had over-

tasked even his vigorous constitution. He combined
with the studies of a physicist and a mathematician
the supervision of a great mercantile concern. To
accomplish all this; to make elaborate and delicate

experiments, contribute a succession of paj^ers to the

Transactions of the Eoyal society and The Philo-

sopJiical magazine ; to mix frequently in general

society ; to preside over the chief of our scientific

bodies, and manage a large business, — was possible

only to a man who would map out the work of every

day, and never waste a minute of his time. And this

was the case with Mr. Spottiswoode. His was
eminently an organizing brain, gifted with great

clearness, complete mastery of detail, unfailing

punctuality, and power at once to seize the essence

of any matter brought under his notice. Personally

he was most kind and generous, eminently tolerant

of differences of opinion, and courteous to all with
whom he came in contact."
— On Thursday night, July 12, 1883, the newer of

the buildings of the Indiana university was struck

by lightning and thoroughly destroyed. The build-

ing was a four-story brick of Gothic design. Upon
the first floor were the collections of geology, miner-
alogy, and archeology, and the chemical laboratory;

on the second floor were the libraries and the physi-

cal laboratory ; while the third contained the valuable
zoological collections of the university, and the mu-
seum of comparative anatomy. The loss as reported

is as follows: museum, §75,000; library, §36,000;

laboratory, 810,000; building, .$45,000; total, $166,-

000; upon which there was a total insurance of §27,-

454.54.

The entire Owen collection of 85,000 specimens of

geology and mineralogy was destroyed. This collec-

tion contained many tj^jes of species described by
David Dale Owen and others. The geological col-

lection also contained many noted specimens from
Europe and America, among the more celebrated of

which were the large Wiirtemberg Ichthyosaurus, and

a Megalonyx from Henderson, Ky. The latter has

fortunately been described and figured by Professor

Cope for the forthcoming report of the Indiana geo-

logical survey. A fine set of Ward's casts was also

destroyed, but can readily be replaced.

Professor Van Nuys' chemical laboratory, contain-

ing a number of fine imported pieces of chemical

apparatus; Professor Wylie's jihysical laboratory,

including a number of the owner's ingenious mech-
anisms, and the entire ichthyological collections of

Professoi'S Jordan and Gilbert,— representing years

of patient work, and probably the finest private col-

lection of fishes in the United States, — were also

destroyed, together with valuable collections belong-

ing to the U. S. national museum, Yale college,

Cornell university, and other institutions.

The Brookville society of natm'al history, of Brook-

ville, Ind., has been the first to offer aid to the insti-

tution: they have placed their entire collection of

duplicates at the service of the trustees, from which
several thousand specimens will be received as soon

as arrangements can be made to accommodate them.

It is understood that the trustees will jiroceed at once

to replace the building which was destroyed; and
they should erect a substantial fire-proof building in

which to keep what valuable material they may here-

after acquire.

— The circular of the local committee of the Ameri-

can association announces reduced rates on very

many railways and at the hotels of Minneapolis.

The latter, however, are crowded at this season ; and

members are recommended to resort to the subur-

ban hotels on Lake Minnetonka and Lake Calhoun,

about twelve miles from the city, to and from many
of which the railways will carry members free, the

time being about half an hour. Many members will

be entertained by the citizens of Minneapolis; and

a sub-committee will endeavor to find entertainment

for all who will notify its chairman, Hon. A. C.

Eand, early, of their intention to be present.

The usual favors will be granted by the telegraph

companies. Badges, a daily lunch, and low-priced

carriages will be furnished, together with a descrip-

tive and illustrated guide to the city of Minneapolis,

now in preparation. Express packages containing

apparatus, specimens, maps, books, drawings, or

other articles designed for use in the meetings, will

be forwarded by the American express company, and

delivered free of charge at the University of Minne-

sota. Such parcels should be addressed in care of

Prof. J. A. Dodge, to whom, also, all correspondence

relating to the same should be sent. After Aug. 12,
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letters may be addressed to members at Minneapolis,

in care of tlie association, and they will be delivered

from the office of the local committee at the uni-

versity.

An excursion will be made to Minnetonlia, and
return, on Saturday afternoon, when a lawn picnic

will be served at the Lake Park llotel. If a party

of a hundred and fifty or more desire to make an

excursion to Winnipeg, and return, at one-half of

regular fare, the St. Paul, Minneapolis, and Manitoba
I'ailway will send a special train for thoir accommo-
dation. No definite arrangements have yet been

made for other excursions.

The retiring address of President J. W. Dawson
will be given at the Westminster church, on Nicollet

avenue, on Wednesday evening. After the address

a reception will be held by the local committee at

the Xicollt't House.
The meeting will probably be one of special inter-

est to glacial geologists, numerous papers concerning

the terminal moraine and other glacial phenomena
being expected.
— The annual meeting of the Society for the pro-

motion of agricultural science will be held in Minne-
apolis on Aug. 13 and 14, in the Agricultural college

building, of the State university.

— .V special public meeting of tlie Cambridge ento-

mological club will be held in Minneapolis, at the

chapel of the university, at two p.m. on Tuesday,
Aug. 14, to which all persons interested in ento-

mology are invited.

— The annual meeting of the American forestry

congress will be held at St..Paul, Minn., commencing
on Wednesday, Aug. S, 1883. The local committee
has in charge the arrangement of railroad facilities,

etc., announcement of which will be sent to all mem-
bers in due time, and to all those who express their

desire to attend the meeting. Papers to be read at

the meeting, or abstracts of the same, should be sent

in to the corresponding secretary two weeks before

meeting, according to the by-laws of the congress.

— A geographical and ethnological exhibition will

be held in Nancy from Aug. 20 to Sept. 20.

— The French association for the advancement of

sciences meet at Rouen, Aug. 10-23.

— The sixth congress of the French geographical

societies will meet under the presidency of M. de

Lesseps at Douai on the 26th of August, and remain

five days in session. A geographical exposition will

form a feature of the meeting. The seventh congress

will meet at Rouen in 1884, and the eighth at Oran
in 1885.

— The seventh congress of the Russian scientific

association will be held in Odessa from Aug, 30 to

Sept. i).

— The sixth annual meeting of the American
society of microscopists will be held in Chic.tgo, be-

ginning Tuesday, Aug. 7, 1SS3, and continuing four

days. Ample preparations are making by the com-
mittee of the State microscopical society of Illinois,

and the Chicago academy of sciences ; and the attend-

ance of members is expected to be larger than ever

before. First-class hotel accommodations at reduced

special rates have been secured, and choice arrange-

ments made for the comfort and convenience of the

meeting. Titles of papers may be sent to the secre-

tary, Prof. D. S. Kellicott, PhD., 119 14th St.,

Buffalo, N.Y. Full provision will be made for illus-

tration, by projection .apparatus, of any article when
the authors may so desire. A special hour will be

allotted each day to the exhibition of objects and ap-

paratus referred to or described in communications
read before the society; an evening will also be set

iip.^rt for the presentation of methods of work, in-

cluding staining, section-cutting, mounting, micro-

photography, etc. A general microscopical soiri'e

will be held on another evening, and members are

requested to bring instruments and slides with them.

The exhibition of instruments and accessories by

makers and dealers promises to be unusually fine.

The officers of the society are Albert McCalla of

Fairfield, lo., president; E. H. Griflilh of Fairport,

X.Y., and George C. Taylor of Thiliode.aux, La.,

vice-presidents; D. S. Kellicott of Buffalo, X.Y., sec-

retary; and George E. Fell of Buffalo, N.Y., treas-

urer.

— The Soci^t^ academique of Brest held an exhi-

bition of matters relating to geography, .June 3-17.

An especial object was to bring to notice the rich

ethnological material which has accumulated in this

city during many years. The halls devoted to Japan,

China, Cochin-China, and West Africa, presented

much of interest.

— In the PkitoKophical transactions for 1817 (p.

32:>), Sir William Ilerschel says, that. " beside the 683

star-gauges published in the Philosophical transac-

tions for 1785 (p. 221), above 400 more have been

taken in various parts of the heavens."

These four hundred unpublished gauges have lately

been extracted from the original observing-books

preserved at the Herschol family residence at Colling-

wood, through the kindness of Sir William Herschel,

the present baronet, and of his brother. M.ajor John
Herschel; and the manuscript h,as been presented

to Professor Holden, director of the Washburn
observatory.

The original records are in the liandwriting of

Miss Caroline Ilerschel, and by her faithful care

every detail necessary to their accurate deduction is

preserved. It will be observed that only two-thirds

of the star-gauges of Herschel have heretofore been

known. The new acquisition will l)e welcomed by

those interested in this class of observations. They
are a new gift from an inexhaustible mine.
— The bureau of education has just published a

circular of information, containing the results of an

inquiry into the effects of co-educating the sexes in

three hundred and forty cities and large towns of the

Union. Of these, three hundred and twenty-one

practise co-education throughout the public-school

course, seventeen co-educat<' for part of the course,

and two separate the sexes entirely. A carefiU

analysis of the reasons adduced for co-education en-

ables the editor to formulate them as follows: co-

education of the sexes is preferred where practised,

because it is, 1°, natural, following the usual struc-
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ture of the family and of society; 2°, customary,

or in harmony with the habits and sentiments of

every-day life and law; 3°, impartial, affording to

both sexes equal opportunities for culture; 4°, eco-

nomical, using school-funds to the best advantage;

5°, convenient both to superintendent and teachers

in assigning, grading, instruction, and discipline;

and, 6°, beneficial to the minds, morals, habits, and
development of the pupils. The pamphlet concludes

by observing that "both the general instruction of

girls, and the common employment of women as

public-school teachers, depend, to a very great degree,

on the prevalence of co-education, and that a general

discontinuance of it would entail either much in-

creased expense for additional buildings and teachers,

or a withdrawal of educational privileges from the

future women and mothers of the nation."
— Mr. Charles B. Dyer, a well-known collector of

Cincinnati fossils, died at his home on Wednesday,
July 11, after a painful illness of over three months'
duration. He was for many years engaged in amass-
ing one of the finest collections of local paleon-

tology in the country, which now reposes in the

Agassiz museum in Cambridge. His rarest fossils

were collected by himself, and his industry in the

pursuit of new and fine specimens was untiring. In
connection with Mr. S. A. Miller, Mr. Dyer issued a

few years ago, at his own expense, a pamphlet with
two plates, containing descriptions of new forms
from his collection, entitled ' Contributions to paleon-

tology.' Thirty years ago Mr. Dyer retired from
business with a moderate fortune, and devoted all his

time to collecting. He was an eccentric man, with
strong feelings, but a fast friend and a pleasant com-
panion. He was in the seventy-eighth year of his

age, and had lived in Cincinnati for over fifty-five

years. His name is attached to one of the common-
est crinoids of the Cincinnati rocks, Glyptocrinus

Dyeri, and to several very rare and beautiful forms
discovered by him.
— The Imperial geographical society of St. Peters-

burg has awarded its great gold medal to H. W.
Abich for his researches into the geology of the Cau-
casus. The Liitke medal was received by W. K.
Dollen of the Pulkova observatory for improvements
in astronomical instruments; Vitkoiiski, Barsoff, and
Krasnoperoff have received medals for ethnographic

and statistical works ; Oshanin, for travels in Turkes-
tan, etc. Silver medals were awarded to Brunoii for

meteorological researches, and to Lessar, Sohultz,

Grladisheff, Kiseleff, Eodionoff, and Slovtsoff for sur-

veys and journeys, chiefly on the Asiatic frontier of

Russia.
— The observatory at Moscow was among the

establishments of the northern hemisphere which co-

operated with Mr. David Gill, Her majesty's astrono-

mer at Cape Town, in securing observations of the

small planet Victoria, at its late opposition, for a new
determination of the solar parallax. The ninth vol-

ume (livraison i.) o/ the Annales of this institution

contains the results of these observations, together

with several papers by its director. Dr. Bredichin,

relating to comets and allied subjects.
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II.

In a former number we reviewed some of

the important principles of general classifica-

tion suggested by !Mr. Goode's plan of tlie

National museum. We resume the topic to

discuss some of the salient points in the minor

groupings of the same scheme.

Section iii., 'natural resources,' i.e., 'force

and matter,' appears to be out of place.

Certainly these are primary subjects ; and we

cannot, as a merely practical matter, under-

stand why the study of ph3'sics and chemistry

is placed after that of the earth, which is to be

treated of earlier under the separate heads of

'cosmology.' 'geology,' 'physiography,' etc.,

in section ii. Imagine a person trying to learn

something of the relations of force and matter

to the history of the development of the earth

and its topography as it now appears, and hav-

ing in view the applications of these studies to

the explanation of some of man's migrations or

racial differences, or to an}' other anthropologi-

cal problem which might reach back to primary

connections. Is it supposable that his inquiries

would be facilitated by placing the collection

in such relations to each other as completely

to cover up and invert their natural relations

and logical order? Or is it probable that the

mind of the visitor would be more enlightened

by getting his information about the relations

of the elements after he had passed through

celestial and terrestrial physics and chemistry,

and all the applications of these to the history

of the development of the earth ?

We can readily picture to ourselves the con-

fusion which might be generated in his mind,

and the discovery he might make of the neces-

sitj' of reviewing all he had passed over before ;

but we fail in attempts to imagine the advan-

tages of this inversion. We cannot, therefore,

understand the considerations which induced
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Mr. Goodc to adopt this method of arranging

the sections, nor why he did not place natural

resources first, and man last, in his natural

history division ; for that is what the first three

sections really constitute when taken together.

They would then have stood in approximately

natural, and certainly respectably logical, rela-

tions to each other.

We should then have had in section i., phys-

ics, chemistrj', and all the mineralogical, botan-

ical, and zoological collections as introductions

to the study of section ii., where the princi-

ples of science learned in passing them in r<3-

view would be found of essential assistance in

understanding the earth, with all the topics of

cosmolog3', geolog\", etc., whether presented,

as Mr. Goode proposes, solely as man's abode,

or in its more natural relation to the universe

as a planetary body. The last seems to us the

preferable because more natural mode of pres-

entation ; and the author shows this by bring-

ing in eosmolog}-. This, if at all effective,

must show that the earth is a planet primarily

uninhabitable by man, and evolved without ref-

erence to his existence, conducted in its career

by cosmic forces uninfluenced by his presence,

and, in all likelihood, destined to become unfit,

in course of time, for his existence.

After the earth as man's abode had been

passed through by the visitor, we could readily

conceive of his being all the better prepared

for the understanding of section iii., ' the nat-

ural history of man and his adjuncts of all

kinds.'

Fasaing over section iv. (• the exploitative

industries') and section v. ('the elaborative

industries'), which together constitute what

appears to be a second grand division of the

museum representing the purely industrial side,

we come to section vi. In this section are in-

cluded foods, and drinks in their final stages

of preparation for the use of man, narcotics,

dress, buildings, furniture, he'atiug and illumi-

nation, niodicinc, hygiene, transportation. All
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of these are supposed to have a more direct

relation to the physical condition of mankind,

either from their nature, or in the peculiar

stages of their manufacture which makes them

admissible to the cases of this section.

Section vii., ' social relations of mankind

(sociologj' and its accessories) ,' is to be an ex-

position of the appliances and methods made

use of bj' man in his social relations, commu-

nication of ideas and their record, trade and

commerce, societies and federations, govern-

ment and law, war, ceremonies.

Section viii., ' intellectual occupations of

mankind (art, science, and philosophj-),' is to

show the existing intellectual and moral condi-

tion of man, and the most perfect results of

human achievement in everj' direction of ac-

tivitj'. Its topics are to be games and amuse-

ments, music, the drama, the arts, literature,

folk-lore, science, philosophj', education, and

climaxes of human achievement.

The sixth to the eighth sections contain the

special topics which can be used to illustrate

the results of the intellectual i^rogress of man

more completely and directly, perhaps, than

the industries, in sections iv. and v. ; and these

are accordinglj' placed in a succession leading

naturally to their culmination in the topic which

terminates section viii., and is at the same time

the sixty-fourth and last of all of the topics.

This terminal topip is to be an exposition of the

most remarkable achievements of man. The

separation of this from the final topic of sec-

tion i. ('man in his individual manifestations,

representative men, biography ') shows, that,

though Mr. Goode has kept in view the kej'-

note of man's progress in civilization, the-

development of the individual, he has never-

theless either failed in seeing, or considered of

subordinate importance, the racial peculiarities

and advantages of which the representative

man is necessarily only the concentrated or

focalized expression.

In fact, this want of what we might call

psychological insight is apparent everywhere
;

and throughout the scheme the race is subor-

dinated to the notion that man should be pre-

sented and considered as a whole, whether in

the development of the topics separately, or the

purel}- comparative arrangement of the sixt^--

four topics themselves as assembled in the

different sections of the museum. In section

i. man is treated of ' psychologically as a unit
;

'

and it is only in the second topic of this [sec-

tion, where the natural relations of men force

the treatment to stand upon a racial basis, that

we find this policy even apparently abandoned.

We say apparently ; because, as we understand

it, the effort here will be not to show the his-

torical or phj'sical development of the races,

so much as to contrast them side bj- side and

exhibit the characteristics of each race.

In all its parts, the arrangement is based

in each topic upon a comparison of the work

of different races ; and the objects used for

these purposes must be withdrawn from their

natural associations in other collections, and

their significance in the historj^ physical and

psj'chological, of any particular race, be sacri-

ficed.

This is the method of comparative anatom^y,

and has certain obvious advantages for the

study of anatomy if it is confined in applica-

tion within the well-defined limits of any one

type of plants or animals; but it is liable to lead

to serious errors when carried beyond these

limits. The dismembered organs or parts,

though similar, are, when found in distinct

types, unquestionabl}- often distinct in origin.

The comparative method necessarily cuts across

the natural order of things in their relations

to time and to the successive stages of their

development : and this is an ob\-ious defect,

which, when applied to anthropological col-

lections, is destructive of all natural concep-

tions as to the way in which modifications and

changes really arise or flow out of pre-existing

localized or racial conditions.

Anthropology' as a science is essentially con-

cerned in tracing the history of different races

of men : it clings to the race as the safest

basis of classification at present existing, and

it is the test bj- which all general conclusions

with regard to the nature of man and the evolu-

tion of civilization are judged. A museum of

anthropology departs widelj- from this basis
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anil tnu' scientific conservatism when it as-

sumes the task of harmonizing the psychology

of all the races of men, especially in the pres-

ent almost unexplored condition of this field

in savage races, and when it declares that it

can present a true picture of the existing con-

dition of man by the method of gener.al com-

parison of things whose connections, as they

stand side by side, are obviously unnatural.

The presentation of the results of achieve-

ment in all directions, as attained bj- each

race or natural association of races, could

not have been open to such serious objec-

tions, would have been far more effectual,

and more in accordance with the principles of

modern classification and the practice of mu-

seums of anthropology. It would, at any

rate, have retained the collections in what are

known to be their natural relations ; such a

presentation could not have failed, therefore, to

meet the wants of the future and the demands

of the present in a more effectual way than hy

any artificial classification, whatever its con-

venience.

We do not think that the industrial side

would have suffered from this polic}', but, on

the contrary, we think its subjects would have

greatly gained in interest from being shown as

developed by the different races ; nor do we

believe that such a plan would have demanded

more room than the present plan, required any

more duplicate collections for its proper illus-

tration, or }-et have greatly increased the diffi-

culties of the classification of topics which 5Ir.

(Joode has so .ably handled in his scheme.

The comparative method could then, if

deemed necessary, have been resorted to as

a crowning effort to show, side by side in a

single collection, the ultimate achievements

and results attained b}* each race, how fiir it

had been able to advance in civilization, and

what influence, if any, its finest work li.ad liad

upon the existing conditions of that civiliza-

tion. Such a summarv certainly could be so

limited by judicious selection as to be brought

witliin the mental grasp of the intelligent and

diligent student ; whereas a definite concep-

tion of 5Ir. Coode's sixty-four topics presup-

poses mental powers of a titanic order. In

fact, the graphic picture of civilization which

thev will present will, from their number and

mode of arrangement, be necessarily heteroge-

neous,— an improvement, no doubt, on general

notions in being composed of objects fnstead of

individualized mental conceptions, but certain-

ly not capable of giving the harmonious effect

which the author aims at producing.

The National museum is, however, to be

not onh' the representative educational mu-

seum of this country, but is also to be com-

bined with departments of research. We have,

therefore, to consider the probable influence of

the museum of education and its collections

upon the departments of research, bequeathed

to its care hy the Smithsonian, as well as

those likely to come under its influence in the

future. These last collections might, perhaps,

be safely left to themselves ; but it must be

remembered, that, though at present secure,

the}- will eventually obey the law of attraction,

and their curators must begin immediately to

t.nke an active interest in the collections which

are to represent their achievements before the

country at large, and the relations of these de-

partments to the prospects of investigators.

At present the departments of research and

those of education are not only under one head,

but the subordinate offices are also united in

the same persons. Under these circumstances,

we view with apprehension certain tendencies,

which are evident in the pamphlet before us,

and especially the prominence given to the

industrial sections. Their present mode of

arr.angement and ideals do not definitively shut

out all possibility of co-operation with business ;

on the contrary, if we understand certain pas-

sages in Jlr. Goode's pamphlet, this co-opera-

tion is invited, and some firms are alreadj-

providing the cases with collections of indus-

trial products. We know that science is not

tiie weakest now in the National museum, and

our fears will probably highly amuse the officers

of the industrial sections ; but nevertheless, we

cannot see what is to prevent enterprising firms

from presently finding out the value of tliese

departments as advertising mediums, and being
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aggressively if not successfully generous in

supplying tlieir wants with expensive gifts,

accompanied by their business-cards. The fer-

tility of the imagination in the construction of

wedges may certainly be counted upon as quite

equal to the opening of any cracks which may

present themselves ; and we think it would have

been far more prudent to recognize and provide

for these dangers, however remote they might

be considered.

We are, of course, conscious that the joining

of hands between science and the industries is

the general drift of the tendencies of the day,

especially in this country. That this will ele-

vate the industries, we have no doubt; but

that it will also elevate the ideals of science,

we do not believe. How will the future di-

rector, however scientific, avoid the necessity

of becoming, before the government and the

country, the representative of great commer-

cial and industrial questions and interests,

and be in danger of having his interests and

his thoughts drawn into the vortex of such

affairs, to the exclusion and neglect of the

purely scientific aims and objects of the mu-

seum ? We do not claim that this will be sure

to be the case, but simply that we do not see

how he can avoid the natural results of his

position at the head of the great industrial

museum of the country.

Mr. Goode's pamphlet also contains other

matters, which, when viewed in the light given

by the past history of other museums, show

the neglect of essential precautions. There is,

for example, no provision for limiting the ac-

cumulations of specimens. On the contrary',

overpowered by the wants of his world-embra-

cing scheme, he appeals to public-spirited citi-

zens to come forward and deposit their valuable

and extensive private collections ; and it is

especially recommended that the officers, bj'

a wise forethought, should encourage this pro-

pensity to the utmost.

Private collections have been made for the

most heterogeneous purposes ; and it is well

known that their possessors usually demand, in

return for their generosity in giving them, that

tliey shall be kept together, or have a goodly

proportion of exliil:)ition space allotted to them.

Such unqualified appeals, and the neglect of all

other precautions * against the unlimited acqui-

sition of materials, are entirelj- at variance with

the selective policy previously announced, and

a complete surrender of the principles which

should govern a museum starting with a new-

ideal, and bent upon avoiding the errors of

policj' and the uunecessarj' burdens which had

been previously and truthfully described by

Mr. Goode as the greatest obstacles in the path

of the older museums.

It does not require a prophetic eye to see in

the near future, that assisted by the Fish-com-

mission, the Geological surve}', and other de-

partments of the government, the business

energy and liberalitj- of the American citizen,

the pride, energj-, and influence of the present

staff of museum, uncontrolled by any prudential

considerations, and stimulated b}' the uni\ersal

field they are required to cover, will heap up

materials not onlj' faster than they can be han-

dled, but in such masses that they will become,

as in older museums, serious obstacles to the

progress of the museum of education itself, and

be still more serious in their effects upon the

museum of research. The resources of the

National museum, however great the3' may be,

will inevitably find themselves, sooner or later,

blocked by these accumulations ; and their care

will occupy- the time of the officers in an in-

creasing ratio. Luckilj' for science, men in

such positions have frequently found them-

selves unable to resist the suggestive seduc-

tions of research, and allowed collections to

suffer while they studied ; but many, too con-

scientious to do this, have been sacrificed to

the mere preservation of materials, whose labors

would have repaid the daily wages of many

more lower-class laborers to any civilized gov-

ernment. Large accumulations, however, not

only directly discourage the investigator by

^ That we are not misrepresenting the spirit of the c

this remarlv may be learned in Mr. Goode's own words : "The
classification proposed should provide a place for every object

in existence which it is possible to describe, or which may be

designatetl by a name. When the object itself cannot be ob-

tained, its place should be supplied by a model, picture, or dia-
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wasting his time, but their necessary preserva-

tion strikes at a still more vital point in nsing

up funds which could otherwise be employed

for the publication of the results of researches.

They also equally interfere with the purchase of

delicate instruments, the employment of labor

to directly assist in carrying out the purposes

of research, prevent the purchase of such

specimens or collections as may be essential,

and cut off opportunities for travel and study

in other nniseuras or parts of the world.

We think, therefore, that, while the National

museum may open some paths to the investi-

gator, it will neither directly do the verj- best

work in this direction, nor give us any grounds

for believing that it will introduce a new era of

prosperit}' for abstract investigation. It will

add one more to the useful scientific institu-

tions of its kind, it will undoubtedlj- contribute

to the progress of science by increasing the

op]iortunities for employment and bj- the ex-

ample of its officers ; but it will not do much

for them or for us in the way of an exalted

ideal.

If the museum of education had been lim-

ited hy a wise policy of selection in its ac-

cumulations of materials, and placed under a

distinct staff, we could have made no such ob-

jections ; then the practical objects of its ex-

istence would not have suffered, as they now

surely will, from the psychological tendencies

of the investigating curators ; nor, on the other

band, would the investigators themselves have

been distracted by having a double purpose

in all that they were doing, and frequently

obliged to sacrifice one or the other. We do

not wish to impl}- that the museums shoukl

not be under one general he.id, and have all

the benefits of mutual association, but simpl}-

insist that the ideals are quite distinct, and

the officers should realize this by being under

different regulations, and under a different gov-

ernment, in each of the two museums. The

investigator cannot avoid placing on exhibition

the record of his own and others' work ; and

he will find a thousand good reasons for crowd-

ing the cases with fine collections, because they

are fine, and because tliey are important in

research, or unique, or remarkable : and the

educational idea will be subordinate or com-

jiletely lost in such parts of the museum, so

far as the average student is concerned.

The cost of the museum will be enormous ;

but if its lessons can be easily ma.stered bj*

the average student, and in this case the

student is the average congressman, he will

not begrudge the funds wliich are necessary

for its support. It must be remembered that

these are keen men, quick to see the advan-

tages of such lessons as the museum can teach

them : especially if. like the library, it can

make itself really useful to them, aud keep up

with the times by illustrating the new results

of discovery and research in all departments

of learning in an explanatory and popular way.

We imagine that they will not be slow in call-

ing upon the oflicers of the musenm whenever

they have need of their services, and that they

will be rather disgusted if any of the require-

ments of research interfere with their desire for

information.

While we wish the greatest success to the

National museum and its energetic and de-

servedly popular director, and have the high-

est respect and friendliest feeling towards

their undertaking, aud a faith that they will

finally work out a better result than is prom-

ised, we think that neither this faith nor their

great scientific achievements, of which we are

justly proud, nor the liberality of the govern-

ment, can entirely make up for the absence of

the public recognition of a more purely scien-

tific ideal in ovr National museum. •

KINETIC CONSIDERATIONS AS TO THE
NATURE OF THE ATOMIC MOTIONS
WHICH PROBABLY ORIGINATE RA-
DIATIONS.^— U.

IIavinc. now sufliciently cleared the field of

inquirj- by this preliminary discussion, let us

consider the proposed hypothesis somewhat
more closely, both as to what it is precisely,

and as to how far it is in accordance with the

phenomena. The whole outcome of Lockyer's

investigations, to which we have referred,

leads to the conclusion th.at atoms of the chemi-

cal elements are complex bodies, all of which

1 Concluded from Xu. -'4. Si-o also I'roc. Ohio merh. intt., II. SO.
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are formed of ultimate atoms of the same kiud
;

so that, on this h3'pothesis, there is but one kind

of substance from which all others are com-
pounded. Chemical atoms might be compared
to a chime of bells all cast from the same ma-
terial, but each having its own special series of

harmonic vibrations.

A necessarj- result flowing from this hypoth-

esis would be, that the atomic weights should

all be exact multiples of some fraction of the

atomic weight of hj'drogen, which would in-

clude Prout's h3-pothesis as a particular case.

The experimental data are, perhaps, not yet

sufficiently precise to enable us to obtain a

trustworthy result as to the probabilit}' of the

truth of Prout's hypothesis
;

j-et Clarke's ^ re-

sults as to the atomic weights seem to show
that the hj-pothesis has a high degree of proba-

bilit}'.

If the chemical atoms of all bodies are as-

sumed to be formed of ultimate atoms, which are

in all respects equal and alike, this hj'pothesis

furnishes a basis for investigation at once defi-

nite and simple, some of whose consequences
we shall now endeavor to show to be in ac-

cordance with experimental facts.

We wish, in the first place, to show that this

hj'pothesis will make the temperature of a gas
proportional to its mean kinetic energ}'. A
chemical atom maj- be assumed to be a per-

fectlj' elastic body, as its deformation is as-

sumed to be extremely small. But according

to the mathematical theory of elastic impact,^

"when two such bodies come into collision,

sometimes with greater and sometimes with
less mutual velocity, but with other circum-

stances similar, the velocities of all particles

of either bod}' at corresponding times of the

impacts will alwaj's be in the same propor-
tion ;

" from which it is clear, that in a mix-
ture of two kinds of gas, as hj-drogen and
oxj-gen for example, when the mean velocitj'

of the molecules is so increased that the vibra-

tion of the ultimate atoms of the hydrogen is

increased a certain per cent, then that of the
ultimate atoms of the ox3'gen is increased by
the same per cent. But the circumstances
of the encounters and the forces acting be-

tween the ulitmate molecules determine what
fraction the mean kinetic energy of vibration
of the ultimate atoms shall be of that of the

molecules whose encounters cause these vibra-
tions. Since the circumstances attending the
encounters are dependent simply upon the
forces acting between the ultimate atoms as-

1 Constants of nature, part v. A recalculation of the atomic
weights. WaBhington, 1882.

= Thomson and Tait's >fatural philosophy, 1867, art. 302.

sumed to be in all respects equal, the energj*

of their vibration will be the same in an atom
of hydrogen as it is in an atom of oxygen ; for

each degree of freedom of every ultimate atom
of either element is similarl}' circumstanced,

both as regards forces between itself and other

ultimate atoms of the same chemical atom, and
also as regards the impacts of other molecules.

The proposition of the kinetic theory which
makes the energy of each degree of freedom
the same, which has been erroneously applied

to the degrees of freedom of molecules, can
therefore be correctlj- applied to the ultimate

atoms.

But it might not, at first glance, be apparent
whether these vibrations are caused by, and
are proportional to, the mean progressive

energy of the molecules, or to their rotary

energy combined with it. But it is not dif-

ficult to show that the vibrations of the chemi-

cal atoms with respect to each other are pro-

portional to the mean progressive energy alone,

and then to show the same for the ultimate

atoms. Although, in the paper upon the

vibratory motions of atoms within the mole-

cule, we have for mathematical purposes con-

sidered the centrifugal force as causing vibra-

tions of atoms with respect to each other, j'et

in fact the vibrations so caused are vanishing

quantities, compared with those caused bj' the

component of the impulsive force acting during

an encounter along the line joining the atoms
of a molecule. The magnitude of such a vibra-

tion, other things being equal, depends upon
the suddenness of the impulse ; and the sud-

denness of the force called into play during

a change of rotary velocity, by deviation from
motion in a tangent to motion in a circle, can

bear no comparison to the suddenness of a

direct impulse along the radius of the circle.

Hence the direct impulse due to the progres-

si\'e motion need alone be considered.

It thus appears that the energy of vibration

of chemical atoms with respect to each other

in a simple gas is proportional to its mean
progressive energy. The same is true of the

vibrations, with respect to each other, of the

ultimate atoms which form a chemical atom,
and for the same reasons ; for the forces which
act upon the ultimate atoms are the impulses

due to the encounters of other molecules, and
those due to the remaining chemical atoms of

the same molecule. The energy of the latter

of these motions is proportional to the former,

as has just beeu shown ; hence their sum is so

also : therefore the energy exerted to deform
a chemical molecule, and set it in vibration, is

proportional to the mean progressive energy.
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But it is to be noticed that the impulses

due to the vibrations of the chemical atoms
within a molecule are vastly more frequent

than the molecular impulses ; and it appears

probable that the vihi'utions of the chemical

atoms set up during an encounter will rapidly

decay, even in case they do not themselves

directl}' originate radiations. The vibratory

energy of this kind may then be changed

almost instantly into that of vibration of the

ultimate atoms.

According to the hypothesis which we are

now considering, the temperature of the body
and the intensity of the radiation depen<l solely

on the vibratory energy of the ultimate atoms ;

but, since these ultimate atoms are assumed to

be in all respects equal, the}- vibrate under the

action of the same forces, and have the same
degrees of freedom and constraint within the

chemical atoms of one element as they do

within those of a different element. Hence
it appears, that if the ultimate atoms of two

different gases have the same vibratory energy

(i.e., cause vibrations of the same intensity),

so that the flow of radiant energy is the same
from all the ultimate atoms of each gas, then

there will be no disturbance of this equilib-

rium when these gases are mixed ; in which

case the distribution of energy is effected by

molecular encounters, which distribute equal

mean amounts of energy to each molecule, in-

stead of l)y radiations, which distribute equal

mean amounts of energy to each ultimate atom.

In attempting to account for the high specific

heat of liquids, I have elsewhere given reasons

for supposing that it is due to a certain per

cent of dissociation, which increases with the

temperature. It api)ears probable, that, al-

though some small amount of dissociation may
exist in gases also, there is not so large a per

cent as in the liquid state, nor does the per

cent necessarily increase with the temperature ;

for by reason of the free progressive motion in

a gas, which does not e.vist in a liquid, any

dissociated atoms have a much better opportu-

nity to recombine ; and, as the velocities (espe-

cially those of free atoms) increase with the

temperature, these opportunities increase, as

well as the number of dissociations occurring

in a unit of time ; so that, at a high tempera-

ture, an atom of gas may not stay dissociated

so long as at a lower temperature, while in a

liquid this interval will not be sensibly affected

by the temperature.
"
It is thought that the law of Dulong and

Petit receives reasonable explanation on the

hypothesis that the ultimate atoms have each

the same kinetic energv at the same temper-

ature, as will be shown in a subsequent paper :

but perhaps the strongest direct evidence in

favor of the proposed hypothesis is found in the

fact that even the simplest elements, such as

hydrogen or mercury, have spectra of several

lines at least, showing that the source of the

light must be sufficiently complex to be able to

vibrate in a numtier of different ways, such as

may well be possilile for an atom formed of a

number of ultimate atoms, but such as is in-

conceivable in a molecule consisting of one or

two perfectly hard atoms. H. T. Eddy.

TliE NATIONAL RAILWAY EXPOSI-
TION.^— IV.

The exhibit of locomotives was remarkably

complete, and comprised engines differing

widely in size and power, and adapted for every

variety of work ; but a certain uniformity of

the design of the main features would seem

to indicate that locomotive practice has settled

down into a certain groove, and that the meth-

ods of construction now adopted are so satis-

factory that few exhibiters propose to greatly

improve upon them by any radical alterations,

though one or two of these new departures,

such as the Wootten firebox and the Stevens

valve-gear, seem likeh- to come into extensive

use.

The main tendency of locomotive design

seems to run rather in the direction of larger

bearing surfaces and stronger working parts

than in any novel methods of construction

;

while sound and accurate workmanship, and

plenty of good material judiciously distributed,

are relied on to make a locomotive durable,

hard-working, and trustworthy under trying

conditions.

Mr. E. Shay of Ilaring. Mich., exhibits a

model of an engine of peculiar construction for

• loo^criiig ' purposes. These small railways are

exceedingly light in construction, and the rails

and ties are generally laid directly on the sur-

f;\ce of the ground, without any great attention

being paid to preUminary grading or align-

ment ; and therefore a suitable locomotive must

unite considerable tractive power with great

flexibility of wheel-base, and a small weight,

on anv one pair of wheels. Mr. Shay accom-

plishes this by using a Forney type of loco-

motive, having a pair of drivers under the barrel

of the boiler, and a four-wheel truck, carrying

the tank and fuel, behind the Qrebox. All the

wheels being made of the same diameter, a pair

of vertical engines are secured to one side of

the firebox, working a longitudinal shaft which
> Conlinuivl from No. i'l.
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LOGGIXG LOCOMOTIVE WITH GEAUED DUIVING-WHEELS.

.runs beside the wheels. Bevel pinions on
this shaft engage bevel wheels on the hubs of

the wheels, and, as the shaft is provided with

universal and telescopic joints, the whole of

the wheels can be driven simultaneously, no
matter how sharp the curve over which the

engine may be running ; and, owing to the

interposition of gearing, comparativelj' small-

sized cj'linders are sufficient to enable the

engine to haul very heavy loads, and j'et run
sufficiently fast for the nature of the work.

Mr. Shay informs us that nearly a hundred
of these engines are at work, some on wooden
rails, and that thej' are giving great satisfac-

tion. The mode of driving appears to be
novel, and, despite some complexity, is free

from many of the disadvantages of the Fairlie

system, which also utihzes the adhesion of

radiating axles.

Messrs. H. K. Porter & Co. of Pittsburgh,

Penn., also exhibit an engine speciallj' adapted

for logging railways. Ordinary metliods of

construction are, however, followed ; and the

consequent greater simplicitj^ is of great ad-

vantage where the work for a few months in

the j'ear is very severe, and no repair-shops

are situated within convenient distance. The
engine exhibited is of the following dimen-
sions, and is calculated to work safely on a

rail weighing onlj' thirty pounds per yard :
—

Cylinders, diameter and stroke . 10 in. X 16 in.

Driving-wheels, diameter 36 in.

Truck-wheels, diameter 22 in.

Rigid wheel, base 5 ft. 3 in.

Logging locomotive exhibited bt H. K. Porter & Co.
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Total wheel base 1:5 ft. 4 in.

Weight in working order .... 31,000 lbs.

Weight on <lrivers 26,000 lbs.

Water-capacity of tank 500 gallons.

Messrs. Porter state that a similar engine,

working day and night on a road 11 miles in

length, with grades of .t'i feet per mile, lias

handled 3.50.OOO feet of logs in i\ hours, run-

ning about ISO miles in that time.

The engine exhibited is well designed, and
the workmansliip is fully equal to that on a

first-class main-line engine.

The Cooke locomotive works of Paterson.

N.J., exhibit an engine for the Southern

Pacific railroad which is believed to be the

largest locomotive in the world, the cylinders

being 20 inches diameter by no less than .'iO

inches stroke. The designer of this engine,

Mr. N. I. Stevens, general master mechanic
of the Central Pacific railroad, is, however,

building a still larger engine at tiie company's
shops at Sacramento, Cal., the cylinders of

which measure 21 inches by 36 inches. This

latest development will exert a tractive force

of 278 pounds for every pound per square inch

average pressure on the pistons ; that is to say.

with an average pressure on the pistons of 100

pounds per square inch throughout the stroke,

this engine would exert a tractive force or

pull of 27,800 pounds, less the internal friction

of the working-parts of the engine. Whether
the average drawbar of the average freight-

car is capable of safely standing such a strain

is a question which experience will probably

solve in a direction unfavorable to weak draw-

gear. Apart from their immense size, these

engines are interesting as being fitted with a

novel form of valve-motion. The engine ex-

hibited lias four slide-valves to each cjlinder.

two main valves, and two riding cut-oflT valves.

An excellent diagram is obtained, the cut-oft'

being sharp, and the compression very slight

;

and the gear seems well adapted to a slow-run-

ning freight-engine. In the later and lai'ger

engine, but two valves are employed, and but

one eccentric ; motion being taken from the

engine crossbead. The results of this simpler

gear promise to be equally good, and the trial-

trip of this engine will be looked forward to

with great interest.

The Grant locomotive works are the makers

of the only engine whicli departs from the

sober suit of l)lack in which its competitors are

arrayed ; and further examination shows tliat

its pecidiarities are not confined to the outside

appearance, but extend to the fuel to be used,

whicli is entirely novel in character. The in-

ventor, Dr. Holland, proposes to raise steam
by means of the combustion of decomposed
water. The heat evolved by burning naphtha
is used to separate the oxygen and hydrogen
in superheated steam ; and, the carbon of the

naphtha kindly uniting with the oxygen thus

set free, the hydrogen is burnt bj' means of
oxygen 'obtained from atmospheric air. The
inventor states that the only products of this

combustion are carbonic acid and water, the

nitrogen disappearing in some mysterious man-
ner not yet fully understood. The old fallacy

tliat water can be decomposed and then re-

united, with a positive advantage as regards
heat, is here again illustrated ; while the strong

smell of burning naphtha during the trial of the

engine in the exposition indicated that this

convenient auxiliary was used to a considerable

and probably wasteful extent.

The Philadelphia and Reading railroad ex-

hibit a fast passenger-engine fitted with Woot-
tens' patent firebox, which is adapted to burn

any waste or inferior quality of fuel. He-

versing the usual practice on locomotives, the

combustion on this engine is slow, owing to the

enormous area of the grate (72 square feet),

instead of a small one (10 or 17 square feet),

while the blast is not severe, and the fire is one-

tliird the usual thickness (1 inches instead of

10 or 12 inches) ; the result being a less vivid

combustion, the interior of the fire-box being

dull red in place of the white heat usual when
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a locomotive is at work. Trials at Chicago
seemed to indicate that the engine was capa-
ble of maintaiiiiug steam with almost an_y kind
of fuel, and that the lignite and inferior coal

of the new north-west, which often contains
only thirt3--five per cent of carbon, can there-

fore be utilized under locomotives.

The slow combustion does not produce a heat
intense enough to fuse the slag, and therefore

the firebars keep cleau and free from clinker
;

and it need hardlj' be pointed out that this is

an important practical consideration in deal-

ing with fuel which contains over fifty per cent
of ash.

The large grate area is obtained l)y i^lacing

the fire and grate bars completely over the

driving-wheels, where plenty of width is ob-
tainable ; and the firebox is accordingly made
no less then 8 feet wide inside, instead of the

usual 33 inches. It might be anticipated that

the increased height of the centre of gravity

would tend to make the engine unsteady- at a
high speed ; but a precisely opposite result is

obtained, as the engine rides with remarkable
steadiness and smoothness, even at the highest
speeds.

Thd Shaw engine has been so often de-

scribed, and been so promiuentlj- before the
public, that it is onl^' necessary to say here,

that, though exhibited at the Chicago exposi-

tion, want of time prevented anj- proper scien-

tific tests being made to ascertain the real value
of the invention.

Metallic packing for piston-rods.

Various forms of metallic packing for piston-

rods are now being extensively used with ex-
excellent results, the wear of both rod and
packing being very slight, while the use of anti-

friction metal obviates the frequent renewals
necessary with hemp, rubber, and other pack-
ings which are destroyed by heat rather than
by wear. In the packing which we ilhistrate,

provision is made for any inaccuracy in fitting

by allowing the piston-rod some play in the
stuffing-box ; the vibrating cup, 4, sliding on
the ball and socket ring, 3. As the packing
rings are pressed to their work b3- a spring, it

is impossible for a careless engineer to screw
his packing too tight, or to make it bear on
one side onl3' of the rod.

Wntcr.

Mack's improved lifting injector.

The National tube-works of Boston, Mass.,

exhibited an injector at work, which possessed

some points of noveltj', and appeared to be well

adapted for use on locomotives working with

bad water. The very fact that a simple ar-

rangement of hollow cones can enable steam

to lift and force water into a boiler working at

the same pressure is in itself a remarkable

paradox ; but Mack's injector, as shown at

worlv in the exposition, forced a small quantity

of water into a boiler working at two hundred
pounds per square inch when the injector itself

was only supplied with steam of half that press-

ure. The apparatus was so arranged that

the quantity of water forced against difterent

boiler-pressures bj' the same pressure of steam
could be readily gauged ; and the results were
interesting as showing what a large range of

work can be performed by an apparatus which
has no moving parts. The injector is made
in several pieces, so that it can be readily

taken apart, and cleaned of scale deposited b}'

hard or lime water. When the injector is

started, the water is lifted by means of a jet of

steam, which rushes through a very fine hole

running longitudinallj' through the centre spin-

dle ; the injector becomes full of water, which
escapes at the overflow ; the regulating spindle

is then screwed back, and the large volume
of steam thus admitted is condensed bj' the

water alreadj' in the injector, mingles with it,

and the momentum of the steam due to its

great velocit}- (some five thousand feet per

minute) drives the combined steam and water

into the boiler.
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THE INTERNATIOXAL FISHERIES EX-
HIBITION.— THIRD PAPER.

In eight weeks over seven hundretl thoiisaiul

persons have visited the exhibition ; and there

are no signs of any decrease in tlie daily attend-

ance, which averages from twelve thousand to

eighteen thousand, except on Wednesdays,
when, the price of admission being half a crown
instead of one shilling, the numbei' is only

about half as great. Wherever one travels

by public conveyance, some of his neighbors

in the car or the omnibus are always laden

with the ponderous blue catalogue of the ex-

hibition. London is thoroughly permeated by

the interest in fish and fisheries. On .Sunday

I felt a desire for a change of topic, and sought

refuge under the dome of St. Paul's ; but the

canon of Worcester, who officiated at the

service, preached a sermon on the miraculous

draught of fishes.

Since the middle of July the galleries have
been lighted by electricity until ten o'clock.

The result has been ver}- satisfactoiy, tlie

illumination in many cases being more etfec-

tive than that l)y sunlight. The annoyance of

heavy shadows is avoided by the use of a large

number of lamps. All the principal systems
being represented, there is an excellent oppor-

tunity for comparison. The following Is the

official distribution of the electric lighting of

the exhibition :
—

tied that a I'ew large ai-c-lamps are preferable

to a great numlier of small ones. The light

seems softer, more powerful, and more evenly

diffused, in a room like the main gallery as-

signed to the I'nited States, where there are

six lamps in a room lil'ty li\' a hundred and
forty feet, at a distance of perhaps fifteen feet

fiom the floor, than by a system like that in

the British sea-fishery galleiv, where the twelve

luMidred Swan incandescent lamps are used
• to demonstrate the possil)ility of lighting large

areas l)y incandescence,' as the otlicial catalogue

states. Thirty lights of the tiiilcher or Ed-
munds patterns would give a much better eflect

in this great shed, eight hundred and forty by
fifty feet in dimension. The elfect of a large

number of incandescent lamps disposed along
the roof of a room in everv direction is very
l)ewildering : they detract the attention, and
give one the feeling that a long sta^' will be

sure to result in a headache. In the Chinese
court the Crookes incandescent lamps are used,

each suspc^nded under a shade of brightly-

colored glass : the general etfect is rather

pretty, but the collections are scarcely dis-

cernible.

My observations at the exhibition have been
confirmed by what 1 saw at the Koyal college

of surgeons at the conversazione recently given
by the president and Lady Wells. The museum
was perfectly lighted by about six arc-lamps
in each of its spacious lialls. The arc-lights.
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20 arc-lamps (Brockle).

:<6 arc-lamps {,(Hr»rd).
24 lamps (Soleile).

re and ItifTandescent lamps of
rIouB etiaracteri.

1 have been i)artieularly interested in study- too, are used in the art museum at South Ken-
iiig the adaptability of the various lights to sington with very excellent etfect ; six of them
museum purposes, and am tiioroughly satis- accomplishing what is done, no more effectively
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though perhaps more agreeably, in a hall of

the same size by about two hundred gas-jets.

The expense of lighting some twenty halls b}'

gas in this generous manner must be far greater

than b}' electrieitj'.

On the 18th of June the International fishery

conference began its sessions in the conser-

vatory of the Roj'al horticultural society, ad-

joining the exhibition galleries. Meetings
have since been held every day except Wednes-
day's and Saturdays. The inaugural address
was delivered by Professor Huxley, and was
an admirable introduction to the papers which
were to follow. First referring to the an-

tiquitj' of fisheries and their influence upon
the history of man, he spoke at some length

of the fisheries of the Phoenicians, the Romans,
and the earlj' Britons. Insisting upon the

importance of fish as food, he next took up
the question, 'Are the fisheries exhaustible?'

and, after tacitly admitting that certain fisheries
'

may be destroyed, went on to describe the

enormous abundance of cod, mackerel, her-

rings, and sardines, and to express his firm

belief that their numbers cannot be eflected

by human agenc}". He concluded with a very

strong condemnation of unnecessary legis-

lation.

Upon this occasion the Prince of Wales
presided, and there was an impressive assem-
blage of diplomats and state officials. On the

following da}' the prince again was present,

and read a paper an hour and a half in length,

written b}- his brother the Duke of Edinburgh,
who is absent in Russia attending the corona-

tion of the czar. This paper, entitled ' Notes
on the sea-fisheries and fishing population of

the United Kingdom,' is in many respects the

most remarkable which has been presented to

the conference. It is hy far the most exhaus-
tive and scholarly essay on the fisheries of

Great Britain which has ever been published,

and contains a great store of valuable facts

gathered by the Duke of Edinburgh during the

three 3'ears in which he served as admiral in

command of the naval reserve, together with

extensive statistics obtained at his instance

bj- the men of the coast-guard. On the 21st

Sir James Gibson Maitland, the proprietor of

the most extensive fish-cultural establishment

in Europe, located at Howieton, near Stirling,

read a paper on the ' Culture of Salmouidae and
the acclimatization of fish,' and the following

day Professor Leone Levi of Universitj' college,

London, on the ' Economic condition of fisher-

men,' — an important contribution to social

economy. On Mondaj^ the 26th, the Ameri-
can commissioner read a paper on the ' Fish-

eries of the United States and the work of the

U. S. fish-commission.' Mr. James Russell

Lowell occupied the chair, and made one of

his wise and witty little speeches which are so

thoroughlv enjoj-ed by the English people.

On the' 28th Mr. R. W. Dutf, M.P., spoke
on the ' Herring fisheries ;

' on the 29th Prof.

A. A. W. Hubrecht of Utrecht universit_y, on
' Oyster-culture and the oyster-fisheries in

Holland,' and Mr. R. B. Marston, on' Coarse
fish-culture,' — 'coarse fish' in England
signifying fresh-water fish other than the

Salmonidae. On July 1 Mr. L. Z. Joncas
read a paper on the ' Fisheries of the Domin-
ion (of Canada) ;

' and, on the 3d, Professor

Huxle}' spoke most instructively upon the ' Dis-

eases of fishes,' confining his remarks to the

history of the salmon-infesting Saprolegnia

ferax. On the 5th several of the commission-
ers from continental European nations spoke
of the fisheries of their respective countries,

and on the 6th Capt. Temple gave an account
of the antarctic seal-fisheries.

The discussions have been in some instances

important, though the usual disposition to

ramble has been difficult to check. In fact,

the ponderous British sj'stem of closing each
session with four formal speeches, in connec-
tion with the votes of thanks to the chairman
and the speaker, has rather tended to encour-
age the utterances of generalities. The ' prac-

tical men,' as they style themselves, who take
the very unnecessary precaution of informing
their hearers that they make no claim to being
• scientific,' have been rampant at these meet-
ings. Professor Huxley's inaugural address
has caused great unhappiness to those who
believe in legislative protection without limit

or reason. Close seasons for river-fisheries

are needful and useful ; butWhat is to be done
with economists who claim that legislation will

relieve the salmon from its pestilential para-

site, the Saprolegnia ferax?

The juries began their sessions about the

middle of the month ; and the galleries are

still daih' invaded b\' enterprising little groups
of men with note-books. Their task is not a

light one ; for the number of exhibiters must
be at least three thousand, and the heat is

greater than London has known since 18C0.

Science is well represented among the jurj--

men : Professor Flower, Professor Allman,
Mr. John W. Clark of the Cambridge museum.
Mr. Henrj- Woodward of the British museum,
Professor Mosele}' of Oxford, Mr. John Mur-
ray of the Challenger, Lord Russell, Dr.

Murie (secretary of the Linnaean societj') , Dr.
Francis Da^', Professor Huxley, Mr. R. H.
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Scott, Professor litiy Laiikester of Univei-sity

college (Ivondon) and I'rofessor Jcffivv Hell of

Kings college, Dr. Spencer Cobbold, Mr.

Romvn Hitchcock of New York, Jlr. U. K.

Earlf of Washington, Dr. Ilubrecht of Utrecht.

Professor Smitt, Professor Torell and Dr.

Tr^bom of Sweden. Dr. W. A. Huch of Nor-

way, Professor Giglioli of Florence, Dr. Stein-

dachner of Vienna, and Mv. E. P. Ramsay of

the Sydney nnisenni (New South Wales),— are

all liere in the work. Just before the opening

of the exhibition. Nature, in an editorial, after

stating that the management of affairs had been

trusted almost entirely to ' practical ' men. to

the exclusion of English men of science, ex-

pressed some doubt as to whether this policy

would effect as satisfactory results as that of

the Berlin exhibition. It would be interesting

to know liow far this hint has influenced the

action of the executive committee. The com-

mittee has shown itself singularly sensitive

to the voices of well-meaning advisers, and

changes are constantly being made for the

better in the management of affairs. For

instance : the conference chaml)er has been

removed from the conservatory, where it was

torture eitlier to speak or to listen, to one of

the picture-galleries near the main entrance

:

and the experimental lisli-market in connec-

tion with the exhibition lias been thrown open

to the public without admission-fees, and a

separate entrance cut tinough from Exhibition

road

.

The papers read at the conferences are

being printed in full, together with the discus-

sions wiiich follow them, and will form a val-

uable little library, when supplemented by the

shilling handbooks to the exhibition, which

are being rapidly printed. Fifteen of these

handbooks are announced, in addition to the

eighteen or more paiiers of the conferences.'

The literature of the exhibition is reserved for

future discussion. It is much to be hoped

that the authorities will crown the series with

an illustrated report, prepared by scientific

committees, similar to the valuable ' Amt-
liche berichte iibei- die Internationale flseherei-

ausstellung zu Berlin.'

The closing address at the conference by

Professor R.av Lankester will be upon ' The
scientific results of the exhibition.' It would

not be surprising if Professor Lankester were

to choose to act the part of the prophet rather

than that of the recorder, and to point out in

his discourse what the exhibition ought to do

for science. A number of prominent educators

and investigators have already addressed to

the executive committee a memorial advocat-

ing the establishment of a national marine

zoological station with a part of the surplus

funds, which, from present appearances, are

likely to remain over at the end of the exhibi-

tion. In another letter I hope to review briefly

the most important features of the exhibits of

the several countries. (i. Bkown (Joode.

lilchmond mil, July 10.

THE PARfS OBSERVATORY.

We abstract from Nature the items of chief interest

in the report of Admiral Moiicliez, the director of the

Paris observatory, on the state of that institution

during the past year. Its service has been consider-

ably deranged by the preparations for the transit of

Venus. Tlie v.arious members of the expedition at-

tended the observatory to be trained either in pliotog-

raphy or in tlie use of the .xrtificial transit, and no

less than five of the personnel of the observatory

tliemselves toot; part in the work. The grounds of

tbe observatory have l)een extended, the equatorial

coude h.as Ijeen installed, and several underground

chambers have been constructed for the purpose of

studying m.ignetism and terrestrial physics generally.

A revision of Lalande's catalogue of stars, numbering

forty thousand, has been going on for the past four

years. The general catalogue, which will form eight

volumes in ijuarto, is well in hand : and four volume*

will be published during the next three years. Me-
ridian observations, numbering a hundred and ten

thousand, have already been made, to assist in the

construction of the catalogue.

The common inconveniences attending the use of

equatorials of the usual form of construction have

led M. Loewy to conceive the idea of adapting to the

equatorial the system of ' lunette hris^e,^ employed

first in England, and afterward to a greater extent

in Germany, especially in small transit instruments.

The new ci>ude equatorial may be thus described:

the polar axis of the instrument is supported at its

extremities on two pillars, like a meridian instrument

;

round this axis the telescope turns, forming a right

angle at the lower support; by means of a mirror

placed at the summit of this angle, the light is re-

flected along the pierced axis, at the end of which the

eye-piece, or micrometer, is placed. Lender these

conditions, with the telescope at rest, objects on the

celestial equator pass across the observer's field of

view. In order to secure the observation of objects

not on the equator, a mirror free to rotate is placed

before the object-glass, and connected with the dec-

lination-circle. The inclination of this mirror may
be changed so as to throw into the tube the light

coming from a star of any declination. The ol)serv-

er may thus explore every part of the heavens with-

out quitting Ills position at one end of the polar axis.

The telescope may practically, by a rotation of this

axis, be directed toward any part of the celestial

e<|uator, whilst a star of any declination may be

made to throw its light down the broken telescope

bv means of the external mirror. Preliminary ex-
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periments have shown that this double reflection does

not occasion a great loss of liglit; and the figure and

polish of the silver on glass mirrors are very satisfac-

tory. The observatory possesses this new instrument

through the liberality of the well-known patron of

French astronomy, M. Bischoffsheira.

In regard to physical observations, M. Egoroff,

professor of physics at Warsavi^, was occupied at

Paris during the months of July and August, as in

preceding years, with the spectroscopic study of at-

mospheric absorption, working with a beam of electric

light sent from Mont Valerien to the observatory.

In consequence of the decision of Admiral Mouchez
to separate special meteorological investigations from

the astronomical work of the observatory, meteoro-

logical observations of a much higher value are now
being made, with the special object of determining

the different corrections, of the nature of refraction,

to be applied to the astronomical observations. A
series of observations is to be made from a captive

balloon of such size, that, with ordinary gas, it can,

in calm weather, take self-registering barometers,

thermometers, and hygrometers up to a height of

five hundred, and with pure hydrogen to a height

of eight hundred metres. The balloon cannot be well

managed if the velocity of the wind exceeds four or

five metres per second; but this is not regarded as in-

convenient, because it is during complete calm that

the greatest abnormal perturbations of astronomical

refraction manifest themselves. Simultaneous ob-

servations will be made on the meridian of the Paris

observatory, north at the observatory of Montmartre,

and south at the observatory of Montsouris.

The construction of the great refractor of 16 m.

focus, together with its dome 20 m. in diameter, is

steadily progressing. The object-glass figured by M.
Martin is already complete. Tlie dome is to be of

the same dimensions as the Pantheon, and the lar-

gest ever attempted. The arrangement for insuring

its turning with ease, and which has been adopted

for its construction, is that proposed by M. Eiffel.

In order to reduce to a minimum the friction of

circular rollers, he proposes to float the dome by

means of an annular caixson plunged in a receptacle

of the same form, and filled with a liquid which will

not freeze, such as an aqueous solution of chloride

of magnesium. At the Paris observatory it is quite

necessary that some such arrangement as this should

be adopted ; for the observatory is situate over the

catacombs, one result of which has been, that for

many years the pillars of the meridian-circle erected

in the gardens have gradually inclined toward the

east in consequence of the displacement of the soil.

With mechanism of this form for rotating the dome,
any pr.)bable change of level would not prevent the

dome from turning.

The magnetic observatory now being completed

will be one of the first order. Six subterranean
chambers of constant temperaiture have been built

under the best possible conditions of isolation and
stability. An outer wall of nearly 2 m. thickness

encloses a rectangular space 40 m. in length and
14 m. wide, completely impervious to moisture. The

vaulted roof, 1 m. thick, is covered by earth to the

thickness of 2 m., and grass and planks protect the

soil from the direct rays of the sun and from frost.

The observing chambers can be lighted either by

gas, or by reflection from without.

Advantage has been taken of the existence of these

chambers by placing in them the clocks from which
the time is distributed throughout Paris; but, in spite

of all precautions, the chambers are found to be not

altogether free from minor trepidations resulting

from the traflBc of the streets. Apparatus lias been

constructed, and is now ready for use in investigat-

ing the vertical and slow movements of the soil. This

will be placed in a gallery in the catacombs 27 m.
below the surface.

The erection of an astronomical observatory on
the Pic du Midi, at a height of 2,8-59 m., is engaging

the attention of the director. At this elevation, it is

said to be easy to read at night by starlight alone,

and fifteen stars are visible to the naked eye in tlie

cluster of the Pleiades. It is intended that any as-

tronomer who wishes to make any special researches

may take advantage of the observatory on the Pic

du Midi.

LETTERS TO THE EDITOR.

The right whale of the North Atlantic.

I HAVE noticed in a late number of your journal

a criticism on the last Bulletin of the American
museum of natural histoi'y. Being away from town,
I have not access to works referring to the subject

of cetology; but with the aid of notes that I have
with me, as well as drawings of the subjects involved,

I hope to show conclusively that other views than
those taken by the critic are the correct ones.

I shall not attempt to justify the carelessness that
permits the presence of typographical errors; but,

when an errata list accompanies a work, it should
have due credit for its intentions.

The writer says, "There are errors of statement
of so grave a character as to require notice," and
continues, "It would seem, for instance, that only
the merest novice in cetology could have been mis-
led," etc. — referring to the identity of the St. Law-
rence whales.
Lesson wrote, "What an impenetrable veil covers

our knowledge of the Cetacea! Groping in the dark,

we advance in a field strewn with thorns." I believe

that some in later days, not quite novices, admit a
degree of unfamiliarily with the great beasts of the
sea. In that view, let us see if ' errors of statement

. of grave character ' have really been made.
The president of the Quebec historical society. Dr.

Anderson, with Dr. DeKay's Report on mammalia
before him, says, speaking of a large whale that had
foundered in the St. Lawrence River, "It turned out
to be an aged male, apparently the species Balaena
mysticetus. . . . The back was black ; the belly, fur-

rowed, presenting the appearance of a clinker-built

boat. ... I concluded, after a careful examination,
it answered fully the description given by Dr. DeKay
for the mysticetus. ... As the whale lay upon the

beach, he was sixty-five feet long; the fluke of his

tail was twelve feet; his jaw, fifteen feet."

This whale was noticed primarily by us for the pur-

pose of directing attention to the fact, that such a
great form liad really pushed into the fresh-water
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stream as far as Quebec, and to show tliat possibly
Professor Flower had misapprehended when he was
told of stranded whales in the St. Lawrence; he, in
absence of description, naturally regarding them as
white Belugas.

Besides this, several alternatives were presented
in the absence of the mention of most Jistinclive

characters; but no definite statement was hazarded,
nor was one intended.
The first paragraph touching on this notice of the

St. Lawrence whale, and which is included by the
critic as among the " grave errors of statement,' is as
follows: "It is pretty certain that if the creature
was really a Balaena, and not a Balaenopler, it was
an example of unusual size." As we had no inten-
tion of arguing any ca.so, this cannot be regarded as
more than courtesy to IJr. Anderson, who had stated
his unqualitied opinion as above.
The next passage in our text is, "The furrows on

the belly naturally suggest the Balaenopters; but it

is inferred that there was no dorsal tin." The dorsal
adipose fin being an essential feature in the latter,

absence of any notice of it naturally seemed strange.
As there was uo description of the head, save as

related to its length, the baleen not being measured,
the only character that suggested strongly the fin-

back was the clinker-built aspect of the belly. In
this view the statement of Scoresby might well lead
to misapprehension, even by some not wholly
novices.
Scoresby says (in his description of the B. mysti-

cetus), " The skin of the body is slightly furrowed,
like the water-lines in coarse-laid paper."
The fluke of the tail is described as twelve feet in

length. Here, regarding the possible fact of there
being lieu flukes to the tail, the total width of the
caudal extremity would be twenty-four feet, the act-

ual measurement of a large example of a right whale.
That the writer in the bulletin did so regard it is

true; but. in the light of after-knowledge, we have
no doubt that Dr. Anderson meant to include the
whole width as twelve feet.

In the absence of definite features in Dr. Ander-
son's description, and in view of the absence of any
attempt in the bulletin to argue in favor of any one
genus or species, we regard it as a subject that hardly
calls for criticism. In short, taking the evidence
recorded, to our mind it seems to be quite as easy to
prove the creature of one genus as the other; and by
that we mean that Dr. Anderson's positive state-

ments should not go for nothing. We are not, how-
ever, ready to hazard an opinion that the whale was
not a fin-back, as we certainly did not in the bulletin.

The next point refers to Scoresby and his drawings.
That Scoresby did not portray his subject correctly,

so far as relates to the Greenland whale, is, we feel

sure, susceptible of demonstration, even if we should
omit the opinions of three of the most able cetolo-

gists. The critic claims, " That it was the best figure

[Scoresby's], if not quite correct in all points, of the
species down to 1.S74, when Scanimoii's admirable
illustration was published, has, I thijiU, hitherto

been unquestioned." When we are told that our
opinion that Scoresby 'furnished to scisnce an in-

correct figure ' is ' an error of statement of so grave
a character as to re(|Uire notice,' we answer by
quoting from Professors Eschricht and lieinhardt, in

their article on Greenland whale, in Itay society's

publ., p. 29. It is well known that these distinguished
authors are leading cetologists, whose work is edited

in English by Professor Flower. The latter, there-

fore, is supposed to acquiesce in their opinions.
These authors say, " We must confess, that as to

proportions we confide more in these drawings [refer-

ring to Marten's and Zorgdrager's] than Scoresby's,
which certainly represents the Greenland whale (B.
mysticetus) more slender than it really is."

Besides this, we claim to be able to demonstrate
the correctne^s of our statement by reference to

the figures. We have before us those of Scammon,
Scoresby, Zorgdrager, and Lap(?pede, representing the
Greenland whale. \Ve also have the Bachscrom
figure of nordcaper, published in Lac^pfede's work.
With Capt. Scammon' s figure before us, the one ad-
mitted by our critic to be an ' admirable illustration,'

compare now Zorgdrager's; and we find, that, though
rude in finish, it is nearly an exact counterpart of the
Scammon figure. We see that the form is bulky, and
has a very short 'small,' or caiulal region; that its

head is of the proportion of one-third the total length
of body; its pectoral limbs are situated very cfosely
behind the eye and angle of the mouth, not a ijuarter

of the total length of the 'flipper' distant therefrom,
— all of which features are recognized as correct.

Let Scoresby's figure be compared with Zorg-
drager's, which we have seen is essentially the same
as bcammon's. We see that the form is not only
not bulky, with a very short ' small,' or caudal region,
but has the body very slender, with an elongated
' small ;

' the latter being so slender that it is repre-
sented whipping the air like the tail of a saurian. Its

head is one-fourth of the total length of body, in-

stead of one-third, as in nature, and in the Zorg-
drager and Scammon figures. Its pectoral limbs are
situated at a distance from the eye and angle of mouth
represented by the total length of the limbs. It is

therefore seen, that, in accordance with all evidence,
Scoresby's figure was not correct. Hence it is "de-
plorable that nearly every book published to this day
has an illustration copied from Scoresby."
" 'Tis true 'lis pity, and pity 'tis 'tis true.'"

Our critic next attributes unfamiliarity with Scores-
by's celological writings, from the fact that we credit

Godman with 'an amount of anatomical knowledge
quite unusual.'
The truth is, the edition of Scoresby in our posses-

sion does not contain the portion relating to interior

anatomy and physiology, and the plates repreifent-

ing the spiracles. It is ' An account of the arctic

regions, Edinburgh, 1S20.' The work is not before

us, but a reference to this edition will verify our
statement. Since the matter was prepared for the
bulletin, we find that the several pages relating to

this portion of Scoresby's description were probably
never printed therein. We have, however, found the
whole in Sir William Jardine's Naturalists' library,

volume on whales, by Col. Hamilton.
In view of this fact, one may venture to claim a

degree of immunity from severe criticism, though
evidently he may be open to the accusation that
' he is none too familiar with .Scoresby's cetological

writings,' or at least his various editions.

Not having met with this matter relating to the
anatomy and physiology in .Scoresby's book, it was
but natural to attribute to Godman ' an amount . . .

quite unusual."
A point succeeds this, concerning which we must

take i.'isuc with the critic. He says, "The fact being
that Godman's account is an unaccredited compila-
tion from Scoresby's work, whole pages being taken
entire," etc. We find in our edition of Godntan's
Natural history, instead of "an unaccredited com-
pilation,' the following: 'Having never personally

enjoyed opportunities of studying the whale in bis

native floods, and having derived all we know in

relation thereto from Scoresby, we should deem it
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injustice to the. reader to give this account in any
other language than that of the original. We do
this without reluctance, as our object is to convey
the most accurate knowledge, rather than pi-oduce a
work exclusively of our own composition. All that

follows in relation to the whale is selected from the
different works of the accurate and philosophical

Scoresby." If the critic's edition of Godman has
played false with him, as our edition of Scoresby has
with us, perhaps he may think it wise to 'cry quits,'

and join with us in throwing out of the case the two
slippery points.

It may be proper to add here, that we are familiar

with Scoresby's second figure of mysticetus, which is

so far improved as to have the 'small' shortened;
but unfortunately the first figure, with all its im-
perfections, is the one that has been brought down
to us through every book on natural history.

The reference to Bachstrom's figure of nordcaper
is obscure.

It matters not what that figure is ; it was regarded
as one of nordcaper by Cuvier ; and he, in comparison
with the old figures of mysticetus, which we claim
were nearer true than Scoresby's in general propor-
tion, wisely admitted two species.

They were both, as we have said, about equally
incorrect; yet they both had certain features that
agreed with the descriptions of the two forms. The
nordcaper had been described in nearly the same
terms by various authors, great stress being laid on
its slenderness and mobility. Scoresby now presents
his figure, which, instead of being bulky, with a very
short ' small,' or caudal region, and a head one-third

the total, had quite nearly the proportions of the
figure of Bachstrom, received by Cuvier as that of
nordcaper, and with no other specific feature to dis-

tinguish them.
The mention of inaccuTacies, seen near the close of

the criticism, is not wholly free frorn error; for ex-

ample: the citation touching Col. Hamilton and the
Naturalists' library is exactly correct, yet it is noticed
as one of the errors that render the historical resume
' seriously defective and misleading.' We are now
willing to rest this showing, trusting to the facts

herfjn referred to for our vindication in the face of

this grave charge. J. B. Holder.

Fortunately for Dr. Holder, he did not state directly

and unequivocally that the St. Lawrence whale was
a Balaena; but he occupies several pages in trying
to explain away the obvious discrepancies in the way
of such an identification and in offsetting them with
th& possibilities \n its favor, leaving the reader with
the conviction that the specimen is cited as, in Dr.
Holder's opinion, an instance of the occurrence of a
Balaena in the St. Lawrence near Quebec. Indeed,
he goes so far as to say, " and the second example
[the one here in question] . . . shows that the largest

of the right whales [Balaena] have really found their

way as far up a fresh-water stream as Quebec and
Montreal " (p. 116). Again he says, " This example
is valuable for record, 1°, as a specimen of unusual
size; 2"^, as one of great age; 3°, as one out of

its usual habitat in so far as to be quite within fresh
water" (p. 115). From the context, the point in

doubt seems to be, not whether the species is a Ba-
laena, but whether it is B. cisarctica or B. mysticetus

;

and the whole tenor of the argument (for such it

really is) is fairly open to only this construction, what-
ever may have been intended. In evidence that my
criticism on this poiut is not groundless, or due to
perversity on my part, I may cite Mr. F. W. True's

notice (Scient. lit. gossip, i. 72) of Dr. Holder's
memoir, where the same criticism is made.
As to other points, I will take space to say merely

that I regret to notice that Dr. Holder forgets to tell

us where Scoresby got his drawings, which, he (Dr.

Holder) informs us, ' were evidently ill-consiilered

and taken at second hand,' and to ask for proof that

Col. Hamilton wrote the 'Cetacea' of Jardine's ' Natu-
ralists' library.' The copies of the work I have seen
are anonymous, but the work is accredited by Gray
and other cetologists to Jardine; and some time since,

I took pains to satisfy myself that Jardine was the
author. As to Godman, I confess to having done
him injustice in overlooking his credit to Scoresby,
which my friend Dr. Holder appears to have unfor-
tunately only recently discovered; otherwise, doubt-
less my stricture on this point would not have been
called out. J. A. Allen.

The Ainos of Japan.

On p. 307 of Science, D. P. Penhallow objects to

my statement of the number of Ainos. It is rather
surprising how little he heeds what I said. The
numbers he gives are official; i.e., he gives the num-
ber of Ainos known to the Japanese government.
Therefore he reaches the surprising result, that, _

with the exception of the Ainos brought over from
Saglialien (now about 800), there are but 200 in all the

province of Ischicari. That province is about as

large ?.s Hitaka (according to Penhallow, with 5,000

to 6,000).

Penhallow gives the Aino population in Kitami,
Kushiro, Tokachi, and Teshiwo as ranging from 350
to 1,500 in each, when it is well known that they are

full of Ainos, as any one travelling there will see, their

villages being thickly scattered along the coast and
the banks of all the larger rivers. I should estimate
from those seen at such points that there must be
more than 50,000 Ainos in all. Taking Penhallow'

s

figures for Iburi and Hitaka as correct, and assum-
ing that the four provinces named above must have
as many Ainos as Hitaka, we should have about
26,000 in these five. Granting that Ischicari, Shiri-

beshi, and Nemuro have also been taken as much too
thickly populated, still we must give them 4,000
more than Penhallow allows; i.e., about 6,000.

Now add to them Penhallow's number for Iburi,

nearly 4,000, and the small remnant of Oshima,
(Penhallow, 250), and lastly for Chishima (not
Chisuma) or the Kuriles a minimum of 750, we get

33,000 as the minimum for Yezo. Saghalien having
10,000 to 12,000, and South Kamtchalka 5,000 to

6,000 (perhaps less), there cannot be fewer than
50,000 Ainos altogether. D. Bkauns.

The Iroquois.

A close study of the Mohawks of Quebec province,
Canada, after the plan and in the service of the Bu-
reau of ethnology, reveals several facts hitherto un-
noticed in the various histories of the Iroquois.

Isolated by the early Jesuit fathers from their for-

mer Pagan friends and surroundings, every trace of

their old folk-lore and of their Pagan customs has
disappeared. The division and nomenclature of their

gentes differ materially from those of any of the other
tribes, and present an interesting field of inquiry.
The Mohawk gentes, as given by Morgan, are the
wolf, bear, and turtle. Among the Mohawks at Oka,
we find, in addition to those, the lark and the eel,

while at Caughnawaga they are the bear, wolf, calu-
met, rock, lark, turtle, and dove.
Among the wampum belts of this tribe is a very

fine one, upon which the calumet is figured in white



August 3, 1883.] SCIENCE. 135

wampum beads, the remainder of the belt being in

dark purple. This probably belonged to the gens
bearing the name of the calumet, and whose office it

was to prepare and present the grand calumet in all

the solemn asemblies.
The effect of the isolation of this tribe upon its

langua:;e i^ also an interesting and important study.

Through the courtesy of Superior Anloiiie and Pere
Burtin, I have obtained access to an invaluable col-

lection by the French missionary Marcoux, which will

furnish Mohawk synonymes for a dictionary of the

six Iroquois dialects, for which thirty thousand words
have already been gathered. Eiiminnie Smith.
203 PaciOc .\vc., .Tcraey City.

Many snakes killed.

The number of snakes killed near this city during
the late overflow of the Nemaha River is almost be-

yond belief. They were driven by the water from
the botlom-lands to the higher grounds, and espe-
cially to the embankments thrown up across the
bottom for the Burlington and Missouri and the
Missouri Pacific railways. It is estimated that more
than three thousand snakes were killed within a mile
of this town. They were chiefly garter snakes: but
water moccasons, blue racers, and rattlesnakes were
also killed. A horse was confined in a pasture sur-

rounded by a wire fence in the overflowed district,

and, when released, it was found that several snakes
had taken refuge in the long hair of his mane. Since
my residence here, 1 have travelled nearly all over
this county, a portion of the time engaged in geo-
logical explorations; yet, up to the lime of the pres-

ent June overflow. I had failed to see half a dozen
snakes all told. The overflowed district along the
Nemaha would not average over a mile in width; and
it is astonishing where so many snakes found hiding-
places. Undoubtedly, nearly all the snakes in this

county are confined to the creek and river bottoms.
Stephen Bowebs.

Falln City, Ni'b., July 10, 1883.

Swallows in Boston.

Has any one seen a swallow in Boston this sum-
mer ? The old proverb says, ' One swallow does not
make a summer.' Have we a summer and not one
swallow '? Carl Reodots.

Singular lightning.

On the evening of July 4, 18S:S, I noticed some
lightning which differed from any that I have previ-

ously seen. About sunset a mass of very threaten-
ing clouds, accompanied by heavy rain and lightning
of the usual character, rose in the north-west, and,
following an easterly course, passed a little to the
northward, giving us a few drops of rain from its

ragged southern edge. It was quickly succeeded by
a comparatively thin cloud-stratum,— apparently the
after-birth of the main storm, — the course of which
was directly overhead. During the passage of this

cloud, rain fell briskly but not heavily for perhaps
half an hour, and rather frequent flashes of lightning
preceded and followed the first sprinkle. Owing to

my position on the eastern side of a large building,

I could not see the earlier flashes; but their light,

thrown on the walls of neighboring houses, was
noticeably rose-colored. At length, however, one
came that could be accurately noted. It passed di-

rectly overhead, forking into five fine, thread-like

lines of vivid yellow light. Each line was distinctly

zig-zagged with sharp though not prominent angles.

The divergence of the lines was nearly regular, but
the outer pair branched at a greater angle than the

inner three. The relative divergence was similar to

that of the outstretched fingers of a human hand;
but a still more accurate idea may be given by the

following sketch.

The flash above described was followed, in a few
minutes, by a second one, .apparently similar, but
less satisfactorily noted. After this the rapid pas-

sage of the storm carried the lightning beyond my
limited space of observation.

I may add that none of the lightning from this

cloud seemed to come to the earth, its course being
on an apparently horizontal plane. The accompany-
ing thunder was unusually deep and grand.

WiLLi.YM Brewster.
Cambridge, Mju*8.

Deflective effect of the earth's rotation.

In Science for March 2 (No. 4), Mr. W. M. Davis
says, "A correct knowledge of the deflective effect

of the earth's rotation is generally accounted the

result of studies made within the last twenty-five

years."
This correct knowledge, he says, is still disputed

by some authors.
By transferring the axis of rotation to the tangent

plane on which the body is supposed to move, and
resolving the earth's rotary motion into two motions,
— one around the meridian of the tangent plane, and
the other around a vertical to that plane, — it is easily

seen, without recourse to the equations of motion,

that the angular motion of the tangent |)lane with
respect to a fixed plane will depend upon the angular

rotation of the earth and the sine of the latitude of

the tangent plane; from which it follows that the de-

flective force is the same, in whatever direction the

body is supposed to move on any given tangent plane.

But in resolving the actual motion into two mo-
tions, respectively around the vertical to the tangent

plane and around the meridian of that plane, we
have neglected the effect resulting from the latter, —
a consideration of which woulil have introduced an-
other term, containing a function of, and therefore

varying with, the cosine of the angle contained be-

tween the meridian and the line of projection of the

moving body; we have also neglected the effect of

the centrifugal force resulting from the motion of the

body, which is a minirniun when the motion is in

the meridian, and a maximum when at right angles

to tlie meridian, and therefore also varies with the

cosine of the angle contained between the meridian
anil the line of projection of the moving body. When
the velocity is considerable, both these terms become
sensible; and therefore the deflective force is least

when the body moves in the meridian, and greatest

when the motion is at right angles with the meridian.

This conclusion is in conflict with the 'correct

knowledge' above alluded to; viz., that the deflec-
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tion of the moving body depends ' not at all on the
direction of its motion.' But I may remark, that
Roiith (see Rigid dynamics, p., 192) has also given
the subject a rigorous investigation by means of the
equations of motion, and finds for the deviation to
the right, in north latitude, two terms, — the one
agreeing with the above, as found from the compo-
nent about the vertical; and the other, a function of
the cosine of tlie angle contained between the merid-
ian and the line of projection of the moving body.

J. E. Hendricks.
Des Moines, lo., July 16, 1883.

ALNWICK CASTLE ANTIQUITIES.

A descriptive catalogue of antiquities, chiefly British,

at Alnwick Castle. Printed for private distribu-

tion. Newcastle-upon-Tyne, 1880. ll-f-210 p.,
43 pi. 4°.

Bt the generosity of the Duke of Northum-
berland, the Boston public libraiy has recentlj'^

been made the recipient of a copj' of this truly

magnificent work, and of the companion vol-

ume descriptive of the important collection of
Egj'ptian antiquities, also p)reserved at Aln-
wick. In no more satisfactorj- manner could
the liberalitj- and public spirit of the noble
proprietor have been manifested than in thus
sharing his treasures with the antiquaries and
art-lovers of other countries. Such sumptuous
volumes as these constitute a monument aere
perennius, like those which illustrate the lit-

eraiy and artistic treasures of Earl Spencer
at Althorp, or the magnificent publications in

which the Archduke Ludwig of Austria has
recorded his travels.

In its artistic and mechanical execution, this

catalogue is beyond praise : never have we seen
more beautiful or more faithful delineations of
the various kinds of antiquities. If we cannot
speak in quite such high terms of commenda-
tion of the accompanying letterpress, the fault

should not be laid to the charge of Dr. C'olling-

wood Bruce, upon whom devolved the task of
preparing the work for the press. His com-
petencj- as an antiquaiy has been sufficientl}^

manifested by liis able and thorough stud}' of
'The Roman wall,' whose 'stations' have
yielded to the explorer many of the objeets de-
scribed in the volume. It is to the untimely
death of Mr. Albert Way, by whose assistance
and advice much of the collection was gathered,
who knew its contents thoroughly, and to
whom the preparation of the catalogue had
been originally intrusted, that any shortcom-
ing mast be attributed. Although several dis-

tinguished EngHsh antiquaries have lent their
aid to the editor in their respective departments
of knowledge, we miss the influence of one
guiding mind, famihar with the results of re-

cent archcological research in all its various

branches, and capable of ' speaking the latest

word ' upon the many interesting and impor-

tant topics suggested. Still the reader cannot
fail to receive instruction from the accounts

given of numerous relics of various periods in

the ages long since past, while the beauty of
manjr of the objeets delineated goes far to jus-

tify the claim that, —
" Not rough nor barren are the winding ways
Of hoar antiquity, but strewn with flowers."

The expression ' chiefly British ' in the title

must be understood to mean that the greater

part of the antiquities described have been
found in Great Britain. Those first represented

belong to the prehistoric periods of stone, of

bronze, and of iron, and consist mainly of

weapons and implements, such as axes and
celts of stone, and swords and celts of bronze,

or of a great variety of those rude, hand-made,
sepulchral A'ases found in grave-mounds, in

which was stored a supply of food for the dead.

To the same remote ages are to be ascribed

those singular markings found upon stones,

known to archeologists by the name of ' cup-

cuttings,' of which two remarkable examples
oecu)-ring in Northumberland are represented.

Thej' are found in countries widely separated,

and everywhere thej' closelj- resemble one
another, and the}^ have greatlj- exercised the

minds of antiquaries as to their origin and sig-

nificance. They consist of a series of shallow

pits or cups, incised upon ledges, or, more fre-

quently, upon bowlders. Of these, a central one
is often found surrounded by one or more con-

centric circles ; and a characteristic feature of

such groups is a longitudinal groove extending

from the central cup to bej'ond the outermost

of the circles that surround it. That the}' are

religious emblems is generally conceded, as

the same kind of markings is found upon the

slabs of stone of which ancient graves have
been constructed. It is highl\- probable that

thej' are a conventional representation of a

primitive system of nature-worship that pre-

vailed among our Aryan ancestors, symbolizing

the mysterious origin of life. The whole sub-

ject has recentl}' been treated in the most able

and exhaustive manner by the learned arche-

ologist of the Smithsonian institution, Mr.
Charles Ran, in the fifth volume of Major Pow-
ell's ' Contributious to American ethnology.'

We cannot help feeling surprised that the

editor, while quoting largely from Sir James
Simpson's ' Archaic sculptures,' makes no ref-

ei'ence whatever to the late Professor Edouard
Desor of Nenchatel, whose various writings
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u[)on Les pierres A ecuelks have shed imicli

light upon this obscure subject.

Anotlier strange problem bearing upon this

vexed question of early religious symbols is

but just touched upon in this volume. We
refer to the use from a \ery remote period,

either for emblematic or decorative i)urposes.

of a peculiar form of cross, resembling the

Greek letter gamma four times repeated. p
This has been called by various names, i I

|— the ' digammated cross,' or 'gamma- -'

dion ;
' in the middle ages the • fylfot

;

' and
recently, by Sanscrit scholars, the ' swastica.'

M. Burnouf believes that this, also, is a primi-

tive religious symbol of the Aryan races, and
that it represents the two pieces of wood which
in early times were laid crosswise before the

sacrificial altar in order to produce the holy

tire, having their ends bent at right angles and
fastened in such a way as not to be moved.
Where the pieces crossed there was a small

hole, in which a third piece of wood w.is rotated

by means of a cord until fire was generated
by friction. This sign occurs u|)on two Roman
altars figured in the volume, which have been
transferred to tiie museum at Alnwick from
neighboring stations ujxju the Roman wall,

where they had been disinterred. Several ref-

erences are given to authors who have treated

of this emblem,—among them, to Dr. Schlie-

mann, who found it at Ilissarlik upon ' whorls
'

of baked claj- : and the statement is made, that

it eventually came to have a Christian signifi-

cation, and is found in the catacombs at Rome
in conjunction with the usual Christian sym-
bols. The elaborate study, however, by l)e

ilortillet. entitled Le signe de la cruix avu.nt

le christkuiixme. is entirely overlooked, in

which its occurrence is traced down from the
' terremares ' of the age of bronze, in Emilia,

in upper Italy.

A unique object represented is an example
of the so-called ' ehrisma,' the monogram
formed by uniting the first two Greek charac-

ters of the name Christ, X and P. This
combination had long been in use as

ablireviation of different words, and
found upon the coinage of various eastern na-

tions, Constantine placed it upon the ' Laba-
rum ' as a Christian emblem : and it is often

met with upon his coins and those of his im-

mediate successors, and upon terra-cotta lamps
found in the catacombs at Rome and elsewhere.

Three, at least, of such ancient Christian

lamps, have been discovered in England ; but

the rarity of the present examijle consists in

the fact that it is embossed upon the outside

of a little drinking-cup made of red clay.

This pj
3 an \r;
it is 'T'

'i'his is of the very uncommon kind of pottery

occasionally brought to light in England, which

was manufactined by the Romanized Britons

at Caistor, in Nortlianiiitonshire, the Duro-
brivae of tiie Romans. It is used as an orna-

ment in association with a ver\- well executed

representation of the coursing of a hare, and
it is probably to be referred to about the middle
of the fourth century.

Several fine specimens of ancient Roman fic-

tile ware from I'ompeii are delineated, as well

as those found in (ireat Britain, among them
handsome lamps and facsimiles of the potter's

stamps, which are often found impressed upon
their under side. Such stamps were also usu-

ally placed upon the bottom of the finest kind

of table-ware that was manufactured by the

Romans. — th.at called ' Saniian ware' from
the place of its origin, but of which the best

quality was fabricated at Arezzo, and spread

by commerce over the whole Roman world.

It is of a lustrous coral color, and often has

embossed upon the outside, figures of different

deities, or of men and animals, especially of

those gladiatorial scenes of which the Romans
were so fond. These figures were fashioned

in moulds, many of which have come down to

our own times, and arc of a high grade of

artistic merit. Frequently, however, the orna-

mentation consists Old}' of harmonious conven-

tional patterns, or of a scroll-work of leaves

and vines of much grace and beauly of design.

The potter's stamp sometimes contains the

whole name, sometimes only initials, and occa-

sionally it consists merely of some symbol.

One figured in the volume is a representation

of ' a tiny human foot,' which the editor thinks

is " probably a rebus upon the name of the

potter, whicii may have lieen Crassipks."

This is rather an unfortunate conjecture, as it

was a special whim of some of the potters of

Arezzo to have their stamps made in the shape

of a human foot. They are found in this form

containing a variety of names, as well as no
name at all. The writer has in his possession

at least twenty different inscriptions of this sort.

It is certainly remarkabh; that only in Eng-
land have tiiere been found, it would appear,

any specimens of the actual shoes or sandals

worn by the Roman soldiers. One such is

represented from the ruins of one o,f the camps
that mark the line of the Roman wall. Simi-

lar discoveries upon such sites are recorded,

ami a few of these objects have been found in

the bed of the Thames at London. The writer

saw several that came to light in London in

1IS73, in excavating the foundation for a large

building in the heart of the 'citv,' On that
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occasion the ditch that surrounded the fortified

Roman town was laid bare, formed out of the

natural bed of a little brook, and in it tliese

and mau3' other curious relics were found.

These ancient Roman shoes are singalarl}' like

modern ones in pattern and mode of fabrica-

tion ; and, in consideration of their wonderful
state of preservation, they would seem to jus-

tifj^ the cobbler's proverb, ' There's nothing

like leather-'

Among the ' medieval remains,' we find

figured and described ' a bronze eagle with up-

lifted head and open mouth.' The bird, how-
ever, strongly resembles one represented in

Archaeologia, vol. 46, pi. 17, that was discov-

ered in the recent excavations at Silchester in

1870. This, the late John Richard Green, in

his Making of England, calls " a legionarj'

eagle, hidden awa3', as it would seem, in some
secret recess, and there buried for ages to tell

the pathetic tale of the fall of Silchester." In
Horsley's Britannia romana, there is also

figured a similar bronze eagle discovered in

England. It is true, that the Roman eagles

that are delineated upon Trajan's Column and
upon the Arch of Constantine are represented
with expanded wings, and that Montfau9on
and recent writers upon classical antiquitj',

copying him, have stated that they were invari-

ably made in this manner. All three of these

birds, however, have their wings folded, froto

which we may infer that the other fashion of
representing them may have arisen in part

from the exigencies of pictorial art.

We have an example gi^'en of one of those
singular seals, in the shape of a monkey
perched upon a cube, made of a peculiar kind
of porcelain, and bearing an inscription in an-

cient Chinese characters, such as are occasion-
allj' found in the bogs in various parts of
Ireland. At first they were believed to be of
remote antiquit}' ; and it was even supposed
that they had been brought into the country'

by the Phoenicians, since it was asserted that
they are not to be found in China at the present
time. But this is not the case, as thej' can
now occasionally be procured of the dealers in

curiosities in that country-. The inscriptions
are engraved in an antique character, now only
employed for seals, and known as the ' seal

character.' Frequently thej' consist of some
poetic quotation hke the one given :

' When the
water falls, the rocks appear.' Their presence
is undoubtedly due to modern commerce,
though not of a very recent period. In this

particular they resemble the little Chinese bot-
tles used for holding snuff, which are found
in ancient Egyptian tombs, one of which is

preserved in the museum at Alnwick. They
are about two inches in height, and have on
one side a flower, and on the other an inscrip-

tion, which on several specimens reads, • The
flower opens ; lo ! another year !

' This is

known to be a (luotation from a poet who
lived in the eighth centuiy P.C., and the ob-

ject evidently was intended for a New-Year's
gift. Instead of proving, as Rosellini sup-

posed, the existence of a commerce between
the two countries in Pharaonic, or at all events

in Ptolemaic times, it is now known that they

were brought to Egy |)t in the middle ages by car-

avans from western China. They are not of ex-

ceeding rarity, as Sir Gardner Wilkinson states

that he has seen more than twenty of them,
found in the tombs at Thebes and other places,

and the writer has halfadozen obtained in Cairo.

Unquestionably the most pleasing object de-

lineated in the volume, and one of the glories

of the collection, is the well-known ' Rudge
cup.' This is a little bronze vessel, about four

inches in diameter and three in height, of a

simple bowl shape, and adorned in the most
tasteful manner with different colored enamels,

in the style called champlevS. In this, the

metallic field is cut awaj^ so as to produce cav-

ities, in which is inserted the paste that be-

comes vitrified upon being subjected to heat.

The ornamentation consists of a series of pan-
els made up of four squares of various colors,

alternating with compartments containing four

crescents of different hues, set back to back.

The colors are turquoise and dark blue, beauti-

fullj' contrasted with a narrow border of pale

red, which outlines and separates the several

compartments. Around the top ruus an in-

scription which is supposed to contain the

names of several localities l^'ing along the line

of the Roman wall, but which has thus far

proved a puzzle to the interpreters. It was
found in the year 1725, at a place called

Rudge Coppice, near Froxfleld, in Wiltshire,

in a well near the site of some Roman ruins.

The well was filled with rubbish ; and in it were
also found four or five human skeletons, some
animal bones, and several coins of the lower

empire. It is described as merely ' a remark-

able relic of the Roman limes ;
' but this would

appear to be a very unmeaning designation,

when we call to mind the fact that ' relics ' of

this description are never discovered in Italy.

It ma}' be worth the while to give a brief

account of the more important specimens of

ancient champleve enamelling that have come
to light in Europe, and to state what is known
or surmised in regard to their probable origin

and place of fabrication.
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For purposos of coinparisoii, the editor has
given an engraving of an enamelled bronze cup,

of similar shape and method of manufaeture,
which was found at llarwood, in Northumber-
land, and is now in the British museum. He
al.so describes a facsimile cast of a beautiful ves-

sel, known as the ' Hartlow vase,' the original

of which was nearly mined in a fire which took
place in the mansion of Loni Mayuard, b^-

whom it was discovered in \h:V2, during excava-
tions made in a series of remarkable flat-topped

tumuli situated atBartlow, in Kssex. A plate

showing it in all its pristine bcaut\' may be found
in ArdiKeologiii, vol. 26, pi. 35. It is now in

the British museum, where can also be seen a

similar vase, discovere<l at Ambleteuse, near
Boulogne. Still another of the same charac-

ter, found in the western part of France, is

preserved at Angouleme. Finally in the Afe-

moires de la societe desantiquairesdu nord,n.s..

1868, there is represented an exceedingly beau-

tiful specimen of an enamelled bronze cup of

the same pattern, discovered in 1867 in a peat-

moss at Maltboeck, in the southern part of

the peninsula of Jutland, in Denmark.
Beside these vases, enamelled fibulae and

horse-trappings have frequenth" been found in

ancient graves, especially in England. Pro-

fessor Boyd Dawkins, in his Cave-hunting, also

gives a plate representing several brooches of

this kind, which were discovered during the

explorations of the Victoria cave, in Settle,

Yorkshire. This was so named on account of

its discover^" upon the coronation day of Queen
Victoria, in 18;59 ; and it is especially interest-

ing as having been a place of refuge of the mis-

erable British fugitives who fled before the

sword of the ' conquering Engle.'

The art of enamelling was known to the

ancient Egyptians, the Etruscans, and the

Greeks ; but the last had ceased to make use

of it at least two hundred years B.C. By the

Romans it was never practised at all ; and it is

not alluded to by Pliny in his encyclopedic

Natural history.' The only reference to it to

be found in any ancient author occurs in the
Imagines of Philostratus the elder (lib. i., im.

27). In a description of a picture of a boar-
hunt, after enumerating the diflferent colors of
the horses ridden by the youthful huntsmen,
and saying that the hits were of silver and the
housings enriched with gold and various colors,

he adds, "They say that the barbarians, who
dwell near the ocean, pour these colors upon
heated brass, and that they adhere, and become
like stone, and preserve the designs made by
them." Now, I'hilostratus was a Greek rhet-

orician, called from Athens, in the beginning
of llie third century, to the court of^ Julia
Domna, wife of tiie emperor Septimins Sev-
erus. As this emperor passed considerable
time in Britain, where he built, or at an}- rate

repaired, the wall that goes by his name, and
died at York, it is by no means improbable
that Philostratus gained his knowledge of the

processes of enamelling from accounts brought
to the court from that region. To the English
antiquaries it seems to be established, by the

number and the beauty of such objects that

have l)ecn discovered in their own country, that

this was the principal seat of its manufacture
;

and Mr. John R. Green does not hesitate to

call the ' party-colored enamel the peculiar

workmanship of Celtic Britain.' But from
the fact that the late Abbe Cochet has found
precisely similar enamelled objects in his ex-
plorations of ancient cemeteries in Normandy,
and from the discovery of cups of the same
kind upon the soil of France, the anti(|uaries

of that nation maintain that their own countrj--

men were ' the barbarians that dwelt near the

ocean.' Non nostrum tantas componere lites

;

but certainly objects of this character ought
never to be styled • Roman.'
We wish that we had more space at our dis-

posal to direct attention to the many other

beautiful objects of antiquity to be found in

this fine collection. IIenuv \V. IIaynes.

WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

MATHEMATICS.
Lineeir differential equations.— M. G. Floquet,

in a paper entitled " Sur Us equations (Uffirentielles

lineaires a coefficients pi'riodique," has made an in-

teresting and scpmiiigly important addition to the

literature of periodic (unctions. He considers a ho-

mogeneous linear differential equation of the fonn

Ply), ,+. . . + pmy-*>.

the coefficients being uniform functions having all

the same period, u, and the general integral being sup-

posed uniform. If the variable be changed by the

substitution

the result is a linear transformation of P, in which
the coefficients are uniform functions of i. From the

known expression for Its integrals in the region of a
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singular point, we may, by giving i the above value,

vary the form of the solutions of P {ij) = 0. The
author prefers, however, to treat the question directly,

inasmuch as he is thus enabled to employ many of the

results arrived at by M. Fuchs, and as he can use pro-

cesses identical with those employed by Fuchs in his

study of the integrals around a singular point. M.

Floquet obtains thus a fundamental sj'stem, S, of

solutions connected with a certain algebraic equation,

A = 0, which he calls the fundamental equation rela-

tive to the period u ; the first member of A = is a de-

terminant of degree m with respect to the unknown e.

The elements of the system S constitute as many
groups as the equation A = has distinct roots; and,

by apj)lying a process due to M. Hamburger, these

groups are divided into sub-groups which are mutu-
ally independent. The particular conclusions arrived

at are as follows. I. Let s^, e., . . . e„ denote the dis-

tinct roots of A = ; let A,- denote the order parting

from which the minors of A cease being all zero

for e—sj. 1°. P = admits as distinct integrals

A, -|- 2,., + ...-)- /l„ periodic functions of the second

kind, and no more. 2°. There exists a fundamental

system of solutions, including, first, Xj -|- Ao -1-
. . .

-|- A,,

periodic functions of the second kind ; second,

m — (/l, 4- A., . . . + Xi) expressions, each having the

form of an integral polynomial in x, and having for

,coefiicients periodic functions of the second kind pos-

sessing the same multiplier. 3°. The multipliers of

the periodic functions which appear in the funda-

mental system, either as elements or as coeflicients in

the elements, are equal to the different roots £
,

, e._, . . . e„

of the fundamental equation. II. In order that P ~0
may have m periodic functions of the second kind as

distinct integrals, it is necessary and sufficient that

each of the roots of A = shall annul all the minors

of A up to those of an order equal to the degree of the

multiplicity of each root. In the above, a periodic

function of the second kind, with a period u, means a

function defined by relation F {x + o)) = e F (x); £ is

the multiplier; and, if s = 1, the function is said to be
periodic of the first kind. — {Ann. I'ecole norm, sup.,

Feb.) T. c. [134

PHYSICS.
(Phoiograp/ii/.)

The effect of pressure ou the gelatine film.

— Capt. Abney has shown, that, if pressure is ap-

plied to the sensitive surface of the gelatine plates,

the same result is obtained as if the plate had been

exposed to the light. The editor of the British jour-

nal of photography, experimenting further, finds that

abrasion, such as may be produced by the motion of

a glass rod drawn out to a fine rounded point, is

necessary to the action, and that mere pressure, such
as would be obtained by a carpenter's vise, produces

no effect whatever. A stripped film was next placed

upon the other one, and the markings maile with the

rod upon it, with very heavy pressure. On develop-

ment with pyro, no effect was at first produced; but,

by prolonged action, a green fog was created in the

adjacent regions of the film, leaving the figures clear

on a dark ground. — {Brit, journ. phot, June 1.5.)

w. H. P. . [135

Electricity.

Unipolar conductivity.— Hugo Sleyer confirms

the result previously obtained by him. that the min-
eral psilomelan possesses the curious property of uni-

polar conductivity for electricity. He finds, also, that

the resistance to a constant current is independent of

the duration of the current, and that diffei'ent speci-

mens of the mineral are radically different in elec-

trical properties: hence the inconsistent results of

different observers are admissible. — {Ann. phys.

chem'., xix. 70.) j. T. [136

A cheap bolometer.— C Baur describes a ther-

moscope which consists of thin gold leaves blackened

with platinum chloride, and cut so as to combine large

surface with low resistance. These are attached to

opposite ends of a cylinder which is hollow and open
at the ends, and solid in the middle. These leaves

are made the arms of a Wheatstone bridge, and prove

to be a much more delicate test for radiant heat than
the thermopile. The author terms the instrument a
radiometer. — {Ann. ])hys. chem., xlx. 12.) j. T.

[137

Measurement of the ohm.— J. Frohlich de-

scribes a ' dyuamometric ' method of measuring the

ohm: the secondary coil is balanced on a rigid hori-

zontal arm, suspended bifilarly so that the plane of

winding is perpendicular to the meridian; opposite is

placed the inducing coil, in which, by an ingenious

arrangement of keys, the ciu-rent is made, shunted,

and broken without a sjiark. The consequent attrac-

tions and repulsions are measured by the swinging of

the suspended apparatus. From a preliminary ex-

periment, the author is encouraged to consider the

method a practical one. — {Ann. i^hys. chem., xix.

106.

)

[138

ENGINEERING.

Engines of lake steamers.— One of the steam-
ers of the Western transportation line has engines of

the 'compound' type, two low and two high pressure

cylinders, of 20 and of 40 inches diameter and of 40

inches stroke. The steam is cut off at 8 inches in

the high-pressure cylinder, and the consumption of

steam amounts to but 10 pounds per hour and per

horse-power. The boat is 2.56 feet long, :3S feet beam,
and 16 feet draught. The engines and boilers weigli

about 100 tons. The latter have 100 square feet of

grate-surface, and 3,366 square feet of heating-sui-face.

Another vessel, the E. B. Hale, has simple engines,

carries 1,600 tons of freiglit at 14 feet draught, makes
about 10 knots an hour on 1,400 pounds of coal.

The engines are 36 by 36, and are supplied with
steam by one boiler 12 feet in diameter by IS feet

long. — {Mechanics, June 23.) B. H. T. [139

Heating by superheated e:Khaust-steam.—
Mr. Levi Hussey lias devised a method of heating

buildings in winter by the exhaust-steam from en-

gines by first passing it through a superheater in the

flue, and there taking up heat which would other-

wise be sent up the chimney and wasted. The steam
is thus deprived of all moisture, and then heated

to so high a temperature that it will heat more
thoroughly, and with less obstruction by back-press-
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ure, than saturated and wet steam. Heat is thus
obtained without cost, and rendered effective for

useful application to a greater extent tlian has
hitherto been possible. — ( Amer. mach., July 7.)

K. H. T.
1
140

CHEMISTRY.
(.In.i/y^iVn/.)

Electrolysis of bismuth solutions.— Messrs. N.
W. Thomas and E. F. Smith find that bismuth may he

accurati'ly determined in solution either as sulphate

or as citrate hy electrolysis. By three bichromate
cells all the bismuth was deposited in a compact form
in three hours. It was washed, first with water, then

with alcohol, dried, and weighed. The reduction

goes on equally well in a solution containing an ex-

cess of citric acid. — {Amer. cliem. journ., v. 114.)

O. F. M. [141

Estimation of hardness in vrater without
soap solution.— Instead of the usual method for

estimating the hardness of w.iter, O. Hehner prefers

titration with standard sulphuric acid and sodic car-

bonate solutions. He claims that the results ob-

tained with the soap solution are very variable and
wholly unreliable. — (-4na(ys<, Mav, ISSo. ) c. F. M.

[142

The presence of copper in cereals.— In an
article on this subject, Mr. E. F. Willoughby reviews

the instances in which copper has been found in

cereals, and he quotes the following results obtained

bv Dr. V. Galippe :
—

Copper in a kilogram.

Wheat from Central France .... 0. 0100 grm.
" La Chatre (Indre) ... 0. 0080 "

" " Grand Villiers (Oise) . . 0. 00.52 "
" " Michigan 0. 0070 "
" " America (Redwinter) . . 0. 008.5 "

" California 0. 00.50 '•

" " Native Brie 0. 0054 "
" " America, soft 0. OlOS "
" •' Russia, hard (Taganrog) . 0. 0088 "

" '• Algiers, hard 0. 0062 "

Rye 0.00.50 "

Oats 0.01184 ••

Barley ". oio8 "

Rice 0. 0016 "

— [Analyst, yHy, 1883.) c. f. m. [143

AGRICULTURE.
Preserved milk. — Loew found that a sample

of milk which had been sealed up and heated to 101°,

and then preserved for eight years, had undergone

decided change. The color was brownish, and the

taste intensely bitte». The milk-sugar was changed

into dextrose and levulose; the caseine and albumen,

into peptone. A sediment yielded crystals of tyrosin

after boiling with ])otash. Milk preserved for a year

by Scherff's proce^s was found by Vieth considerably

altered in taste, but samples kept in a cool cellar for

se%'eral months appeared unaltered. — (Bicd. ceiitr.-

blatt.. xii. .57.) ii. p. a. [144

Calculation of feeding-rations.— In two feed-

ing-experiments with steers, Caldwell and Roberts

found that a ration calculated to corre.«poud to that

recommended by Wolff for maintenance caused a
very decided and steady gain in weight, while a richer
ration gave much greater gains than have been ob-
tained by other experimenters from rations calculated
lu furnish the same amounts of digestible matters.
They conclude that " We have not yet suflicient data,
from actual feeding-experiments, upon which to base
a reliable calculation of the maintenance-ration, or
of a ration for the production of a certain effect." —
[Itep. Cornell univ. exp. xtat., 188:;-8;}, IS.) u. p. .\.

[145
Determination of proteine.— Trials of Stutzer's

method of separating true proteine from other nitro-
genous matters failed to give Newbury concordant
results in the case of several concentrated fodders,
.ind numerous difficulties in manipulation were ex-
perienced. With coarse fodders the results were
concordant. — (Rfp. Cornell unir. ex]}. stat.. 1882-8.3,

34. ) n. p. A. [146
Determination of phosphoric acid.— Pember-

ton's method for the volumetric determination of
phosphoric acid in fertilizers by titration with a
standard solution of ammonium molybdatc gave
results closely agreeing with gravimetric determina-
tions. Two improvements in the process are de-
scribed. — (Sep. Cornell unir. exp. stat., 1882-.83, 29 )

II. P. A. (147

MINERALOGY.
Peculiar crystals of fluorite.— On a hand speci-

men of Ihiorlti', jirobably from Zinnwald, Boliemia,
F. .1. P. Van Calker noticed that there were on all

of the small crystals, which were combinations of
inhe, hexoctahedron, and octahedron, well-defined
markings on each cubic face, making a perfect rec-

tangle whose sides were parallel to the intersection

of the cube and octahedron. To account for these
peculiar markings, which were present on all of the
crystals, the author suggested that each crystal might
originally have been of a simpler form, around which
a subsequent shell of fluorite had been deposited;
and a section from a single crystal, cut near and
parallel to a cubic face, showed, when examined by
transmitted light, a colorless centre, with the rectan-

gular marking appearing as a doited line, and outside
of this another colorless portion completing the crys-

tal. This fully confirmed the author's suggestion
of an enclosure of lluorite in fluorite, showing that

the crystals were originally of simple form, combina-
tions of cube and octaheilron, which hail become
coated with some pigment, and subsequently another
deposit of lluorite had taken place, building up the
hexoctahedron planes on all of the solid angles. —
iZeitscbr. knjst, vii. 447.) s. i,. r. |148

GEOLOGY.
Lithology.

The eruptive rocks of Tryberg, Sch^rarz-
wald.— (;eorge H. Williams has published for the

iloctorate degree a v-aluablo petrographical paper on
the Tryberg region, the country rocks of which are

gneiss, granitite, and granite, cut by dikes of granite,

quartz-porphyry, mica-syenite-porphyry, tnica-dio-
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rite and nepheline-basalt, while porpliyrytufE occu-

pies a portion of the Kesselberg area. The granilite is

a crystalline granular mixture of felspar, quartz, and

biotite, and is regarded as a typical rock of its Icind.

The quartz-porphyry has a compact, red groundmass
porphyritically enclosing quartz and felspar, also

biotite, apatite, and magnetite. The mica-syenite-

porphyry has a compact, deep reddish-brown ground-

mass, holding biotite and felspar, as well as some
quartz, apatite, and zircon.

The neplieline-basalt sliows a compact, greenisli-

blacli groundmass, holding crystals and grains of a

fresh, nearly colorless olivine. The groundmass is

composed of a mixture of augite, little olivine crys-

tals, and magnetite grains cemented by a colorless

mass of nephelite and glass. Some reddish-browu

biotite was observed, while apatite in little needles

occurs abundantly. The paper is accompanied by a

plate and map, while tlie classification followed is

that of Prof. Kosenbusch of Heidelberg, witli whom
Dr. Williams studied. This classification of eruptive

rocks is now the prevailing one in Germany, and, on
account of the number of Rosenbusch's students con-

nected with the U.S. geological survey and with other

institutions, will be soon generally used in Amer-
ica.— {Neues jahrb. min., beil., 1883, ii.) M. E. w.

[149
GEOGBAPHY.

(Arctic.)

Danish expeditions in Greenland in 1883.

—

Dr. Rinlv, who is now resident in Kristiania, gives

some details as to the proposed work for this sea-

son. Lieut. G. Holm, assisted by. Lieut. Garde,

geologist Knutsen, botanist Eberlin (who also acts as

surgeon), and a number of Greenlanders, will under-

take the exploration of tlie eastern coast of Green-

land in imiiaks, in the narrow strip of water between
the great stream of drift-ice and the shore, where
these boats may be able to accomplish much not

practicable for a vessel. They will endeavor to pass

the northern extreme reached by Graah, 1828-30, and
to penetrate to tlie interior by some of the deep fiords,

thus obtaining some idea of tlie region between them
and the western coast. The other expedition will

endeavor to map the unexplored portion of the west-

ern coast between 67° and 70° N. lat., and will be

commanded by Lieut. Hammer, assisted by Sylow
as geologist, and naval Lieut. Larsen. Notice has

already been taken of the arrival of these parties in

Greenland. — {Naturen, Mai, 1883. ) w. h. d. [150

{SmitJi America.)

The death of Crevaux. — The details of the de-

struction of this gallant explorer and his party have
been obtained from a native interpreter, who was
made captive at tiie time, but finally escaped across

the desert to Anl;aroinga. The party had arrived at

a spot on the riglit bank of the Pilcomayo, five leagues

above the Rio Tigre, where there is a village of Toba
Indians called Cuvarocai. After having been assured

of a peaceful welcome, the doctor began to distribute

presents to the natives, who, at the advice of their

chief, rendered covetous by the sight of the valuables

in the hands of the party, fell suddenly upon the ex-

plorers, and killed those on the shore. Those still in

the boats attempted to escape by swimming, and
were pursued, and several of them killed in the water.

Only two, Haurat and Blanco, being good swimmers,
succeeded in reaching the opposite shore, and hiding

themselves in the forest. Nothing has been heard of

them since. The interpreter was carried off as a

prisoner. The bodies were thrown into the water

or left where they fell, except that of Dr. Crevaux,
wliich was carried to a neighboring village, where
for thirty-si.x hours the Tobas sang and performed

incantations around it, after which it was conveyed

to a spot near to and visible from the huts. The
Argentine government has sent Col. Sol with two
hundred men up the Pilcomayo to punish the assas-

sins, while the geographical society of Buenos Ayres
has sent one of its number to search for the two
survivors, and report on the whole subject.—w. H. D.

[151

Crevaux's voyages in Guiana.— Henri Froide-

vaux summarizes previous investigations of the rivers

of Guiana, and narrates the advances due to Crevaux.

He notes that the indigenous population of Guiana
is visibly decreasing, and states that Crevaux believed,

that, judging by the abundance of village sites and
relics on the river-banks now absolutely depopulated,

there was formerly an abundant population. — (Rev.

I?e0!7>-., May, 1883.) w. H. D. 152
Notes.— Dr. Giissfeldt has made interesting trig-

onometrical surveys in the Cordillera, together with

observations on glaciers. He will soon take up the

region about Aconcagua. The English brothers

Haspold, with the warmest approbation of the gov-

ernment of the republic, have undertaken a very exact

geological, mineralogical, and natural history survey

of the different Argentine states. — (Mitt, geogr. ges,

Wien, xxvi. no. v.) w. H. D. [153

(Africa.)

Number of JeTws in Africa. — According to the

estimate of Brunialti, the Jews in Africa number
450,000. Gerhard Rohlfs criticises this as much too

high, and, by reviewing the estimates of population

in all parts of the continent, concludes that 220,000

is much nearer the truth. — (Peterm. geogr. mitth.,

1883,211.) w. M. D. [154

The coast-line of Tunis.— In his description of

the Mediterranean lands, Th. Fischer has included

Tunis in the area of rising coasts about Sicily,

Sardinia, and south-eastern France. The correctness

of tliis is questioned by Dr. J. Partsch of Breslau,

who presents a considerable mass of evidence to show
that tlie Tunisian shores have not changed their

altitude in the historic period, although their out-

line has varied distinctly at certain points by delta

growth. The river Medjerda (the ancient Bagradas)

has shifted its mouth several miles to the north, and
built out its delta into the Gulf of Tunis; and this

in combination with the wind-action, by whicli sand

has been blown inland from the shore, has added
nearly one hundred square miles of lowland outside

of the coast-line of the third century before Christ.

Former lines of river-flow are distinctly visible at
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several points. But all this, and other facts of a sim-

ilar nature, must not be explained by an elevation of

the land: for the ruins of Carthage, on a promontory
a few miles to the south, are still close to the sea, and
the remains of some of its harbor-works are yet at

the water's edge. A variety of ancient and modern
descriptions of this region arc referred to. — {Pelenn.
(/eoj)-. mi»A., 1883, 201, map.) w. .m. n. |155

ZOOLOGY.

Protozoa.

Nevff sporozoou.— A. Schneider has discovered

in the Malpighian vessels of Blaps an amoeboid para-
site. Multiplication takes place principally by means
of cysts. Encystment occurs only between individ-

uals with a single nucleus and of spherical form. The
two conjugated organisms secrete around themselves

several envelopes, each marked with an equatorial

line of dehiscence. Each of the two nuclei divide

into three. Of the six nuclei thus formed, four,

together with a part of the granular mass, remain
unused, while the other two become the spores. The
species is named Ophryoeystis Biitschlii. — (Comptes
rendus. 1883, 1378; Ann. mag. nat. hist., xi. 459.)

c. s. M. [156

Insects.

Observations on Hymenoptera.— In part x. of

his Observations, Lubbock answers some of Dr.
SliiUer's objections to his methods in studying the

color-preferences of the hive-bee, believing that his

conclusions are not invalidated by them. To test

the sense of hearing in bees, telephonic communica-
tion was established between two sets of bees, one
of which was then excited, but with no effect on
the other. Others were accustomed to visit honey
placed near a music-box, the position of which was
several times changed. The bees did not, however,
appear to hear the music, though they seem to have
connected the presence of the instrument with that

of the honey, and were guided by it, even if it were
not playing, so long as they could see it; but if they

could not see it, even if it were playing, it did not
assist them. It is, however, uncertain but that high
over-tones, beyond our range of hearing, may be
audible to bees.

Further experiments seem to show that the indus-

try of wasps has been underrated. One individual

visited some honey no less than a hundred and six-

teen times in a day, loading herself each time, and
carrying away more than sixty-four grains of honey.

Her working-hours extended from 4.13 a.m. to 7.47

I'.M., while a bee, working on honey the same day,

made but twenty-nine visits, between 5.45 a.m. and
7.1.5 p.m.

A curious demonstration of the recognition of the

i|ueen by worker-ants was made in the following

way: "I was starting a new nest of Lasius llavus

in which were two <iueens. We allowrd the ants to

take one of them into their new glass house; the

other we kept with a small retinue in a separate bot-

tle. If this bottle is placed near the nest, some of

the retinue leave it, go into the nest, and soon the

ants come out in large numbers to see, I had almost

said to pay their respects to, their queen."
The dislike of ants for the ultra-violet rays of the

spectrum, indicated by earlier experiments, was fur-

ther shown by the use of two scneens, — one consist-

ing of a solution of iodine in carbon bisulphide ; the

other of indigo, carmine, and roseine, mixed so as to

produce the same tint, but not, like the bisulphide

solution, intercepting the ultra-violet rays. The
ants collected, in most instances, under the iodine

screen.

The record of the occiu-rence of Ponera contracta

in England, and the description of a new Australiaa

honey-ant, Melophorus Bagoti, are of interest to the

systematist. — {Journ. Linn, soc, zool., xvii.) w. T.

[157
{E'-Onomir entomology.)

Insects affecting the stra'wberry.— Professor

S. A. Forbes summarizes what has been published

respecting the insects that infest the strawberry in

the United States, and adds original observations

respecting several of them. These observations refer

chiefly to the crown-borer, the root-worm, and the

crown-miner. A very useful calendar is given, indi-

cating in a concise form the periods of each of the

species discussed and the particular place in which
each insect occurs in each of its stages. — (Trans.

Miss. Valley hort. soc, 1883.) J. n. c. [158

The hop-vine borer.— Although this pest has
been very destructive for many years, the life-history

of the species has not been known till now. Prof.

Comstock gives an account, with figures, of the insect

in each of its stages.— [Amer. agric, June, 1883.)

[159

VERTEBRATES.
Are the lungs air-tight ? — That the lungs are nor-

mally air-tight under the ordinary condition of life

has been accepted in physiology as an almost neces-

sary consequence of the function which they perform.

Ewald and Robert have lately reported some experi-

ments which appear to show that this belief is not

strictly correct. If the intra-pulmonic pressure is

raised above a certain limit, not higher than may
occur normally during life, there is an escape of air

from the lungs into the pleural cavity or into the

blood-vessels of the pulmonary circulation. When
a curarized dog was exposed to artificial respiration

at a proportionally high pressure for about an hour,

the dog killed, and the chest opened under water,

both the pleural cavity and the heart were found to

contain air. Experiments made upon excised lungs,

expanded under water by positive pressure, showed,

that, at a certain pressure, air esc.^ped, while, if the

pressure was again lowered, the lungs again became
air-tight. The authors satisfied themselves in all

cases that there was no actual gross rupture of the

lung-tissue or blood-vessels. The maximal expirato-

ry pressure which a dog can produce was found to

vary between .50 mnis. and iHl mms. of mercury;

while, to get an escape of air into the pleural cavity or

heart, it was only necessary to keep the intra-pulmon-

ic pressure at about 35 mms. of mercurj-. A similar

result was obtained with rabbits. The escape of air
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may take place not only through the walls of the

alveoli, but also through the trachea, with the pro-

duction of emphyaema of the subcutaneous cellular

tissue of the neck, which in time may spread as far

as the extremities of the body. The peculiar pains

in the chest which sometimes follow upon violent ex-

piratory efforts may be owing, they think, to a small

escape of air into the pleural cavity. So many hither-

to inexplicable cases in which, after sudden death,

air has been found in the heart or pleural cavity,

although there was no evidence of any rupture,

may be explained in this way by the escape of air

through the lung-tissue. — {Pfliiger's archiv, xxxi.

160.) w. H. H. [160

Structureless basal substance.— The structure-

less substance which forms the basis of the ' jelly ' in

medusae, Emery thinks, is still represented in the

higher animals, preceding in certain places the true

connective tissue. Emery employs the name given
by Hensen, ' tissue of secretion,' it being supposed to

be secreted by the surrounding epithelia. In verte-

brates an anhistic layer in the cornea precedes the

true connective tissue (Kessler, Emery). In the

embryos of teleosts, particularly those that leave

the egg early, the ectoderm is separated by a thick

layer of homogeneous, unorganized matter from the

inner tissues. This hyaline mass also fills out the
embryonic median fins. It is probably changed later

into connective tissue by the immigration of cells.

The clear membranes separating two adjacent epithe-

lia, or an epithelium from connective tissue, the

vitreous humor, and the substance filling the segmen-
tation cavity of the ovum, are also, perhaps, to be
enumerated here as preservations of a very ancient

primitive formation, — the tissue of secretion of the

most distant ancestors of vertebrates. Its excessive

development in teleost larvae is probably an acquired

embryonic characteristic. This interesting little pa-

per especially deserves attention from those studying
the embryology of fishes.— (^rcA. ital. biol., iii. 37.)

C. S. M. [161

Fish.

Motor-nerve endings.— Ciaceio has investigated

the motor-nerve plates in the depressor muscle of the

jaw of Torpedo marmorata by treatment with double
chloride of gold and cadmium. Prom the anterior

third of the muscles, strips one millimetre thick

were cut with scissors ; the strips were then left for

five minutes in fresh filtered lemon-juice, washed in

distilled water, and placed for half an hour in a one-

per-cent solution of gold and cadmium, being kept
dark; washed again in one-per-cent aqueous solution

of formic acid, in which they were left twelve hours in

the dark, then twelve in the light; finally, kept in the
dark in stronger formic acid for one day, and pre-

served in glycerine. Such strips may be easily dis-

sociated into fibres.

Two forms of nerve-endings are observed. One,
the rarer, represents probably the initial form : it con-
sists of bunches of grains, suspended by peduncles
arising by repeated division of the pale fibres towards
their termination. The second form has been pre-

viously described (Mem. accad. sc. istit. Bologna,

1877), but the following new points deserve mention:

the end-plate appears to be more closely united to the

sarcolemma than to the muscular substance ; between
the ramifications of the fibres appear certain corpus-

cles, probably connective tissue, but whether tbey

lie within or without the sarcolemma was not deter-

mined ; a secondary sheath extends over the primary

and secondary, but stops at the tertiary branches;

the ultimate terminations are bunches of peduncu-
lated grains, the grains being colored dark, their

stalks light; finally, the presence of a granular em-
bedding substance around the nervous branches. —
{Arch. ital. biol., iii. 75.) c. s. m. [162

Fishes of the Batstoe River, NeTV Jersey. —
Professor E. D. Cope stated that eleven species col-

lected in the confined waters of a broken dam on the

Batstoe River, Xew Jersey, represented the fish fauna

of the Carolinian district of the nearctic realm, only

three extending into the Alleghanian district. A
species of Amiurus new to science was at first sup-

posed to be an unusually dark-colored example of the

common Amiurus nebulosus. A critical examina-
tion soon showed that it differs in the important

characters of the considerably more anterior position

of the dorsal fin, four to seven more anal radii, and
more rounded outline of the caudal fin. Its charac-

ters ally it to the western A. natalis, from which it

differs by its more slender form and more rounded
caudal fin. The name A. prosthistius was proposed

for it. — {Acad. nat. sc. Philad.; meeting June 26.)

[163
Uammals.

Color-markings of mammals.— Professor Elmer
has continued his studies in regard to the color-mark-

ings of vertebrates.

As the result of his observations, he has drawn out

certain general principles, which he applies to the

different groups, notably to the mammals.
The following general statements are elaborated:

1. That the color-markings of mammals may be re-

duced to longitudinal stripes, spots, and transverse

stripes; 2. That the longitudinal stripes are the old-

est form, and that the other two follow in course;

3. That the primitive mammalian fauna was a lon-

gitudinally striped one; 4. That the males have been

first to take on the new forms of markings, while

the females hold longer to the older form; 5. That
the effects of the law by which the development of the

markings takes place from the posterior part of the

body toward the anterior part are not so easily traced

in mammals as in the case of other groups, such

as the saurians; 6. That in mammals the develop-

ment of markings follows a regular course, that is,

the longitudinal markings are followed by spots,

which, in turn, run together, and finally form the

transverse or tiger stripes; 7. That the position of

the smallest spot on a mammal is not accidental, but

due to the action of genetic and philogenetic laws,

from which it follows that markings are an available

means for the determination of species ; 8. That the

regularity of the development of markings shows
that they arise from constitutional causes.

The author takes the Viverridae as the original
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types of the carnivores, and believes that in the hyena,

cats, dogs, bears, and weasels, he can trace the form

and position of markings possessed by the former. He
acknowledges several difficulties, however, in the

case of the leopard, jaguar, and other peruliarly spot-

ted cats. He believes that the ungulates follow the

same law in regard to markings as the carnivores.—
(Jahresb. terein valerl. naturk. WUrtt., xxxix. 188.3.

56.) F. w. T. 1164
(Ifan.)

Functioii of the crico-thyroid muscle.

—

Martcl brings forward some experiments to show

that the crico-thyroid, and not the thyro-arytenoid

muscle is par excellence the muscle used in the

production of different tones in singing and speaking.

The most interesting point of the paper, perhaps, is,

that he shows, by registering with simple levers the

movements of the thyroid and cricoid cartilages re-

spectively, that, when the different chest-notes (from

do- to do*] are sounded, the thyroid cartilage re-

mains immovable, while the cricoid is brought closer

and closer to it as the pitch of the note is raised.

In the contraction of the crico-thyroid muscle, or, as

he prefers to call it, the thyro-cricoid muscle, the

thyroid cartilage is therefore to be considered as

the fixed point. The action of the thyro-arytenoid

muscle, according to him, is preparatory to that of

the crico-thyroid, in that it gives the vocal cords their

proper position, and acts .as .an .antagonist to the

latter muscle. The length and tension of the vocal

cords, however, are governed by the crico-thyroid.

This view of the function of the crico-thyroid is sup-

ported by the results obtained when the muscle, or

the nerve going to it, is divided in the dog, and,

among men, by the pathological cases in which there

is paralysis of this muscle. The general result in

such eases is a pronounced hoarseness, and an in-

ability to sound any but the lowest tones.

—

{Arch.

dephysioL, 1883, .582.) w. u. II. [165

Summation of stimuli in the sensory nerves

of man.— From numerous experiments made upon

himself with electrical stimuli, de Watteville comes

to the conclusion that the action of stimuli applied to

a sensory nerve increases, within certain limits, with

their frequency. Stimuli which are subminimal, as

long as they follow at slow intervals, will call forth

a sensation when made to follow each other with

greater rapidity. This summation takes place more

readily when the stimulated nerve is exposed to the

action of the kathode; and the author is of the opin-

ion that it is local, as in motor nerves, and not cen-

tral. The summation may be explained as the after

action of electrical stimulation: the induction shocks

following with such rapidity that the excitation in

each case falls within the period of heightened irrit.a-

bility. — {Neurol, centralbl, no. 7, 1883.) w. ii. H.

[166
ANTHROPOLOGY.

Tribute to American scholarship. — An inter-

esting tribute to Aniorican srholarsliip is paid in the

fact that M. Barbier, on the authority of Mr. Stephens

and later writers, was setting up Del Rio's ' images

of men in bas-relief in front of the model of the

Temple of the Sun, as he had done in the Trocadcro.

Dr. Hau of the Smithsonian institution drew his

attention to Del Rio's description of the Temple of

the Cross, as well as to the statements of Dupaix and

Galindo; and the bas-reliefs at Washington will stand

in their proper place in front of the shrine containing

the group of the t'ross. Again, Prof. Cyrus Thomas
has discovered that the cast on the left slab of the

Tablet of the Cross proves conclusively the correct-

ness of the statement previously made in Science,

that Waldeck's figure of this slab, as published by

the French scientific commission, 1860-60, was cop-

ied from Catherwood's drawing. This is proved by

the fact that Catherwood's errors, of which M. Char-

nay's cast brings to view quite a number, are all

faithfully reproduced in Waldeck. — o. T. M. [167

Prehistoric trepanning.— The object of recall-

ing attention to this much described subject is to

speak of the novel experiments of L. Capitan. Many
years ago Dr. Charles Rau, wishing to know how
long it would take a savage to bore a hole through a

hard rock with a w^oodeu spindle, using sand and

water, actually made the experiment, and has put on

record his experience. M. Capitan has proceeded in

the same way respecting prehistoric trephining, test-

ing the various methods of boring and of removing a

rondelle or fragment of bone. The experiments on

the skulls of the dead were to study the methods, the

difficulties in the way of the operation, and the time

required. It is the trephining of the living among

savages, and the fatality of the result, that most inter-

est the student: therefore M. Capitan continued his

researches upon living canine subjects. The first

experiment was upon a small spaniel. The skin of

the head and temporal muscle were removed, and the

trephining was practised upon the antero-superior

portion of the right parietal. The operation was not

very painful, and in twenty minutes a rondelle of

boiie was removed. There was little hemorrhage and

the meninges were not wounded. After a few days

the spaniel was as lively as ever. Two other dogs were

subsequently treated, with like success. Just what

the method and amount of cicatrization might be,

after such primitive operations, will be known when

the autopsy of the subjects takes place in the future.

— {Bull, soc.anthrop. Paris, v.iiZr>.) j. w. p. [168

Catlinite. — The beautiful red stone iiipes in col-

lections of Indian culture-objects are made of a stone

called catlinite. Mr. E. A. Barber tells us that for

many generations the aborigines have procured this

material from the Great red pipestone quarry, situ-

ated on the dividing-ridge between the MinnesoU

and Missouri rivers, at a place called by the French

Couteau dcs prairies. Catlin, the celebrated travel-

ler, was the first white man permitted by the Indians

to visit the place; and therefore Dr. C.'T. Jackson.

to whom specimens were sent, named the mineral

catlinite. The myths relating to the quarry, as well as

surface indications, show th.at the pl.ace has been

worked for a very long time. In 1073 Marquette

smoked in pe.ace a catlinite pipe with the Indian-> of

the upper Mississippi. Father Hennepin ajiplies the

term 'calumet' to these ceremonial pipes. There is no
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doubt that an extensive traffic was carried on in tliis

material for a considerable length of time by the abo-
riginal tribes, extending from the Atlantic coast to the
Rocky Mountain system and from New York and Min-
nesota on the north to the Gulf of Mexico. The fact

that objects of catlinite have been taken from Indian
graves in the state of New York, and that others were
found on the ancient site of an abandoned village in

Georgia, at opposite points twelve hundred miles dis-

tant from the pipestone quarry of Minnesota, reveals

the great extent of intercommunication which for-

merly existed among the North American peoples.

When we consider that many pipes of catlinite laave

been taken from the bottom of mounds from four to

seven feet deep, where they were found in connection
with cloth-wrapped copper axes and many other ob-
jects of high antiquity, and that some of them are of

the typical form of the oldest mound-pipes, we are

forced to ascribe to some of them a high antiquity. —
(Amer. nat., JuXy.) j. w. p. [169

The Charnay collection.— Visitors to the Na-
tional museum at Washington are surprised to find

the great hall adjoining the last doorway on the south
side shut off by screens. Looking behind this barri-

cade, the visitor may imagine himself transported to

Central America, and in the presence of some of her
grandest aboriginal remains. Here M. Barbier, from
the Trocadero museum at Paris, is setting up casts of
the most celebrated relics of Mexican and Central
American ruins secured by M. Charnay. The read-
ers of Science will recall that Mr. Pierre Lorillard
of New York, conjointly with the French government,
equipped an expedition in 1880, arid maintained it

for two years, for a systematic investigation of the so-

called ' ruined cities ' and other remains of ancient
civilization in Central America and Mxeico. The
expedition was placed imder the charge of M. D^sirfi

Charnay, and thoroughly furnished with the means
of making photographs and casts by the process of
M. Lotin de Laval. Copies of these casts were first

to be presented to the'Smithsonian institution and to

the French government, the latter set to be placed in
the Trocadero museum at Paris. The story of M.
Charnay's travels and successes has been told in the
North American review, commencing with August,
1880; the editor, Mr. Thorndike Rice, favoring and
encouraging the expedition from the first. M. Char-
nay's moulds having been transported to Paris, he
proceeded to make his reproductions. With' refer-

ence to the Smithsonian series, now being set up in
the National museum, Mr. Eice writes, " These casts

are duplicates of those now on permanent exhibition
at the Trocadero, Paris. The casts have been made
in order to afford to students of American antiquities
the fullest opportunity for studying these products
of indigenous art and the hitherto indecipherable in-

scriptions." The collection includes a bas-relief from
Ocosingo, the stone of Tizoc, fragment from Tezcuco,
thirty-eight pieces from Palenque, including the
most celebrated sculptures and inscriptions, and
thirty-four pieces from Chichen-Itza. M. Hamy will

shortly send a detailed account of each piece, and the
readers of Science will receive the benefit of his in-

formation. Professor Baird will have the bas-reliefs of

the Temple of the Sun and those of the Temple of the
Cross mounted in wooden frames, the exact reproduc-
tion of the rooms which they occupied in Palenque.
— J. w. p. [170

EARLY INSTITUTIONS.
The Nottingham records. — The records of the

borough of Nottingham have been published by
Quaritoh in London. They cover the period from
1155 to 1309, and contain much interesting matter
bearing upon the history of town customs and govern-
ment in England. Mr. G. L. Gomme, the author of

Primitive folk-moots, reviews the volume, and gives

us some extracts from it. Assuming that the mu-
nicipal corporation of the thirteenth century is the

primitive village community in a late stage of devel-

opment, he discovers various customs which he
describes as belonging to the primitive village. The
history of the primitive village is in this way extended
and enlarged. Some very interesting passages, illus-

trative of the right of pre-emption which kinsmen
enjoyed, are given. It appears, that, ''if a person
sold his land [in Nottingham], his nearest heirs might
lawfully enter into such lands and tenements if they
offered to the purchaser, in the gild hall of the town,
the money which he had given for the property."

Some passages bearing upon the history of the open-
field system are also cited. Mr. Gomme regards the

open-field system as ' the best evidence of the old

primitive tenure of land.' The custom of borough
English— or 'junior-right,' as Mr. Elton calls it—
obtained at Nottingham. — (The antiquary, April,

1883.) D. W. B. [171

NOTES AND NEWS.
It is hoped that the new section for mechanics

of the American association for the advancement of

science will receive the earnest co-operation of all

interested, who may find it convenient to attend.

The approaching meeting at Minneapolis will be the

second held by the section. Those having matters of

interest to present are requested to notify the secre-

tary of section D (A. A. A. S.) at Minneapolis as

early as possible. Circulars relating to the meeting
may be obtained of the permanent secretary of the

association, F. W. Putnam, at Minneapolis.
— During the coming year, experiments will he

made at the physical laboratory of Jolms Hopkins
university with a view to aid in establishing an inter-

national unit of electrical resistance. The experi-

ments will be carried on, under the direction of

Professor Rowland, with an appropriation from the

government of the United States. The results will be
communicated to the International commission of

electricians, meeting in Paris.

— We alluded a few weeks ago to the award of the

first Walker prize of the Boston society of natural

history to Mr. Howard Ayres of Fort Smith, Ark.,

for his memoir on the development of Oecanthus.
'This memoir is now printing by the society. The
award of the second prize has now been made. Sev-

eral papers of unquestionable merit were before the
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committee, and the subjects were so diverse as to

make it difficult to decide between them. Expert
aid was sought; and it has been at last conchided to

divide it eiiually between William Patten of Water-
town, Mass., who offered an essay on the develop-

ment of rhrj'ganidae, and H. W. Conn of Johns
Hopkins university, who presented an essay on the

life-history of Thalassema millita.

— Recognizing the demand for thoroughly trained

engineers conversant with electrical science, at the

beginning of the next academic year (Sept. 18, 188;5)

the trustees of Cornell university will receive stu-

dents who desire to tit themselves to enter this new
and constantly extending field. While the general

studies are mainly those of the departments of civil

and mechanical engineering, the special studies of

the course embrace the theory of electricity, the

construction and testing of telegraph lines, cables,

and instruments, and of dynamo machines, and the

methods of electrical measurement, electrical light-

ing, and the electrical transmission of power.
— During the past year original investigations, the

results of which either have been or soon will be pub-
lished, have been made in the biological laboratory of

Johns Hopkins university, in the following sub-

jects: the direct action upon the heart of ethyl

alcohol, the influence of digitaline upon the heart

and blood-vessels, the influence of quinine upon the

blood-vessels, the influence of variations in arterial

pressure upon the time occupied by the systole of the

heart, the minute structure of the kidney, the life-

history of Penicillium, viscous fermentation, the in-

fluence of various illuminations on the growth of

yeast, the structure of Porpita, the structure of the

gasteropod gill, the developmeilt of the mammary
gland, the structure and properties of the cavernous
tissue beneath the olfactory mucous membrane.
— The U. S. geological survey has appointed Prof.

H. S. Williams of Cornell university upon its staff.

Under its auspices he will carry out more fully the

studies he has long undertaken upon the upper De-
vonian fossils of the rich localities of his neighbor-

hood in Xew York, and extend the work beyond the

limits of the state, as well as into the immediately

underlying aii<l overlying strata, for better compari-

son of the upper Devonian species, and study of their

faunal relations. Professor Williams has been en-

deavoring to build up a thorough school of compara-
tive paleontology at Cornell with good success; and
the assistance he will gain from his connection with

the U.S. survey will offer a special attraction to

those wishing to pursue paleontological studies under
him. Mr. C. S. Prosser, a recent graduate of Cornell,

assists him this summer in his geological work in

connection with the U. S. survey.

— A very interesting sketch of the life of Count
Rumford, by Professor Tyudall, is printed in the Con-

temporary review for July. An account of his sci-

entific labors is promised in a future issue.

— W. H. M. Christie, F.U..S., astronomer royal, has

withdrawn from the editorship of The obgervatory, a

monthly review of astronomy. This periodical will

now be edited by E. W. Maunder, F.R.A.S. ; and all

communications should be addressed to him at the

Royal observatory, Greenwich, as formerly.
— Dr. M. Braun in Dorpat proposes a zoological

investigation of the Gulf of Finland. The Russian
government will furnish a steamer, and the explora-

tions are to be made on behalf of the Naturalists'

society of Dorpat.
— The American apiculturinl is the ninth periodical

in the United States devoted to bees and apiculture.

Several of these papers have a circulation num-
bering thousands, and one is a weekly. It would
seem rash to start another bee paper under these cir-

cumstances. Silas M. Locke, editor of this new jour-

nal, seems, however, to have counted the cost, and
means to act on the principle that there is always
room up higher. He is an experienced bee-keeper,

and expert in all the manipulations of the apiary.

He has paid special attention to the qualities of the
several races of bees, and is alive to the importance of

great care in breeding bees, if the apiarist would
secure the highest success. It is evident that he
intends to give special attention to matters of sci-

entific interest connected with bees and bee-eulture.

Mr. Locke has also secured the assistance of the
ablest writers on the apiary in the country, — not

men who are simply given to fine writing, but prac-

tical men, who have won eminent success in the art

which they practise. The paper is published at

Salem, Mass., and, in typography and general style,

has no superior among our apiarian periodicals.

— According to Xature, the report of the sanitary

commissioner with the government of Bombay
shows, that, among other causes of death in that

presidency in the year 1881, 1,209 persons died

from snake-bite. A comparison of the deaths in

1881 with the mean of those of five preceding years

shows, that, in ISSl at least, the number had in-

creased. These figures prove that one person in

18,610 of the whole population of the twenty-four
presidency districts died from snake-bite. Adding
to this the destruction of human life effected by other
venomous and carnivorous animals, we see how im-
portant a matter to the residents of those regions is

the destruction of this unfavorable environment.
— All the readers of Science have been familiar

with the word ' wampum " from their childhood.

Koger Williams wrote in his Key, ''The New-Eng-
land Indians are ignorant of Europe's coyne. Their
owne is of two sorts, — one white, which they make
of the stem or stock of the periwincle, which they

call meteauhok wlien all the shell is broken off. This
they call wampain (white). The second is black,

inclining to blue, which is made of the shell of a
fish which some English call hens (poquahock)."

This money was called suckauhock {sucki, black).

Various shells were used in different parts of the

country under names adopted from the languages of

the tribes who coined the money. But in the history

of the early colonies the name ' wampum ' has gained

a footing for all shell-money as well as for its imi-

tations. Mr. Earjiest Ingersoll has brought together

a large amount of information on the sul)ject in the

May Naturalist.
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— The death is announced of E. Mohler, secretary

of the Danube commission, and of Hermann Alexan-

der von Berlepsch of Zurich, the latter in his seventy-

first year.

— The death is also announced of Dr. J. S. Bailey

of Albany, a young entomologist who had published

a few papers of some importance on Lepidoptera.

— In the June number of the Journal of science is

given the following account of a bird-eating frog. " A
lady living in the George district (Cape Colony) sup-

plies the G. B. herald with the following particulars

of the remarkable habits of this creature: 'I have

much pleasure in furnishing all the information we
have, regarding the large frogs which have proved

so destructive to our young chickens. A water-sluit

runs round our terrace, and passes through the

ground over which the poultry range, and in this the

frogs harbor. The first time our attention was drawn

to their bird-eating propensity was by the cries of a

small bird in a fuchsia near the stream. Thinking

it had been seized by a snake, several hastened to

the spot, and saw a beautiful red and green sugar-

bird in the mouth of a large greenish frog. Only the

bird's head was visible ; and, its cries becoming .faint-

er, the frog was killed, and the bird released. Its

feathers were all wet and slimy, and for some days

after we could distinguish it in the garden by its

ruffled plumage. Since then the same species of frog

has Ofi several occasions been killed with young
chickens, half-swallowed ; and once a duckling was
rescued from the same fate. Whether the noise is

natural to these frogs, or assumed to decoy the

chickens within their reach, we know not; but they

constantly make a chuckling sound so exactly like a

hen calling her chickens for food that we have seen

whole broods deceived, and rushing towards the sluit,

where they supposed the hen to be. The frogs are

very wary, and it is difficult to find them unless by

the screams of their victims. We have lost large

numbers of small chickens in an unaccountable

manner, and feel sure now that these frogs must be

answerable for very many of them, as there are no

rats here, and the chickens are carefully housed at

night. If I can give you any further details, I shall

be glad to do so.'
"

— The distinguished spectroscopist, M. Thollon, is

now working at the observatory at Paris, as has been

his custom during previous summers. The proposed

observatory on the top of the Pic du Midi— where the

brothers Henry saw the planet Venus with the naked

eye in full daylight, when only three or fovtr degrees

from the sun, and two days after the transit— is said

to be making great progress toward completion. It

is expected that Admiral Mouchez, M. Thollon, and
other astronomers will visit it toward the end of

August.
— The Vierteljahrsschrift der astronomischen ge-

sellschaft (18 jahrgang, erstes heft) is frontispieced

with a solar print of Dr. Carl Christian Bruhns, the

late director of the observatory at Leipzig. In the

nekrologe are brief notices of Bruhns and C. Backer,

and a more extended one of E. Plantamour, by Dr.

Kudolph Wolf of Zurich. Among the literarische

anzeigen are the following: Backlund, Zur theorie

des Encke'schen cometen, by Paul Harzer: Callan-

drean, De'termination des perturbations d'une petite

planfete par les m^thodes de M. Gyld^n, by O. Back-

lund; Ginzel, Astronomische untersuchungen iiber

finsternisse, by Th. von Oppolzer: and Fischer, Der
eintluss der lateralrefraction auf das messen von

horizontal-winkeln, by Wilhelm Schur. Among the

newly elected members of the gesellschaft are P.

Harzer of Leipzig, J. Holetschek of Vienna, J.

Scheiner of Bonn, and C. Wagner of Kremsmiinster.

The next meeting of the gcselUchajt will be held at

Vienna, commencing on Friday, Sept. 14, and lasting

foiu- days.

— The geological commission of Spain has pre-

pared a pamphlet of twenty pages for the mineral ex-

hibition, now open at Madrid, giving a brief account

of the different geological formations occurring in

Spain, their geographical distribution, general charac-

ters, and the minerals of economic interest occurring

in each. It also gives a short orographical account of

the country, which has a higher average elevation

than any country in Europe excepting Switzerland.

The highest peak Is that of Mulahacen, in the Sierra

Nevada, 3,554 metres above the sea-level. The for-

mation which has the greatest extent in Spain is

the tertiary, which covers .34 per cent of the sur-

face; next comes the primary, covering 27 per cent;

the secondary, 18J per cent; the hipogenica, 10 per

cent; the quaternary, 10 per cent; and the azoic. -J

per cent. Given in numerical order, the miocene and
oligocene cover together 137,877 D kilom. ; the Cam-
brian and Silurian, 114,382; the hipogenica, 49,665;

the quaternai-y, 49,477; the cretaceous, 47,002; the

eocene, 23,564; tht Jurassic, 22,697; the triassic,

22,443; the carboniferous, 11,:301; the pliocene, 9,064;

the Devonian, 5,780; and the crystalline strata, 1,694,

— a total of 494,946 n kilom. The term ' rocas hipo-

genicas ' is applied to what are generally called plu-

tonic and volcanic rocks, both old and recent eruptive

rocks.

— Pfere Vidal, French missionary at Tutuila, Navi-
gator's Islands, announces the discovery, made last

year, of the place of burial of Commandant Fleuriot

de Langle, of the unfortunate expedition of la Pe-
rouse. De Langle and his companions were killed by
the natives at a point named Massacre Bay, in De-
cember, 1787; but up to this recent date their remains
and ijlace of biu-ial had not been discovered. The
pious missionary intends to erect an expiatory chapel

for the converted natives on the spot where their bar-

barous ancestors' victims were buried.

— Mr. Henry H. Howorth, who is our standard
authority on the Mongols, reviews with favor the

work of the Eev. James Gilmour, who has lived as

a missionary among them. We have space only for

a brief abstract upon the hospitality of these least

sophisticated tribes of men: "Any traveller is at

perfect liberty to alight at any village he may w-ish,

and demand admittance; and any Mongol who re-

fuses admittance, or gives a cold welcome even, is

at once stigmatized as not a man, but a dog. Any
host who did not offer tea without money and with-
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out price would soon earn the same reputation ; the

reason being, I suppose, that Mongolia has no inns,

and all travellers are dependent on private houses
for shelter and refreshment. At first sight it seems
rather exacting to leap off your horse at the door of

a perfect stranger, and expect to find tea prepared and
offered to yon free ; but probably the master of the

tent where you refresh yourself is at the same time
sitting likewise, refreshing himself in some other

man's tent some hundred miles away; and thus the

thing balances itself. The hospitality received by
Mongols in travelling compensates for the hospitality

shown to travellers."

— Two noteworthy ornithological papers appear in

the August magazines. The habits and mental traits

of the cat-bird in confinement have found an excellent

student in Olive Miller, who gives us in the Atlantic

a vivid jiicture of its curiosity, .and its tyranny over
weaker bird.s, with proofs of how it can learn by ex-

perience, and its capacity for jealousy. The article

is well worth reading.

The friends of Prof. A. 51. Meyer of Iloboken,
who are aware of his zeal as a sportsman, will be

less surprised than those who know him only by his

professional studies, at his interesting paper on the

quail, or 'Bob White' as it is familiarly known,
which appears as the leading paper in the midsummer
Century. Eight or nine exquisite woodcuts by Beard
illustrate the different species of this class of game-
birds in Europe and America, and far surpass in

finish, and in excellence of delineation, any previous

pictures we have seen.

— An increased interest in economic entomology is

being shown in England. The Council of education

(My lords of the privy council) have formed a com-
mittee of advice and reference regarding the entomo-
logical collections which have existed for some time

in connection with South Kensington museum. This

committee is under Professor Huxley as chairm.an;

and among the members are Professor Westwood,
Mr. Dyer (sub-director at Kew gardens), and Miss

Ormerod. It is planned to form a collection of cases

that shall show the insects commonly injurious to a

serious extent to the crops, fruit and timber trees, of

the British Isles. Each case is to be accompanied by
short life-histories of the species in it, and descrip-

tions of the most serviceable methods of preventing

their ravages. It is the purpose of the committee to

make the collection thoroughly plain to be under-

stood, so that farmers aiul gardeners may be able to

consult it serviceably. As far as possible, the insects

will be shown in all stages, together with specimens

of the injured plant. In those ca.ses where specimens

are too small or too perishable to be used, drawings
or models will be substituted. The carrying-out of

this plan in a thoroughly siinitific manner has been

assnred by placing the preparation of the cases in

the hands of Professor Westwood and Miss Ormerod.
— In order to bring together the greatest amount

of solid information respecting the natural history of

man, students have published manuals of anthropol-

ogy from time to time, formulating the questions they

desire to have answered. In 1800 Degeraudo, a mem-

ber of the Institut de France, published a quarto of
fifty-seven pages, entitled ' Consid(5rations sur les

diverses m^thodes i suivre dans I'observation des
l)euplessauvage.' The Soci^ltS ethnologiquede Paris,
in 183!), published its first memoir, which was pre-
ceded by general instructions addressed to travellers,

among which were three chapters on the individual,
family, social, and religious life of peoples. Mr. Gal-
latin, in our own country, while preparing his com-
parative Indian linguistics, issued circulars to all army
officers, Indian agents, and travellers. Mr. School-
craft prepared a very elaborate scheme. George
Gibbs published through the Smithsonian institu-

tion a linguistic circular, and the same institution
has issued a number of others on anthropological sub-
jects. The most elaborate published in our country
are Major Powell's manual for collectors of linguis-
tics, and Professor Mason's directions to collectors
for the Centennial exhibition, and his pamphlet on
the study of North American antiquities. In 1875
the Geographical society of Paris published ' Instruc-
tions aux voyageurs.' The British as.soeiation have
printed three sets of questions, in 18.'>], 18.54, and in
1874. The last named bears the title ' Notes and
queries on anthropology for the use of travellers and
residents in uncivilized lands." The Austrian expe-
dition in the frigate Xovara was furnished with a
very elaborate volume of ciuestions upon anthropol-
ogy. In addition to these, we have ' Instructions
anthropologiques' and ' Instructions craniologiques

'

by the Paris society, and manuals by Roberts and
Kaltbrunner. Finally, the last-named society has
been discussing with much learning and a slight loss
of temper a ' Questionnaire de sociologie et d'ethno-
graphie.'

— The following investigations have been com-
pleted by advanced students at the chemical laborato-
ry of Johns Hopkins university diu-ing the past year:
on the conduct of moist phosphorus and air towards
carbon monoxide; white phosphorus; oxidation of
a compound containing the sulphamine and propyl
groups in the ortho-position with reference to each
other, showing protection of the propyl; oxidation of
paradipropylbenzine-sulphamide, showing protection
of the propyl; on the nature of sinapic acid; the in-

lluence of light on fermentation; chemical examina-
tion of minerals from the neighborhood of Jones's
Falls.

— Hegarding the early telescopic observations of the
ring of Saturn, Dr. H. G. van de Sande Bakhuvzen
the director of the ob.servatoiy at Leiden, writes to
the editor of 7'Ae obserratory : It is clear that Bell
is not the discoverer of the division of Saturn's ring:
but that Cassini ought to be accounted the discoverer
is not quite so certain. In a volume of Ms. obser-
vations by Iluygens, in the library of the university
of Leiden, there is a drawing of Saturn, made 1075
Dec. 8 (and which has been copied, and published by
Kaiser in 1855), wherein the division in the ring, and
the difference of brightness of the two parts, are clearly
indicated. Al)Ove and on the side of the drawing,
Iluygens wrote, among other things, "... Saturnus
cum comite observatus tubo 36 pedum Campani;
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aderat de Cassinius. ... [A description of the ball

and the ring as seen by the observer here follows,

and succeeding the words] quod a Josepho Campano
jam olim observatum, ut figura ab ipso edita com-
probat. . . ." When Huygens made this observation,

Cassini was with him; but, from the notice in the

Philosophical transactions, it is probable that Cassini

saw the division of the ring in August or September,

1675 ; so that there is no sufficient ground to think

that it was Huygens who showed the division to

Cassini. But with regard to the allusion of Huygens
to the observation of the two parts of the ring, made
by Campani, and the figure of the same which he had
published. Dr. Bakhuyzen searched in vain in differ-

ent books for the figure until he found, between a

number of letters addressed to Huygens from Leopold,

Prince of Etruria (the same to whom Huygens dedi-

cated his 'Systema Saturnium'), a sheet of paper

with two printe'd drawings of Saturn and Jupiter.

The details in the belts of the latter planet show that

Camjiani's telescope was a very good one. The
shadow of the ring is to be seen on the disk of

Saturn; and the outer part of the ring, for somewhat
less than half the total breadth, is dotted, whilst the

inner part is bright. There is no line between the

two parts, but they are distinctly separated from one
another by the difference in brightness. One can

also see traces of the inner dark ring. It is highly

probable that the above words of Huygens refer to

this figure of Saturn; and Dr. Bakhuyzen therefore

concludes that Joseph Campani was the first astron-

omer who, by means of a very good telescope made
by himself, saw distinctly the darker and the brighter

part of the ring in 1664. It is, however, possible that

Cassini was the first who saw the line of separa-

tion. The drawings of Saturn and Jupiter made
by Campani are printed in ' Stanislai Lubiensecii de
Lubienietz Theatrum Cometicum,' Pars prior, page
574. Lubienietz received the drawings from Athana-
sius Kircher in Rome.
— The proprietors of the Ilelbourne age have sent

an exploring expedition to New Guinea.
— In the Proceedings of the American philosophical

society (xx. no. 11.3) Professor Pliny Earle Chase has
along paper, thirty-three pages', on 'photodynaraics,'

in which, starting with 'combined cometary harmon-
ics,' he comes out at ' lines of force and of motion ;

'

and Professor George F. Barker gives an account of

his very simple form of constant battery.

— The aeronautical exhibition was held in Paris, at

the Palais du Trocad^ro, from June 5 to 24,— one
week longer than was the intention. There were
a number of plans for flying-machines shown, but a
strange lack of successful results.
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THE AyfERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE.

Next week will see the annual meeting of

the American association for the advancement

of science. Although the pendulum-like swing

of its migration takes it this year to the

westernmost point of its meetings, — to a

flourishing city that was founded 'since the

association began its good work,— there is a

promise of a larger and more successful niect-

hig than has been its lot to have for several

3'ears. Though its roots go down slowly-, there

is good reason to believe that this society is at

last taking firm hold in our hard and stubborn

American society, which long seemed to den}-

it a fair chance of growth. It was, in fact, a

much more serious task than it at first seemed,

to create in America an association on the

basis of that which grew so rapidly and so

well in the British mother-countr}'. The suc-

cess of the British association was due in the

main to the fact that the distances the mem-
bers had to travel were small, so that a large

part of the working members could be relied

on to attend from year to 3-ear in a regular

waj- ; thus giving a continuitj- to its intellectual

life that has been denied to our association.

Then in Britain, and the sister kingdom of

Ireland, there are a score or more places where

there exists a strong local life, a pride in the

reputation of localit}-, and a mass of inherited

wealth liberalized by long tradition that could

easily- be brought to the support of such meet-

ings. Still more effective was the support

which a centralized government could give,

and the monej* that came easiU- at the call of

the scientific leaders who made themselves

responsible for the work the association under-

took. All these advantages were denied to

the American association in its earlier years.

In the most of its meeting-places there was
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little to uphold its work ; it toiled as a mis-

sionary enterprise— patiently, but with scanty

reward. Its recent gain in public esteem has

been in part the result of its own good and

devoted work, but in larger measure it is the

result of the exceedingly rapid change in the

condition of American city life. The frontier

spiiit in our American towns, the greed for

immediate ends, is passing awav. Few towns

of twentj' thousand people but have their

leisured class, or are without some well-shai)ed

ambition for a good name among men of

learning. Although the association was, in its

earlier ^-ears, somewhat before its time, our

life is fast growing up to be a su|)port for such

work as it seeks to do. Every friend of learn-

ing will welcome the assurance of strong life

that these changes give to the association, and

will look forward to its future with confidence

in its work.

Experience that we may gain from the

results of the association and of its kindred so-

cieties in the mother-country and on the con-

tinent shows us clearly what this work shoidd

be. First of all is the gowl-fellowship, the

solidaritj- that is bred bj' bringing together in

one assembly people who have no other chance

to get the light from each others' eyes or the

spirit from their fellow-workers* tongues.

However we ma}- value the material gain of

fact, there can be no doubt that this is the

precious thing which the association can give

to American science. Our workers are neces-

sarily scattered by the geographical immensities

of their land ; the teaching that the nature

about their homes gives them is, from the con-

forrait}' of conditions in almost all neighbor-

hoods, limited and incomplete. More than

any other men of science, they need a season

of contact with those trained amidst other con-

ditions. Some things grow well in a corner,

but natural science is not of them. Whoever

has brought to a meeting of the American

association memories of similar gatherings in
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Europe must have felt that this social element

in our society left much to be desired. The

writer recalls the time when he attended the

Swiss association at Kheinfelden in one year,

and the American the next, in a rather gloomy

manufacturing town. At the Swiss meeting

all the members dined together in a garden

on the banks of the Rhine, after the morning

session had been gone through witli all due

solemnity. There was, be it confessed, much
wine, but so much wit and wisdom, withal,

that the very prophets of teetotalism would

have been moved to sjmpathj'. In the social

fire that only a table can provoke, in ordinary

mortals at least, these diverse folk, separated

by race and tongue, were fused into unity and

brotherhood.

Making all due allowance for our inherited

need of taking diversions a little sadly, it does

seem that we might heighten the social ele-

ment in our meetings. Even the most august

British societies descend to tea after the meet-

ings, and find their profit in it from the closer

and more familiar life that it gives. Although

we use it little, our American folk have an

unequalled capacity for after-dinner talking

;

half our folk have the toast-master in them : so

we need not fear that such gatherings would

be dull.

Coming to the apparently more scientific

aspects of its labors, maintaining the while that

the science of good-fellowship is the prince of

all learning, let us consider some other parts

of the association's work. The experience of

the British association seems to show that they

succeed in avoiding the extreme haphazard

nature of the discussions which mark our own
association. This is in part due to the con-

tinuity of attendance of its leading members,
but it seems as if a part of its gain in this

direction had been due to the fashion of having

special committees charged with the study of

large questions of public interest. Coming to

the association with their minds full of the

results of especiallj- designated inquiries, the

committee-men have been able to give an ele-

ment of direction to its discussions that have

often made them admirably deliberative, and

exceedingly profitable to all who heaj-d them.

If our association would take care to provide

committees with important inquiries, and could

fui'nish them with the inonej- iiecessaiy for tlic

securing of information when such aid was

required, we might have each year a solid body

of matter which would insure a profit to all

who might attend. Giving these reports and

their discussion the precedence in the meet-

ings, the vagarists, the lost tribes of circle-

squarers, law-finders, and others who wander

in the wilderness, wonld not be able to render

the sessions unprofitable to students, as they

not unfrequently do, even in these latter days

of the assbciation.

There is yet another chance of bettering the

association-work. One of its highest aims is

to foster the spirit of philosophical inquiry

among the people with whom its lot is cast

from j-ear to year. Something, but not much,

may be accomplished by the mere presence of

notable men, and their wise words. Yet the

odor of the sanc-tuaiy is but fleetmg : it is not

in the least a monumental thing. The ordinary

citizens or the school-children mark the fact

that for a week some hall puts on a beehive

look ; the papers have i-eports, mostl}' incom-

prehensible ; and then the matter is forgotten.

There seem to be several ways of increasing

the local effects of these meetings. First,

there should be a careful preliminary study of

the scientific problems that the neighborhood

affords, a sufficient presentation of those that

are understood, and a suggestion of inquiries

thereafter to be made. This should be printed,

and would serve for a local guide for the use

of the association, and as an incentive to local

workers. Then, if it seems well, the associa-

tion should offer some small prize to those

students on the ground who would carrj- farther

the inquiries that this report has shown to

be desirable. If the conditions pennit, the

association would do well to see that some

local society, such as the field-clubs that were

recently advocated in these columns, should

be created, to remain as a successor to its

objects and a fosterer of its work. In the

inspiration that these meetings generally



August 10, ISSn.] SCIENCE. 153

arouse, such a soc-icty might even secure a

small Ciiiul fur its maintenance.

Last, and if siic-h a work be possible, best

of all. the association might, through a proper

committee, do much to promote science-teach-

ing in the schools of the cities where it each

year bides. Every meeting of the association

has among its attendants those who have the

much-needed skill in the matter of teaching

science. There is hardly a public school in

the land where there is not a crying need of

such help as could best be given at such

times. There should be a committee, or even

perhaps a section of the association, devoted

to the promotion of sound teaching in natural

science ; for the gravest danger before this

branch of learning is to be found in the radi-

cal imperfection of the methods of science-

teaching in use in our schools. These sugges-

tions may seem to lay heavj- burdens of

advice on the association, but none of them

seem beyond the promise of its strength.

IIECEXT EXPl.OHAT/n.YS fy THE nR-
(ilUN OF THE OULF-SIHEAM uFF THE
EASTEliN COAST OF THE UNlTElJ
SIATEH BY IHE U. 6' FISH-COMMIS-
SlON.^

4. Nature and origin of the deposits.

Along part of the (iulf-Stroam slope exam-
ined by us, tiie liottom. in ti.') to l.'iO fathoms,

80 to 110 miles from the shore, is composed
niainh' of very fine siliceous sand, mixed with

a little claj-, and containing alw.ays a consid-

erable percentage of the shells of Foraminifera
and other calcareous organisms, and frequentl)'

spherical, rod-like, and stellate sand-covered
rhizopoiis, sometimes in large quantities.

Among the Foraminifera, Globigerina is

abundant ; but many other forms occur, some
of them of large size and elegant in form.

Grains of green sand (glauconite) were fre-

quently met with, but were not abundant.
Large quantities of the tubes of annelids fre-

quently occur. .Some of these are made of

cemented mud, fine sand, or of gravel ; others,

of parchment-like secretions. On the inshore

plateau, and also in the deeper localities on the

slope, there is usually more or less genuine
mud or clay ; but this is generally mixed with

considerable fine sand, even in .300 to (100

fathoms. The sand, however, is otlen so line

> C'ontiDucd from No. 10.

as to resemble mud, and is frequently so re-

portc<l when the preliminary soundings are

made. In several localities the bottom was so
• hard,' in O.) to 125 fathoms, that the bulk of
the material brought up consisted of sponges,
worm-tubes, shells, etc., with some gravel, but
with neither mud nor fine sand. Such bottoms
were very rich in animal life. In man3'
instances, even in our deeper dredgings (about
700 fathoms) , and throughout the belt exam-
ined, we have taken numerous pebbles, and
small, rounded bowlders of all sizes, up to sev-

eral pounds in weight, consisting of granite,

sienite, mica schist, etc. Tlie.se arc abundant ia

some localities, and covered with Actiniae,

etc. Probably, while frozen into the shore-ice

in winter and spring, they have been recently

floated out from our shores and rivers, and
dropped in this region, where the ice melts
rapidly under the influence of the warmer Gulf-
fStream water. Probably much of the sand,
especially the coarser portions, may have been
tninsporled by the same agency.

Another way, generally overlooked, in which
fine beach-sand can be carried long distances

out to sea, is in consequence of its floating on
the surface of the water after it has been ex-
posed to the air, and dried on the beaches. The
rising tide carries off a considerable amount
of dry sand, floating in this wa^". In our fine

towing-nets we often take more or less fine

siliceous sand which is evidentl}* flo.iting on the

surface, even at considerable distances from
the siiore. The vast sand-beaches, extending
from Long Island to Florida, aflbrd an inex-

haustible supply of this fine sand.

The prevalence of fine sand along the Gulf-

Stream slope in this region, and the remarkable
scarcity of fine mud or clay deposits, indicate

that there is here, at the bottom, a current

usually sufficient to prevent, for the most part;

the deposition of fine argiMaceous sediments
over the upper portion of the slope, in (io to

l.jO fathoms. Such materials are jirobably

carried along, for the greater part, till they
eventually sink to greater depths, nearer the

liase of the slope, or l)eyond in the ocean-basin

itHielf, where the currents are less active.

Doubtless, there are also belts along wiiich the

northern current meets and opposes the Gulf
Stream, causing less motion, and fa\'tiring the

de|)osition of fine sediments. It is probable

that motion of the water along the upper part

of the sloiie may also lie caused by tidal cur-

rents, which would modify the north-eastern

flow of the (;ulf Stream, both in direction and
velocity. Currents prmluced b}- protractetl

storms might have the same effect. In depths
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greater thnn 200 fathoms on the outer slope,

and in 25 to 60 fathoms on the inshore plateau,

there is doubtless a slow, cold current to the

sonth-west. It is not probable that these

bottom-currents are strong enough to move
even the fine sand after it has once actually

reached the bottom ; nor is it strong enough

to prevent the general deposition of oceanic

foraminifera, pteropods, etc.

The existence of actual currents in this

region, sufficiently' powerful to directly effect

an erosion of the bottom, is hardly supposable.

Such a result maj' be effected, however, in con-

sequence of the peculiar habits of certain fishes

and Crustacea that abound on these bottoms.

Many fishes, like the ' hake ' (Phycis) , of

which three species are common here, have the

habit of rooting in the mud for their food , which
consists largely of Annelida and other mud-
burrowing creatures. Other fishes, those with

sharp tails especially, burrow actively into the

mud or sand, tail first; and in all probabilitj'

Macrurus, abundant on these slopes, has this

habit. Several burrowing species of true eels

and eel-like fishes are very abundant on these

bottoms. Many of the crabs and other Crus-

tacea are active burrowers. Such creatures,

\>y continually stirring up the bottom sediments,

give the currents a chance to carry awaj' the

finer and lighter materials, leaving the coarser

.behind.

, In man}' localities there are great quantities

of dead shells, both broken and entire. A
small proportion of the unbroken bivalves have
been drilled bj' carnivorous gastropods, but

there are large numbers that show no such

injury. These have, for the most part, un-

doubtedlj' served as food for the star-fishes and
large Actiniae, abundant on these grounds,

and from which I have often taken manj' kinds

of entire shells, including delicate pteropods.

Manj' fishes, like the cod, haddock, hake,

.flounders, etc., have the habit of swallowing
shells entire, and, after digesting the contents,

the}' disgorge the uninjured shells. Such fishes

abound here. Species of Octopus are also

known to feed upon bivalves without breaking

them, and O. Bairdii is common in these

depths. The broken shells have probabl}' been
destroyed, in large part, by the large crabs and
other crustaceans having claws strong enough
to crack the shells. The large species of Cancer
and Gerj'on, and the larger Paguri, abundant
in this region, have strength sufflcient to break
most of the bivalve shells. Many fishes that

feed on mollusca also crush the shells before
swallowing them. Both fishes and crabs have,
doubtless, thus helped to accumulate the broken

shells that are oflen scattered abundantly over

the bottom, both in deep and shallow water.

Such accumulations of shells would soon become
far more extensive than they are, if they were

not attacked by boring sponges and annelids.

Certain common sponges, belonging to the

genus Cliona, very rapidly perforate the hard-

est shells in every direction, making irregular

galleries, and finally utterlj' destroying tliem.

On the outer grounds we dredge up rarely

fragments of wood ; but these are general!}'

perforated by the borings of bivalves (usually

Xylophaga dorsalis) and other creatures, and
by them would evidently soon be destroyed.

We very rarely meet with the bones of

vertebrates at a distance from the coast.

Although these waters swarm with vast schools

of fishes, while sharks, and a large sea-porpoise,

or dolphin (Delphinus, sp.), often occur in

large numbers, we very rarely dredge up any
of their bones. In a few instances we have

dredged a single example of a shark's tooth,

and occasionally the harct otoliths of fishes.

It is certain that not merely the flesh, but most
of the bones also, of nearly all the vertebrates

that die in this region, are very speedily de-

voured by the various animals that swarm on

the bottom. Echini are very fond of fish-

bones, which they rapidly consume. Fishes

caught on the hooks in this region, and left

down an hour or two, were nearly stripped of

their flesh by small amphipod Crustacea.

Relics of man and his works are of ex-

tremely rare occurrence at a distance from

the coast, or even at a short distance outside

of harbors, with the exception of the clinkers

and fragments of coal thrown overboard from

steamers with the ashes. As our drcdgings

are in the track of European steamers, such

materials are not rare. A few years ago,

even these would not have occurred. A rock

forming on this sea-bottom would, therefore,

not contain much evidence of the existence of

man, nor even of the commonest fishes and
cetaceans inhabiting the waters.

5. Fossiliferous magnesian limestone nodules.

At several localities in 234 to G40 fathoms,

we dredged fragments and nodular masses or

concretions of a peculiar calcareous rock, evi-

dently of deep-sea origin, and doubtless formed

at or near the places where it was obtained.

These specimens varied in size from a few

inches in diameter up to oue irregular nodular

or concretionary mass taken in G40 fathoms,

which was 29 inches long, 14 broad, and 6

thick, with all parts well rounded. These
masses differ much in appearance, color, tex-
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tare, and fineness of grain ; but llicy are all

composed of distinct particles of siliceous sand,
often ver\- fine, cemented by more or less aliun-

dant lime and magnesia carbonates. Some-
times small quartz pebbles occur in them. The
fine-grained varieties of the rock are often ex-
ceedingly compact, hard, and toiigli, usually

gr.ayish or greenish in color. The^- are often
bored by annelids, sponges, etc., and are
usually weathered brown, due to the presence
of iron (proliably in part as carbon.ate, some-
times as p_vrite). The sand consists ni.ainly of
rounded grains of quartz, with some felspar,

7nica, garnet, and magnetite. ' It is like the

loose sand dredged from the bottom in tiie

same region. The calcareous cementing ma-
terial seems to have been derived mainly from
the sliells of Foraininifera, abundantly dis-

seminated through the sand just as we find the

recent Foraminifera in the same region. In
some cases, distinct casts of Foraminifera are

visible in the rock. In some pieces of the rock,

distinct fossil shells were found, apparentl3' of
recent species (Astarte, etc.). The larger

masses appear to have been originally con-
cretions in a softer deposit, which has been
more or less worn away, leaving the hard
nodules so exposed th.nt the trawl could pick

them up. The age of these rocks m.iy be as

great as the pleistocene, or even the pliocene,

so far as the evidence goes. No rocks of this

kind are found on the dry land of this coast.

It is probable, however, that they belong to a
part of the same formation as the masses of
fossiliferous sandy limestone and calcareous

sandstone, often brought up by the Gloucester
fishermen from deep water on all the fishing-

banks, from George's to the Grand Bank.
The chemical coniposition of these limestone

nodules is of much interest geologically.

Analyses made b}- Prof. O. D. Allen prove
that they contain a consideralilc amount of
magnesia. They are. therefore, to be regarded
as magnesian limestones, or dolomites, of
recent sulunarine origin. They also contain a

notable quantity of calcium |)hos|)hate. The
presence of the latter is not surprising when
we consider the immense number of carnivo-

rous fishes, cc|)halopods, etc., which inhabit

these waters, and feed largely uiion the smaller

fishes, whose comminuted bones must, in part

at least, be discharged in their excrements.
In fact, it is probable that the greater part of
all the mud and sand that cover these bottoms
has passed more than once througii the intes-

tinal canals of living animals. Tiie Echini,

holothurians, and many of the star-fishes and
worms, continually- swallow large quantities of

mud and sand for the sake of the minute organ-
isms contained in it, and from which they
derive their sustenance.

The following partial anah-sis by Prof. O. D.
Allen gives the percentage of the most impor-
tant constituents. The sample analyzed was a
hard, compact, and ver^" fine-grained magne-
sian limestone. Its color was yellowish green,
with a darker green surface, weathered nisly

brown in some places. It contained some
minute specks of iron pyrite. Its specific

gravit\- was 2.7;J.

Composition of a deep-water limestone.

Per cpnt.

Lime 24.11.5

Magnesia 14.41
Iriin (e3tiniate<l as protoxiile) 2.00
I'liDsplioric aei'l (not weighed).
Insoluble residue (saiidj ll>.97

WA TER-nOTTLES A XD THEUMOMETERS
FOR DEEI'-SEA RESEARCH AT THE
INTERNATIONAL FISHERIES EXHI-
BITION.

It would naturally l)e expected that at an
exhibition of this kind in England, where so

much has been done in the past for deep-sea
investigations, there would be found a good
collection of the apparatus used in deei)-sea

work. Great Britain has, in fact, shown al-

most nothing of the kind ; indeed, one ma3'

s.iy, nothing whatever that especially relates

to deep-sea investigation. After spending the

not inconsiderable sum of money required to

fit out the Challenger, the British government
seems to have lost all interest in deep-sea ex-

ploration ; and other nations are carrying on
tiie work wilii greatly improved apparatus,

wliile Great Britain rests content with the lau-

rels already won.
The Unitetl .States exhibit is the most com-

))lete of all, as regai-ds ai)paratus of this kind.

Denmark and Sweden have some apparatus

for collecting specimens of water and observa-

tions of temperature, which, with the later

f(»rms used by the U.S. fish-commission and by
the coast-survey, will form the main subject of

this article.

The .Swedish apparatus was devised b3- Prof.

F. L. Ekma:i, principally for the use of the

.Swedish expedition of l'S77, which carried out

very thorough and systematic hydrographic

investigations in the waters extending from
till- North Sea, through the Baltic, to the ex-

tivme end of the (iulf of Bothnia. Although
the apparatus worked with entire satisfaction,

it would scarcely be used at the present time,

for it is uunece^saril}- heavy and large.
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Two foiins of apparatus for collecting sam-

ples of water from different depths are shown,

both constructed on the same principle. The
larger, having an ingenious means of closing,

is chosen for description here. It consists

of a brass cylinder open at both ends, about

ten inches in length by four and a half in diam-

eter, sliding freely through a space somewhat
greater than its length, between three vertical

brass rods or guides, which also constitute the

frame of the apparatus. AVhen the cylinder

slides down, it encloses a vertical rod having

a horizontal plate at the top, which forms a

tight cover for the cylinder, similar to the end
of a piston. The bottom of the cylinder falls

into an annular groove in which a sheet-rubber

ring is fitted, thus making a tight joint below.

A rubber ring is also employed to make the

upper joint tight. In the smaller instrument

the lower groove is filled with a mixture of

suet and wax ; and the cylinder has an annular

plate on top, the border of which extends in-

wards sufficiently to be bent downward so as

to fit into a similar groove on the upper surface

of the horizontal disk forming the top of the

closed chamber. When the apparatus is sent

down, the cylinder is suspended at the top.

When it reaches the desired depth, the cylinder

is released by a mechanism to be described,

and falls, enclosing a sample of the water. In

the smaller apparatus the cylinder is sustained

during descent by the resistance offered b}- the

annular plate above referred to, which is con-

siderably larger than the diameter of the cyl-

inder. On drawing up the apparatus, the plate

also acts to force the cylinder well down into

the grooves. In the larger instrument the cji-

inder is held up by a catch, actuated by a

system of levers, which are connected with

a turbine wheel enclosed in a brass case at the

top. During descent the water passes through
the case, entering and leaving it freely through
strainers of brass gauze, and causes the tur-

bine to revolve. The latter turns freelj' until

the desired depth is reached. When ascend-

ing, the wheel makes a certain number of revo-

lutions in the op()osite direction, and soon acts

upon the system of levers through a ratchet

and ratchet-wheel, thus releasing the cylinder.

This instrument has been successfuUj- used in

depths of three hundred metres. It is suffl-

cientlj' good to enable the quantity. of air con-

tained in the water at different depths to be
determined.

Arfwidson's water-bottLe, exhibited by Den-
mark, is a simple cj'linder of brass, shaped
somewhat like a bell, closed by bottom and top
plates with bevelled edges ponnepted by a cen-

tral stem. The bell falls,' and the whole appa-

ratus is drawn up by the central roil. The
joints are made tight by grinding the plates

and cylinder together. It is very simple, very-

light, and seems to be a good instrument. No
information concerning its use is available at

the present moment.
Another of Professor Ekman's instruments

is used to collect samples of water, and also to

enable the temperature to be cori'ectly deter-

mined. Although quite different in construc-

tion from the others, it is the same in principle,

except that it is made to protect the sample
from any change of temperature while being

drawn up, so that a thermometer may be in-

troduced on deck to get the temperature of

the stratum of water from which it was taken.

The instrument has been found to give accu-

rate results at depths of two hundred metres.

It is not stated whether it has been used at

greater depths.

In this instrument the cylinder is fixed be-

tween two galvanized iron rods, which, with

four horizontal circular bands of the same ma-
terial outside, constitute the frame, resembling

a sort of cage. The top and bottom of the cyl-

inder are formed by what may be described as

two piston-heads connected together by a hol-

low rod, which slides up and down on anotlior

rod running vertically through the middle of

the apparatus. The piston-lieads are made
of thick gutta-percha secured between brass

Ijlates. The connecting-rod is also covered

with gutta-percha, and the cylinder itself is

lined with it. Rubber is used to make the

joints perfectly tight. The sample of water is

thus protected by gutta-percha in every direction

about two and a half centimetres in thickness.

The upper piston-head carries a brass plate,

which offers sufficient resistance to the water,

while descending, to sustain it at the top of

the apparatus. On hauling in, the water

forces the piston down into the cylinder, en-

closing the sample. The apparatus gives re-

markably good results, if we may judge from
some of the figures given in the case of a

series of temperatures taken in the Baltic,

where the alternations of cold and warm strata

were quite remarkable. The temperatures

were recorded to tenths of a degree of Celsius's

scale, as, indeed, it was necessary that they

should be, in order to make the results of un-

questionable value ; for the total variation in

temperature between depths of 50 metres

(when the temperature was 1°.8) and the

bottom, 210 metres, was only 2°.l C, yet

there was a rise to 3°. 9 at 100 metres, and a
fall to 3°.l at 210 metres.
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No one would undertake to obtain such
results with any deep-sea thernioiiieter in use
at that time. The Miller-C'assella instrument
would utterly tail to record the temperatures
at the boltoni ; and, even if it did re-

cord them, its readings would not he

regarded as within half a dejjree F.

of the exael temperature. Tlie Sie-

mens electric apparatus, which has
been used on the IJlake with great

success, cannot be depended upon for

greater aecurac3- than a quarter of
one degree.

Capt. G. Rung of the Danish me-
teorological institute exhibits some
thermometers enclosed within thick

layers of cork, only the scales being

exposed to view. In this way it is

possible to obtain deep-water temper-
atures ; for the instruments can be

hauled upon deck, and readings made,
before any heat can pass through the

cork. This method, however, seems
rather primitive ; and, even if practica-

ble, it is quite too slow to receive

much commendation.
There can be no doubt that the best

deep-sea thermometer is the latest

Negretti and Zambra form. rei)re-

sented in fig. 1. It is so well known
that a full description is not neces-

sary ; but as a reminder it may be

said, that, when the instrument is

upright, the mercury extends up into

the tube to a height corresponding

to the temperature. If then inverted,

the mercury breaks at a particular point in the

bend A, and runs down to the other end,

where the temperature is read otf. The small

quantity of mercnry in the bore does not ap-

preciably change its length tor slight variations

of temperature. For a long time this has
been the favorite instrument for taking deep-

sea temperatures singly, but until lately no
means had been devised for taking serial tera-

l)eratures with it at a single cast. At the

fisheries exhibition are shown three new
methods of inverting the instrument at a
given depth. The first we shall mention is

exhibited by Capt. G. Rung of Denmark. It

is scareelv worth while to describe this ap-

paratus in detail ; for. altiiough it is undoubt-

edly an excellent device, the two other

methods to be described are much better,

because they are lighter and smaller. Capt.

Rung inverts the thermometer by sending down
a messenger along the line. By causing the

inversion of each instrument to fiee a mes-

senger to invert the next instrument below it,

he obtains serial temperatures in the same
manner as is done with the new device of Mr.
W. L. Hailie, to be soon described.

Capt. Hung also exhihits a water-bottle and
tliermometer combined. A brass cylinder,

perforated at the bottom with three small

• irilices, has a piston working air-tight within

it. Within the piston-rod, which is perforated

hiTe and there, is a Negretti and Zambra
tliermometer, the bulb being at the outer ex-
tremity of the rod.

To use the apparatus, the piston is shoved
in, and the end of the sounding-rope tied to the

projecting end of the piston-rod. The appa-
ratus is then inverted ; and the lower end of
the cylinder, being now u))permost, is secured
to a catch a short distance up on the line.

In this |)Osition it is lowered to the required

dejith, when a messenger is sent down which
releases the cylinder. It falls, turns over,

and the weight is then transferred to the

piston-rod. The thermometer, being now bulb

up. registers the temperature ; while the weight
of the cylinder causes it to pull the piston-rod

out to the fullest extent, and, as the piston

rises, it draws the water into the cylinder

through the small holes in the bottom.

In figs. 2 and 3 we have illustrations of the

ingenious apparatus devised by Commander
Magnaghi of the Royal Italian navy, and
exhibited by Messrs. Negretti and Zambra.
It will be seen that the propeller-wheel C
screws up or down as it revolves. During
descent the propeller does not move, as the pin

F is against the stop G. On reversing the

motion, the propeller screws upward until the

screw E releases the case, wliich then turns

over, as in fig. 3, and is hold in position by
the spring K.
A still later form of this instrument has just

been made, in which the thermometer-case is

suspended on trunions at the lower end, in-

stead of near the middle.

Another method for accomplishing the same
result has been devised by Mr. W. L. Bailie,

U S.X. In his arrangement the case of the

thermometer is attached to the sounding-wire

by a -cam-catch at the bottom, and by two
lateral spring jaws at the top, which encircle

the wire.

A brass messenger is sent down the wire

when the desired depth is reached, which
opens the jaws, thus releasing the top of the

case. The latter then tails over, turning on a

swivel at the bottom. A hook at the bottom
carries a second messenger, which is released

as the case turns over, and falls down to invert
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the next instrument ; and so on tlirongh the

series. Instead of sending down a messenger
on the wire, a propeller-wlieel has also been
arranged to open the jaws, so that either

mefhod may be eniploj-ed.

The question arises, wliether, with these ex-

cellent methods of using the instrument, the

Negretti and Zambra thermometer cannot be
made to record accuratel}' to tenths of a

degree. It would seem, that, by giving it a

short range and a comparatively long tube,

this might be done. If not, the most delicate

observations for sub-surface temperatures will

pi-obably have to be made with some form of
apparatus, which, like that used b3- Professor
Ekman, brings the water to the surface in a
case covered with a material througli which
heat cannot readilj- pass, or else bj- sending
down a thermometer enclosed, like Capt.
Rung's, in a thick case of non-conducting
material. _R. Hitchcock.
Loudon, June 1, 1SS3.

nEAL ROOTS OP CUBICS.

THEOREM I.

[In the equation x^ + Ax" + i? = 0, when
the roots are real, A and B have opposite
signs ; and simultaneously changing the signs
of^ and B changes signs of roots of equation.]

Assume x = a, x = b, x = =-.

, (a^+ab+b-)x-+—-j {a-¥) = 0\ (1)

(2)

a+b ' '
- >-

' ^_j_^^

and, changing signs of roots,

x^+-^(a-+ab+ ¥)ar ~ {a-b-) = 0.
a+b a+b

Since the factors (a^ + ab + b'-) and (crb-) are

positive when the roots are real, whatever the

sign of , A and B will have opposite signs,

and, from (1) and (2), simultaneously chan-
ging signs of A and B changes signs of roots

of equation.

THEOREM n.

rA^ B n^ is greater than —- in quantitj*. I

Assume -^, -r^r— I > —: -r^ (3)
V 3(a+ 6) / 4(a+6) ^ '

> a-b-
a+b\-fa^+ab+b-y

"^j > ab (Algebra)but

hence inequalit3' (3) is true.

A
From (1). omitting the term —

,

(-f4T^ ^U B A'
-4+27

V^l +

Jl

i
B A?
"4+27

V-1 (4)

and, from (2),

= 1 +
J^+^
J!

/=!+

^ 4+27 ,--N
(5)
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In (4) the coefficient of V— 1 may have any

magnitude, and in (5) the coefficient of y' —

1

is the reciprocal of that magnitude. And since

from anj- cubic (Theorem I.) (4) or (o) may
be obtained, it follows, that, when the real part

is unity, the coeflicient of V~l iU'\v be made
less tlian unity, and real (Theorem II.).

Put n = coefficient of y'— 1, we have, by
expansion,

(l+«)' + (l-«)' =

I 4.7.10.13 \
, ^

H3.6.9.12.15Tl8r'^^'^-
The series, already converging, is made doublj-

converging by the high powers of »i, since n

has been made a fraction. Putting n, for

example, no smaller than j\,, the correction

for the sum of the series at the eighth term

1
would be less than

i^4oo,o00,000,000,000,000'

And, as the precision of the value of .r is de-

termined proportionally to the accuracy with

which tlie series is summed, it follows that a

good approximation to x may be obtained by

using a Acrj- few first terms of the series.

A. M. Sawik.

THE HABITS OF MURAENOPSIS TRI-
DACTYLUS IN CAPTIVITY; WITH OB-
SERVATIONS ON ITS ANATOMY.
The Louisianian district of the Austrori-

parian region is a particularly rich field for

the herpetologist. Thirty-six species of rep-

tiles are known to be confined to its limits

alone, not to mention a

long list of others that

range generally over the

southern states ; and to

these we must add those

species which are men-
tioned by the old French
authors, but have not

yet been taken by
American naturalists, a

knowledge of which fact

alwaj's enhances the in-

terest of a country in

the eyes of the explorer,

who pushes his way
through its tangled jun-

gles, or visits its uufreejuented spots and its

sultry forests, for the first time.

After my arrival in New Orleans, the months

that are included in the pseudo-winter of this

sub-tropical land came and passed by. before

my collection could boast of a single specimen

representing the .Vmphiumida : indeed, it was
not until April had almost made its appear-

ance that a superannuated old negro presented

himself one morning with a live but rather

small specimen of the three-toed siren, the

subject of this essay.

He called it a ' Congo eel,' — a name which
is inditferently applied by every one here,

intelligent as well as ignorant, to both this

reptile and Amphiuma means. Long before

this, reports had come to me from fur and near

of the dreaded • Congo .' or ' lamprey " as it \»

often called. It was universally said that its

bite was invariably fatal. To such an extent

was this believed, that. I am told, a physi-

cian of the city, of undoubted reputation in

his profession, and a capital chemist, but pos-

sessing nothing more than agener.il knowledge
of natural science, was actually making experi-

ments with the view of examining the venom
of this innocent amphibian. When my aims

became pretty thoroughly known tlu'oughout

my section of the country, I applied a very

different kind of analysis to this problem : a

good round sum of mone}- was offered to an}'

one who would bring me the full record of a

well authenticated case of death from the bite

of the Congo snake, or eel. It is almost need-

less to add, that I never had to pay the re-

ward. One person, more mercenary than well

informed in such matters, did bring forward a

case of an hysterical old colored woman who
had been bitten several years ago by a Congo
eel, and died .s(i- months after the infliction of

the wound, in spasms !

The small one, which now came into mv

Klo. 1.— Life oiic head uf Muraeiiopei« tridactylus; adult. Drawn from the living apfclinen

by the author.

possession, was placed in water, in a large

comfortable vessel, for observations upon his

habits, before he was finally consigned to his

tank of alcohol. In handling him, he rarely



160 SCIENCE. [Vol. II., No. 27.

ofTered to bite, unless the examination was pro-

longed or roughl}' conducted ; then he would
curl up, slowl3- open his mouth, and make an

awkward longe at the fingers or hand that

held him. Sometimes he would only open his

mouth, and hiss in a subdued manner. On
one occasion, however, this reptile succeeded in

getting out of his tub during the night. When
I found him, in the morning, in a distant part

of the room, he snapped at me quite savage-

I3' several times before he was retaken. It

was amusing to see the wa}^ in which he suc-

ceeded in leaping out of his place of confine-

ment,— a large tin bath-tub, with the water

seven or eight inches below the brim. He
swam round and round with increasing rapid-

ity till the necessary impetus was acquired,

when he would prettilj- make a sort of spring

over the side of his tub on the floor, where he

would squirm round like an eel until he was
replaced. In such situations he uses his legs

to the full extent to which they seem capable

of being put ; in the water, too, these members
are constantlj" brought into use,— the fore-pair

when he desires to move verj' slowly forward,

in which case he may or may not, generally

not, use the hind-pair in aiding the action.

The fore-pair are also used alternately to push
himself one way or another, when he wishes

to change his course. A common use for the

hind-pair, is to throw them forward, and brace

them against the ground he m&y be passing

over, in order to check his onward movement
either j)artially or entirely. In swimming
about he has all the appearance of the com-
mon eel; and during these times he draws
both pairs of limbs close beside bis bod^', when
his action is graceful and interesting to behold.

When these sirens are at rest, thej' either

stretch out in gentle curves, sluggishly along the

bottom, or, what is not verj- uncommon for

them to do, curl up tightly, in a spiral manner,
the latter two thirds of their length, while the

head and remaining third is protruded for-

ward in a direct line. In this curious position

they float near the surface, the head being

lowermost. If two occupy the same vessel,

they often curl about each other in a rather

affectionate manner ; but I have never wit-

nessed them quarrel or fight. One time I

threw a dead king-snake into the tub of my
first small specimen, the snake being at least

three times as long as the siren. Imagine my
surprise to see him fly at the intruder, seize

him just below the head, straighten out as stiff

as he could, then rapidlj^ vphirl round, as a

drill does, causing the dead snake to be spirallj^

coiled about his bod}^. A moment of quietude

followed this strange manoeuvre, during which

time one could see a crunching movement on
the part of tlie jaws of tlie siren going on

;

but, finding his enemj' showed no resistance,

he slowly let go his hold, and, freeing himself

from the dead snake's coils, swam about the

tub without paying him any further attention.

In a few moments, however, I repeated the

experiment, when he made the same attack

with just as much vigor as before ; but all sub-

sequent trials failed, and I could never induce

him to take further heed of such a harmless

enemy.
This siren will eat crayfish in confinement

;

but I could never induce one to take anj" thing

else, although raw meat is the commom bait

used bj- the negroes in catching them for me.
Sometimes before a meal, or may be after, your

captive will swim gracefully' about his limited

quarters, and occasionally rise to the surface,

stick his nose out of the water, and give

vent to a loud blowing sound, that may be
heard anj'where in a large room, even if con-

versation be going on. As remarked above,

my collectors usually took such specimens as

were brought me, with the ordinary hook and
line, baited with fresh meat ; but very often

they are captured in hand dip-nets, or even
thrown out of a shallow drain or bayou with a

stick. Thej' are most numerous after heavy
rains, when their usual places of resort are

flooded over. When taken bj' others than
those who are collecting for me, thej^ are in-

variabh' despatched on the spot, and dread-

iyiWy and wantonly mutilated, so deep-seated

is the detestation and dread of this harmless

creature in the minds of all the people here-

about.

In a large, shallow tank of water, I have be-

fore me now two fine living specimens of this

siren, which have been under my observation

for nearl3' a fortnight. The larger of these

two has a total length of eighty centimetres,

with a mid-girth of fourteen centimetres. I

have kept specimens alive that measured a

hundred or more centimetres, but they have
since been consigned to alcohol. The speci-

men now before me, just measured, is of a dark
olivaceous brown above, and entirelj' so on all

the parts bej'ond the hind-pair of limbs. A
patch of this color is also found upon the

throat. The color of the under parts is a dull,

whitish leaden hue, being mottled with an in-

termediate shade as it joins the darker and
more sombre color of the dorsal aspect of the

bod}-. This mottling grows denser as it ap-

proaches the hinder limbs, where finally- it

merges into the general tint of the upper sur-
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face, which is carried over the tail. A faint body. We find the gill-clefts with two
lateral crease is found along the mid-third of obliquelj' placed lips, with wliieh they can be

the body, with feeble corrngations crossing it closed, the anterior one being the larger. The
verticall}-, that are quite evident as the crea- internal openings to the gill-clefts are far back
ture writhes about, and the eel-like slime that in the pharynx, nearly opposite the rudimen-
naturally covers his entire body partiallj- dries. tary and partially cartilaginous larynx, which
The limbs are pretty well developed : each is latter communicates directly with the superior

three-fingered, or, better, each possesses three extremities of the membranous pulmonary air-

digits. The hinder limbs are larger than the passages. A pair of normal lungs are among
fore ones, and stronger in ever}' wav- The the most exquisite of structures in any vcrte-

bodj' tapers to a tail beyond the genit.ll fissure, l>ratc. Here they are particularlj* beautiful,

but no well-marked constriction indicates to us being \ev\ long, cylindrical in form, extending
its exact commencement, or attachment to the far down into the abdomen, to terminate in

bodv. It is rounded beneath, and finished off pointed extremities. The right is thirteen cen-

along the median dorsal line with a thick- timetres longer than the left, and is carried

ened, feebly pronounced crest. Sections made nearly down to a point op|)osttc the cloaca,

through the body itself, between the fore and From one end to the other, tiie alimentary tract

hind limbs, are ellii)tical, with the major axes is nearly' or quite a straight tul)e. The oesoph-

in the horizontal plane. I have taken other ageal portion is rather small and tubular, with

measurements from tliis specimen, which I a few circular constrictions in its lower third,

present in the form of a table. This division soon dilates into a spindle-shaped

^ ,, , ,„„ stomach of some size, which, in the specimen
Total length SO.O cent. , „ . „ , .. , , .,

Mid.girth 14.0 " before me, is fourteen centimetres below the

Length of fore limb 1.7 " pharyngeal aperture. Below this last dilation

;; ;;
5^1.°^"'"''

el
" ^'^^ •"'-'^stinal tract is carried straight to the

Distance between the eyes . ........ . 2^0 " cloaca, or rectal enlargement, into which the
nostrils 6 " urinarj' and genital organs open. A very

„„"
, ^ , " """^-P"""* '"'''" "y^' ^"^ "°""''' - "

peculiar feature is noticeable in the circular
GlU-cleft from eye 4.2 " ' ..... ^, . ^, • ^ .• i.

•

Forelegs apart .1.1 " constrictions that occur in the intestine at ir-

Hindicgs " 2.2 " regular intervals along its length. Very dark
Length of genital fissure . . 1.2 "

in color, tlic iTianv-lobed Hvcr is about twent}--
Commissureof iflwfrom gill-cleft 3.0 " . . ^ ,' , x •.. i

From a point midway between hind-iimbs to tip of tail, 20.0 • SIX centimetres long, and covcrs at its lower

tenth, or thicker extremity, an ellipsoidal gall-

The nasal apertures are very small, and the liladder of no small size. Many features of
e3-es are black, round, a little more than a interest and importance present themselves in

millimetre in diameter, and devoid of lids. tiiecirciilalory and renal systems ; but our space
I may remark here, that, while engaged in will not permit us to enter upon them here, as

taking tliese measurements, this specimen sue- we have something to say about the osteology

ceedcd in seizing my thumb in his mouth, and of Muraenopsis. Among otiier organs, a well-

immediately commenced liis peculiar gyrations, developed pancreas is to be observed ; and the

turning himself in the long axis of his l)ody

;

Wolffian bodies are present, and their dilated

but I was too strong for him, and soon disen- upper extremities are about opposite the lower

gaged myself. The bite caused no more in- end of the liver.

convenience than those I have received from The tongue in this siren is in an extremely
alligators a month old. imlimentary stage of development. 1 will close

The upper lips of the three-fingered siren are this brief sketch of the anatomy of the soft

thin-edged and pendulous, extending from parts— yet it can hardl}^ be termed a sketch,

the commissure of the jaw to a point nearl}- for man}' structures have not even been alluded

opposite the nostril on either side, where they to— by calling tlie reader's attention to the

merge into the rounded snout. The lower lips remarkable length of time that nervous excita-

donot meet in fiont by a centimetre. Thej-are bility, if I may apply such a term t6 the phe-

likewise thick and sharp-edged, overhanging nomcnon, was kept up. My specimen was
the common integument of the lower jaw, and killed with chloroform. That of itself took a
originating posteriorly within the commissure long time, fort}' minutes or more; but what
and beneath the upper liiis. Minute glandular is this, compared with the fact that its

openings are seen on the head above, and in heart continued to pulsate in good rhythmical

the maxillaiy space beneath, symraetricall}' time during three hours and a half of my
arranged iu rows, as on other parts of the operations, and after the most extensive dis-
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Fig. 2.— Dorsal, ventral, lateral, and posterior views of the
skull of Muraenopsis tridactylus (life-size), respectively rep-
resented in A, B, C, and D, wbere like lettering has the same
indication in each view. Pma:, premaxillary ; Fo, vomer; ma:,
maxillary ; s. e, splen-ethmoid

; pa. «, parasphenoid ; pt, ptery-
goid; $9, squamosal; ca, columella auris; e.o, exoccipital;
o. c, occipital cordyle

; pn, foramen for exit of pneuraogastric
and glosso-pharyngeal nerves ; erm, external nasal aperture

;

JTo, nasal; F^ frontal; p, parietal; on^ foramen for the pas-
sage of of the orblto-nasal nerve, the first division of the fifth
pair, to the rhinal cavity ; os, orbito-sphenoidal region

; pr. o,
pro-otic; d, dental element of mandible; an, angulae; fm,
toramen magnum ; pi, roof of the mouth.

sections had been made? And four hours and
a half after, when all the organs had been re-

moved, and inroads made upon the trunk, this

creature would still writhe vigorously by simply
pinching his tail, or close his jaws like a vice

in a way that would put the hardiest of eels to

shame, and crush anj' claim the latter might
have in standing at the head of the list of those

animals most tenacious of life. AVe find the

cranium of Muraenopsis ver3' thoroughly ossi-

fied, and manj- of the sutures observable only
after close inspection. The teeth ai-e of the

pleurodont type, and may he seen in all stages
of development in the deep grooves that exist

in the mandible, the maxilla, the premaxilla
(which usuall^^ supports twelve), and the entire

inner margins of the descending plates of the

vomers, which meet each other anteriorly (fig.

2, A). A long, slender, spheu-ethmoid is in-

serted between these last bones, quite distinctly

seen on the inferior aspect.

The premaxilla throws backward a nasal

process that overlaps the frontals abo\e, and
passes between the nasals. These latter seg-

ments are very much honeycombed and grooved,— a characteristic which is adopted by the an-

terior extremities of the frontals and the upper
parts of the maxilla on either side. The co-

ronal suture is seen beyond, a demi-lozenge
shaped and elevated plate, developed b^' the

united frontals, directed backward (fig. 2, B).
Each outer margin of the parietal region

is raised into a curling crest, as if pushed
up bj^ the unusually large squamosals, which
lend to the lateral aspect of the skull of this

creature such a massive appearance. As in

other Urodela, a large columella auris is seen
on either side, external to the extensive pro-

cesses that project backward, to bear the

occipital condyles (fig. 2, D). A pro-otic is

well developed ; but it is difficult to determine
in the adult cranium whether a separate epi-

otic and opisthotic exist or not, though I am
strongly inclined to think they do not. The
pterygoids are completely ossified, and quite

extensive, horizontall}'- flattened, and curved
plates of bone, their anterior extremities being
prolonged with a fibrous tissue to form the floors

of the orbits. The lower maxilla is veiy deep
and solid ; and, although the meeting of the

dentar}- elements anteriorlj^ is quite extensive,

the symph3-sis is not firm. Nearl3- the entire

basicranial region is occupied bj- the wide-
spreading and anterioi-ly produced parasphe-
noid (fig. 2, A) , which, with its serrated margin,
articulates with the parallel vomerine plates

bej'ond

.

We have presented us for examination in
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the hvoulean apparatus (fig. 3) two reniform
hypo-hyals in cartilage, siirniounted by a triple

piece of the same material that occupies tlie

usual site of the glosso-hyal. In the median
line we have a thoroughly ossified basi-hyal

;

wiiile curved bony eerato-hyals, with expanded
cartilaginous anterior ends, are suspended from
the hypo-hyals. Four branchial arches are
represented ; the first pair being long, curved
bones, and the remaining ones cartilage. The
gill-clefts open to the rear of the last pair on
either side.

The spinal column of an adult Muraenopsis
contains one hundred and ten well-ossified

vertebrae. The second and third of these have
suspended from their transverse processes free

ribs, of which the anterior i)air is the larger.

A strongly marked intercondyloid process is

formed between the two concave facets on the
anterior aspect of the atlas. As a rule, all

these vertebrae, except the first and the ex-
tremely rudimentary caudal ones, are of the

amphicoelous type, with lofty neural spines,

—

far-spreading transversed [irocesses that become
horizontally broadened in mid-spinal region,

—

and with well-marked zygapophysial processes
to link the series together. JCone of these
vertebrae are modified to form a sacrum in con-

.9*;.

Flo. 3.— Hyoidean nnd brnncbiiil appnralue of MuracnopaiH
tridnctylus; life-size; doui-d pnru in cartilage; pA, rudi-

mentary gloBso-byal; A/j, liypo-iiyal; c/i, cerato-liyai ; t', 6",

*', and *«, branchial arcluB; gc, glllclifl.

nection with the pelvis iu the precaudal region ;

beyond which, each segment throws down
parial hypapophj'sial pi'ocesses, which are not

lost, as we proceed backwards, until we arrive

at the ultimate nodules that complete the tip

of the tail.

In my specimen the thirty-third and thirty-

fourth vertebrae have coalesced in the most

reniaikablc maimer, forming one bone, with

nearly all tiie parts double. The appendicular

skeleton is represented by extremely rudimen-

tary shoulder and pelvic girdles, supporting

e()ually feebly developed limbs, with their seg-

ments arranged as seen in fig. 4. We find

Fio. 4.— A, right fore-liinb and rudimentary shoulder-girdle;

n, right hind-limb and rudin«entary pelvis, both slightly en-
larged, of M. tridactylus. From dieseclions by the author.

the carpus has three cartilaginous elements in

its structure,—two in the proximal row, and
only one in the distal. This niimlier is in-

creased by an additional segment in the tarsus,

which has two elements in each row, articulat-

ing with the digits, as shown in the figure.

Osseous tissue of an elementary character

m.ay be deposited in the humerus, the femur,

and certain points in the pelvis, more particu-

larly the projecting rod that appears to repre-

sent the pubic bone ; otherwise all this part of

the skeleton in our siren remains in cartilage

throutchout life, R, W, Shufeldt,

THE GREAT TERMINAL MORAINE
ACROSS PENNSYLVANIA.^

Aftkb describing the investigations which else-

where had demonstrated the existence of a true ter-

minal moraine to the glacier covering north-eastern

America, the author stated, that having obtained the

aid of the geological survey of Pennsylvania, and,

during a portion of his work, the assistance of Prof.

G. F. Wright, he had been able to follow and define

the soulliern limit of glaciation for tlie first time in

a continuous line four hundred miles in length, and

to find that it was everywhere marked by a remark-

able .accumulation of glaciated material, which, winil-

ing across mountains and valleys, from the lowlands

of the Delaware to the great Alleghany plateau, was

continuous from end lo end, and formed a true ter-

minal moraine.

There is a marked distinction between the glaci-

ated portion of Pennsylvania and that region south

of glacial action. Although the general topography

of the two regions is alike, the varied superficial

features due to glacial agencies, the far travelled

and scratched bowlders, the smoothed and striated

' AbBlract of a paper before the American aaaoclation for

the advancement of science, iu Uontreal, August, 1882. By I'rof.

II. (Jarvili, Lkwis.
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rock-exposures, the unstratified deposit of till, the

many kames, and especially the numerous glacier-

scratched fragments and pebbles, — all these deposits

are in strong contrast with those south of the moraine,

where all the gravels are stratified and the pebbles

water-worn, where the rocks are never polished or

striated, but, on the other hand, often decomposed
to a great depth, and where, except near the seacoast,

wide stretches of the more elevated regions are per-

fectly free from all drift.

The method employed in discovering the line of

the moraine was to zigzag along its course from the

glaciated into the non-glaciated region, and vice versa,

going each time far enough on the one side to be fully

satisfied of the absence of glaciation, and, on the

other, to find undoubted traces of its action.

Nowhere south of the line of the terminal moraine
had he found any traces of glacial action, all state-

ments by other geologists to the contrary notwithstand-

ing. When tyjiically developed, the terminal moraine
is characterized by peculiar contours of its own. A
series of hummocks, or low conical hills, alternate

with short straight ridges, and enclose shallow basin-

shaped depressions, which, like inverted hummocks
in shape, are known as kettle-holes. Large bowlders

are scattered over the surface; and the unstratified

till which composes the deposit is filled with glacier-

scratched bowlders and fragments of all sizes and
shapes. The average width of the moraine is about
one mile.

At many places, however, the limit of glaciation is

marked merely by an unusual collection of large

transported bowlders. This is especially the case in

front of a high mountain range which has ' combed
out ' the drift from the ice.

The general course of the moraine across Pennsyl-
vania was defined as follows: appearing first in

Northampton county, a mile below Belvidere, at lati-

tude 40° 49', it winds in a great curve, first westward
and then northward, reaching the base of the Kitta-

tinny Mountain, three miles east of the Wind-Gap.
Ascending to the top of the Kittatinny Mountain,

sixteen hundred feet high, the moraine crosses the

great valley between the Kittatinny and the Pocono,
and then swings sharply back and around Pocono
Knob, immediately afterwards to ascend the steep

face of the mountain to the wide plateau on top,

twenty-one hundred feet above the sea. Crossing

this in a fine curve, and heaped up in an immense
accumulation, it goes first north and afterwards west,

reaching the gorge of the Lehigh Eiver, some ten

miles north of Mauch Chunk. It crosses the gorge
at Hickory Run, and, without swerving from its

general north-western course, ascends mountain
range after mountain range, descends to the valley

of the east branch of the Susquehanna, and crosses

the river at Beach Haven.
Then, following the base of Huntington or Knob

Mountain, it finally ascends it, and crossing its sum-
mit, at a height of fifteen hundred feet above the
Susquehanna just below, descends the north slope of

the mountain to the broad, undulating valley to the
north. Taking a northerly course, it follows up on

the east bank of Fishing Creek to the North or

Alleghany Mountain, enters Lycoming county,'passes

westward along the base of the mountain, crossing

in its course the Muncy and Loyalsock creeks, and
then, near the village of Loyalsock, turns at right

angles, and ascends the mountain.
Having reached the summit of the AUeghanies,

over two thousand feet above the sea, it passes west
through a wild, wooded region nearly as far as [Pine

Creek, where it begins a nearly straight north-

westward course through the south-west corner of

Tioga county, and the north-west part of Potter.

In the high ground of Potter county, the moraine
crosses a great continental watershed, from' which
the waters flow into the Gulf of Mexico, Lake
Ontario, and Chesapeake Bay. The moraine is^here

finely shown at an elevation of twenty-five hundred
and eighty feet, being higher than elsewhere in'the

United States.

It now enters the state of New York in the south-

west corner of Allegany county. Passing still north-

west, and entering Cattaraugus county, it twice

crosses the winding course of the Allegheny River,

east and west of Oleau; then trending to a point five

miles north of Salamanca, in latitude 42° 15', it forms
a remarkable apex, whence to the Ohio line its course
is south-west. Turning at right angles to its former
course, the moraine passes south-west through the

south-east corner of Chautauqua county, and, keep-
ing approximately parallel to the course of the Alle-

gheny River, re-enters Pennsylvania in Pine Grove
township, Warren county. It crosses the Conewango
River seven miles north of Warren; then trending

west, still at a general elevation of nearly two thou-

sand feet above the sea, it crosses one gorge after

another, and forms a line separating not only the
glaciated from the non-glaciated region, but also the

cultivated from the uncultivated and densely wooded
region. It crosses the south-east corner of Crawford
county, skirts the north-west and west boundary^of
Venango county, crosses Beaver River eight miles
south of New Castle, and, traversing the extreme
north-west corner of Beaver county, crosses the Ohio-

state line in the middle of Darlington township,
thirteen miles north of the Ohio River.

The moraine thus leaves Pennsylvania at precisely

the latitude at which it entered the state ; and, it a
straight line were drawn across the state between
these two points, the line of the moraine would form
with it a nearly right-angled triangle whose apex
was a hundred miles distant perpendicularly from
its base. The total length of the moraine, as here
shown, is about four hundred miles. The moraine
crosses the Delaware at an elevation of two hundred
and fifty feet, the Allegheny at an elevation of four-

teen hundred and twenty-five feet, and the Beaver at

an elevation of eight hundred feet, above the sea,

or two hundred and twenty-five feet above Lake
Erie. Upon the high lands it rises higher by a
thousand feet or more.

Coming to the details of the moraine, many of
which are of great interest, reference was made t&

its fine development in Northampton county, west of
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Bangor, where it forms a series of hiimmocky bills,

which, a hundred to two lumdred feet in height,

and covered with transported and striated bowlders,

rise abruptly out of a clayey plain to the west.

Glacial striae upon exposed surfaces near Bangor

point south-west, or towards the moraine. After fol-

lowing the moraine to the base of the Kittatinny

Mountain, it became of great interest to know
whether a great lobe of ice descended from New
Jersey along the lower side of the mountain, or

whether a tongue projected through the Delaware

Water-Gap, or whether the glacier, even so close to

its southern limit, came bodily over the top of the

mountain, unchecked by it, and unchanged in its

course. The last, the most improbable of these

hypotheses, and certainly tlie least expected by the

author, proved to be undoubtedly the true one. The
author had been able to show that the moraine

crossed the mountain near Offset Knob; that large

bowlders, derived from lower elevations several miles

northward, lie perched all along the summit, fourteen

hundred feet above the sea; and that, as shown by

tlie numerous striae on the northern slope of the

mountain, running up-hill, the glacier moved diago-

nally up and across the mountain, uninfluenced in

any way by tlie pi-esence of the Water-Gap, and finally

carae to an end in the valley south of the moun-
tain, as marked out by the terminal moraine. Huge
bowlders of fossiliferous limestone, sometimes thirty

feet long, were torn by the ice from their parent

strata in Monroe county, on the north side of the

mountain, lifted up a thousand feet, carried across

the mountain, and dropped finally in the slate valley

of Northampton county. The author had found one
of these limestone bowlders upon the very summit of

the mountain, where the jagged sandstone rocks had
combed it out of the ice during its passage across.

The journeys of these bowlders were short; but that

of a well-rounded bowlder of Adirondack syenite,

which the author had found in the same county, was
about two hundred miles.

Another interesting point is in Monroe county,

upon the summit of Pocono Mountain, over two
thousand feet above the sea, where a great ridge

of moraine hills twelve miles long, one mile wide,

and a hundred or more feet high, composed of

unstratified till, and bearing numerous bowlders
of Adirondack gneisses and granites, rises out of

the level, sandy plain of the Pocono plateau, and
sweeps around from Pocono Knob into Carbon
comity. Known locally as ' Long Ridge,' its origin

had never before been suspected. It encloses re-

markable little 'moraine lakes' without inlet or

outlet, and is heaped up into just such conical

hills as may be seen in the moraine in southern
Massachusetts. Nothing can more clearly show the
continuity and uniformity of action of the great

glacier than the identity of its moraine accumulations
at such remote points.

In fact, the course of the moraine, as it winds from
the top of the Kittatinny Mountain down to Cherry
valley, and then up again on to the Pocono, is a
complete vindication of the glacial hypothesis. It is

in no sense a water-level, nor could it have been

formed by floating ice. No other cause than that of

a great glacier could form a continuous accumulation

of glaciated material which contains no evidences

of water-action, and which follows such a course.

Neither on the mountains nor in the valley does the

moraine rest against any defined barrier, as would
be the case were it a shore-line.

The kames of Cherry valley, fine examples of

wliich appear south of Stroudsburg, are interesting

relics of sub-glacial water-action. They are com-
posed of stratified water-worn gravel, having often

an anticlinal structure, and as a series of conical

hills and reticulated ridges, enclosing ' kettle-holes,'

form conspicuous objects in the centre of the valley.

They appear to have been formed by sub-glacial

rivers, which, flowing from the moraine backwards,

under or at the edge of the ice, emptied into the

Delaware valley. They thus probably differ in origin

from the longer kames in New England, and other

regions more remote from the edge of the glacier.

The glacier had produced very slight effect upon
the topography of Pennsylvania. It neither levelled

down mountains nor scooped out caQons. The
glacier passed bodily across the sharp edge of the

Kittatinny Mountain without having any appreciable

effect upon it, the glaciated part of the ridge being as

high and as sharp as that part south of the moraine.

In describing the course of the moraine across

Luzerne county, the author showed that it crossed

several mountain chains in succession, by each of

which it was locally deflected northward. At the

j)oint where the terminal moraine crosses Buck
Mountain, in a line diagonally across the mountain,

the moraine was so sharply defined that he was
able to stand with one foot upon the glaciated and
the other upon the non-glaciated region. It was
interesting to find, that infront of a mountain chain,

such as Huntington Mountain or the Alleghany

Mountain, the moraine was poorly developed, as

though the mountain had 'combed out' the drift

from the ice.

He described an instructive portion of the moraine,

where, three and one-half miles north-west of Ber-

wick, it seems to abut against a high slate hill, which
furnishes, therefore, a section of the end of the

glacier. It shows that the extreme edge of the ice

was here only about four hundred feet thick, and
that, while the moraine and the scratched pebbles

were carried along at the base of the ice, sharp frag-

ments of sandstone were carried on top.

In speaking of the apex made by the moraine in

New York, and of the high plateau region of Potter

county, it was inferred, from the local influence al-

ready shown by the author to have been exerted by
single mountain chains, that this region of liigh

elevation had a decided influence upon the general

course of the moraine.

Certain facts observed as to the gravel-ridges of the
Allegheny River rendered it probable that the river

flowed under a tongue of the glacier, ten miles broad
and two miles long, through a sub-glacial channel, at

the time of its greatest extension near Olean. He
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described a great natural dam across the valley of the

Great Valley Creek, near I'eth, where the moraine

stretches across the valley from side to side: and he

spoke of the contrast between the numerous drain-

age valleys which draiiieil the waters of the melting

ice into the Allegheny Hiver, and those valleys which

took their rise south of the moraine, and were free

from all drift.

After giving some details of the western lobe of

the ice-sheet, and dwelling upon the agricultural

significance of the moraine, he spoke of some curious

deposits of glaciated material which occurred in a

narrow strip of ground immediately in front of the

moraine, and which he had named the ' fringe.'

These deposits ccmsisted of bowlders of Canadian

granite, and other rocks, which he found perched

upon the summits of hills, sometimes as far as five

miles in front of the moraine, though never farther.

This glacial ' fringe,' confined to the western part of

the state, was found to increase in width from two

miles in Warren county to five miles on the Ohio line.

and was at first a puzzling phenomenon. The hy-

pothesis suggested was, that, like l)reakers on the sea-

shore, the top of the ice overreached the lowest strata

by the width of the ' fringe,' and that while the

moraine marked the halting-place of the bottom of

the ice. by which it was formed, the far-transported

bowlders were carried on more rapidly in the top

strata of the ice, and were dropped outside of the

moraine to form the ' fringe.' It was stated that the

striae in the western part of the slate all pointed

south-east, being at right angles to those in the

eastern part of the state, but, like them, pointing

always towards the moraine.

In conclusion, the author reviewed the more im-

portant facts discovered during his exploration of

the line of the moraine, dwelling upon the cliaracter

of the moraine where crossing river-valleys, the

absence of proof of any tongues of ice down .such

valleys, the absence of glacial drift south of the

moraine, the very slight erosion caused by the pas-

sage of the glacier, and especially upon the deflec-

tions, large and small, in the line of the moraine,

which were inexplicable on any other hypothesis

than that the moraine now described was pushed out

at the foot of a continuous ice-sheet of immense e.\tent.

LETTERS TO THE EDITOR.

Change of birds' notes.

For some year.* it has been known to many about
here, that in one locality the cardinal bird (Cardinalis

virginianus) has been in the habit of imitating the

notes of the whippoorwill (Antrostomus voclferus).

From articles I have read from time to time in vari-

ous scientific journals, I infer that it is not generally

known that birds ever, in the wild state (especially

cardinalis), change their song. I therefore thought

it well to report this case. I have in several instances

known this bird torliaiigeitssong, under confinement,

for one entirely different; but this is the only case I

have ever known where such a thing has occurred in

the wild state. I have known of this case for about

ten years. F. O. J.\cons.
Xewark, I.lcldng county, O.

St. David's rocks and universal law.

The article with the above heading in Scibnce of

.lune 15, by Dr. if. E. Wadsworth, has just come
under my observation; and. as it refers to questions

which have arisen chiefly in consequence of my re-

searches among those rocks, I shall deem it a favor

if you will allow me space in Science for a few
remarks in explanation. Professor Geikie's paper
was written with, as he states, 'a sense of duty' to
' defend the views of his predecessors; ' and it is per-

fectly certain, from the hasty manner in which the

work was gone over by Professor (Jeikie aiul his two
assistants, that the object was to vindicate the work
of the Geological survey of thirty or forty years ago,

rather than to apply the knowledge gained by the

work of many independent observers since that time
to correct the errors well known to have been com-
mitted by the surveyors, which remain as blots on
the maps even now issued by the (ieologieal survey.

In the district of St. David's, these maps show a great

intrusive mass passing under the city of .St. David's,

about eight miles in length, ami with an average

wi<lth of about a mile. The southern jiorlion is

called syenite, and the other felslone. The rocks ly-

ing along the north-western edge for about a mile in

width are colored as altered Cambrian, presumably
as the result of the intrusion; but on the south-east

the rocks of the same age are supposed to be in con-

tact with the mass in an unaltered condition, and
without even a line of fault to separate them. These
appearances were curiously anomalous if true : hence
I felt it necessary to go very carefully into the ques-

tion. My large acquaintance with the district, and
the knowledge I had obtained in my explorations

among the lower fossiliferous rocks of the area,

enabled me to do this with some advantage. I had
also, from time to time, much valuable assistance

from Professors Ilarkness, Hughes, and Bonney, and
from Mr. T. Davies of the British museum, Mr.
Tawney, etc.

I found that under the same name, rocks of very

different characters had been grouped together. The
so-called syenite ridge was seen to consist in part of

granitoid rocks, but also of quartz-felsites, of hiille-

flintas. of breccias, and of porcellanites freely trav-

ersed by intrusive dikes of various kinds. The so-

called metamorphic Cambrian on the north-west was
soon discovered to be an entirely distinct series from
any Cambrian rocks known in the district, or, indeed,

anywhere in Wales, and to be largely made up of

voii-anic rocks; and the basal Cambrian conglomer-
ate, as marked on the survey-maps, was shown to

overlie the granitoid, the quartz-felsite, hiilleflinta,

and the volcanic schistose and breccialeil scries un-

eonformably, and to be mainly made up of fragments
derived from those series. From the examination of

the conglomerates also, it w.is seen that there were
distinct evidences of their having been deposited

along old coast-lines, and that their materials varied

with the rocks upon which they repo-^ed; also that

these pre-Cambrian rocks must have been much in

the condition in which they are now found, before

the Cambrian conglomerates were de]>osiled upon
them. Curiously, also. I found that many of the

masses colored as intrusive greenstones 6n the sur-

vey-maps were highly acid rocks, and others in-

durated volcanic ashes' of pre-Cambrian age. Indeed,

nearly all the so-called intrusive masses marked so

abundantly on the survey-map among the older rocks

in the St. David's area have been prove«l beyond doubt
to be the result of erroneous observation; and yet

we are told by the present director-general that little

or no change is required in these maps, and that he
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feels it his duty to ' defend the Tiews of his prede-
cessors ' as there indicated. There is a still larger

area of the Dimetian rocks about ten miles to the
east of St. David's; and there, as at St. David's, tliese

granitoid rocks underlie the lowest Cambrian beds
without producing the slightest alteration in the
latter. Indeed, I have now found no less tliau six

areas in Wales where typical Dimetian granitoid rocks
occur under the Cambrian or pre-Cambrian rocks;
and in neither of tliese areas, tliough several excellent
observers have, in addition to myself, searched the
boundaries carefully, have we found the slightest

indications of their being intrusive in those rocks,
though they are all colored as intrusive roclcs in the
survey-maps. In several of these areas the fact that
they must be pre-Cambrian rocks is rendered perfectly
certain, as large fragments of the granitoid rocks in
exactly the same condition in which they are now
found occur in the basal conglomerates of the Cam-
brian. In one area only, in Wales, have I found
Dimetian rocks entirely surrounded by roclcs newer
than the Cambrian; and here the Llandovery con-
glomerates and sandstones repose upon them, and
are largely made up of materials derived from the
Dimetian. In the other areas newer rocks than the
Cambrian are found occasiimally in contact with
limited portions of the Dimetian exposures ; but these
effects are clearly seen to have been produced by
faults.

In his paper to the Geological society, referred to
in Science, Professor Geikie maintained "that the
'Dimetian group' is an eruptive granite which has
disrupted and altered the Cambrian strata, even above
the horizon of the supposed basal conglomerate."
The evidence adduced to support this view was from a
section at Ogof-Llesugn, where, as he supposed, " the
conglomerate had been torn off and enclosed in the
granite, and has been intensely indurated so as to be-
come a sort of pebbly quartzite." I'rofessor Hughes
and myself, along with a number of other competent
observers, have since examined this spot; and we
found that the conglomerate lies quite loosely upon
the Dimetian, that at almost every point we could
pass our hand between the conglomerate and the
granitoid rock, and that the Cambrian conglomerate
had no change whatever induced in it beyond that
common to it in all parts of the district. Two other
sections were mentioned, and drawings exhibited to
show the ' Dimetian ' intrusive in the Cambrian, and
as having eaten deeply into the series at Porthclais.
These sections I knew perfectly well, at the time, to
be in the lines of faults; but for greater satisfaction
I asked Professor Hughes and party to re-examine
these with me. The result proved that I was entirely
right, and that Professor Geikie and his assistants
had mistaken a junction produced by well-marked
faulting for an intrusion, and the beds which he sup-
posed had been eaten away had simply been dropped
by the fault. He could not produce a single speci-
men showing contact alteration between the grani-
toid (Dimetian series) and overlying rocks. His
evidence, therefore, fails utterly, on examination;
and the pre-Cambrian age of the granitoid rocks of
St. David's is rendered, if possible, more than ever
certain. An attempt was made to show that the
quartz-porphyries which I had pointed out as being
intrusive in the Pebidian rocks, which alter the rocks
in their immediate vicinity, were just such rocks as
might be apophyses of the 'granite,' but, with a curi-
ous want of knowledge of the fact that these quartz-
porphyries are common to many other parts of the
area far distant from the granitoid series, that they
also actually in some places cut across the latter.

As Professor Geikie did not spend the time neces-

sary to examine the area wbere the Arvoni.tn rock*
are chiefly exposed, but hastily arrived at the conclu-

sion, without seeing tbeni, that the lialleflintas, brec-

cias, and porcellanites must be inlru;-ive felstones, I

need scarcely refer to Professor Geikie's views on this

point. I shall refer fully to this question in my paper,

in reply, to the Geological society. I may, however,
mention, that I exhibited a series of magnificent brec-

cias from this group, and showed large masses of the
Cambrian basement conglomerates from liamsey Is-

land, consisting almost entirely of the rocks of the

Arvonian group upon which they repose. The latter

are colored in the survey-map as intrusive in beds high
up in the Silurian (fossiliferous Arenig).
The Pebidian, Professor Geikie says, 'forms an in-

tegral part of the Cambrian system.' He acknowl-
edges that it underlies the Cambrian conglomerate,
but says the latter rests quite conformably upon the

former. In the survey-map these Pebidian beds are

supposed to be Cambrian beds higlier than the con-
glomerate, but altered by the so-called intrusions.

Here, therefore, some modification of the map is

acknowledged to be necessary. Had Professor Geikie
and his assistants used ordinary care in examining
these conglomerates, they would have seen also that

they are constantly in contact with different mem-
bers of the underlying rocks, that they lie unconform-
ably on tlie edges of those beds, and also that they
are very largely made up of the rocks below.
Professor Geikie did not refer to North Wales in

his paper; but as the facts are, if possible, clearer

there than in South Wales, I may be allowed to call

the attention of the readers of Science to some
sections just published by the Geologists' association

of London, preparatory to the visit to be paid by the
members to Carnarvonshire and Anglesey, July 23-

28. These sections show in a very clear manner how
the Cambrian conglomerates creep over the Dime-
tian, Arvonian, and Pebidian rocks in that area. The
rocks of the first two and lowest groups are in that

area, as at St. David's, colored as intrusive rocks in

the survey-maps, and the last as altered Cambrian
and Silurian rocks.

The sections have been prepared by Prof. T. McK.
Hughes (Woodwardian professor of geology at Cam-
bridge, and formerly of the Geological survey), who
has carefully worked out the geology of this district.

He and I were the first to point out, in the year 1877,

the similarity of the conditions exhibited here to

those at St. David's; and since then he has devoted
much time to the elucidation of the facts bearing
upon the questions in that area.

In a diagram (no. 1) he shows how tlie basement
conglomerate of the Cambrian, between Bangor and
Carnarvon, creeps over no less than four sub-groups
of the archean rocks: viz., at Bangor, over the Bry-
niau beds (Pebidian) ; at Brithdir, the Dinorwig beds
(Arvonian ?) ; at another part farther south, the Crug
beds (upper Dimetian); and at Tut Hill, tlie Carnar-
von beds (lower Dimetian). In section 2, tlie uncon-
formable overlap of the Cambrian over the Pebidian
near Bangor is clearly sliown ; and in no. 3, a diagram
section showing the sequence of tlie rocks from Car-
narvon to Snowdon, the basement beds of the Cam-
brian are shown rolling over the Carnarvon and Din-
orwig groups at different points.-

Altogether, the evidence afforded by these sections

is of the most conclusive kind; and it seems impos-
sible to believe that the surveyors, when they have
seen and examined these sections, and have had more
experience with the Welsh rocks, can still cling to the
antiquated faith that all these pre-Carabrian rocks
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1. — Diagram plan shmcing how the Cambrian basement beds creep over the'earious ditisions of the archean
between Bawjor and Carnarvon {Iluglten).

CAKNAnVOS.
'

liANGOn.

Cambrian,
b, Kandtttone nnil shale of Cambrian,
a, Conglomt»rftle aud grit of Caiubri,

baiivmont beds.

•1, Twt Hill; •2, Yacyborwen; •a, Careggoch; •4, Llandeloiolcii; *ii, Tymawr; *6, Brithdir; 'T, Hcndrcwen: 'S, Bryniau Baogor.

-^. Bryniau beds ) Bani;or eroup ( = Pe. t C, Crug beds ^ Carnarvon group { = Diine-
y;, Dinorwig beds t bidian, etc.). |

/J, Twt bids \ lian).

i. — Diagram nection east and west across Bryniau Bangor.
Lengtli of section about one mile (Hughes).

afi a^ a^ a^

b, Baiigor beds (upper Pebidian) ; a^. Conglomerate and sandstone (basement bed of Cambrian) ; a', Sandy mudstone; a'. Finer
fetspatbic mudstone; «*, Pale green feispatliic mudstone; a*, Cleaved and contorted felspatliic mudstone; «», Purple and green
fine mudstone and slate; o^, Fine sandy (lags, like the Bray beds, purple, and here and there green, passing up into brown

;

a", Even-bedded thin gray sandstones ; a**, Banded tlags, passing up into a>^. Black slates.

S. — Diagram-section showing the sequence of rocks from Carnarvon to Snowdon.

Length of section ten miles (Hughes).

Slate Snowdon.
Cwmglo. Llyn Padarn. quarries. I.lyn 1

Arc/ieitn.

A, Carnarvon group (Dimelian) ; Bt Dinorwig group,

(f, Conglomerate and s:indstone (basement bed of Cambrian); b. Lower and middle portions of Cambrian, not subdivided, but
probably including Harlech, Menevian, Lingula flags, and Tremadoc beds; c, Arenig; p, Pisolltlc iron ore; r/, Bala group, with
subordinate volcanic beds; F, Faults; x. Broken ground; /), Dikes.

are merely intrusive masses or altered beds of Silu-

rian and Cambrian age. The basal conglomerate in

this area consists in places almost entire! j- of quartz-
felsites, at other points of a mixture of granitoid
(true Dimetian) and felsite rocks, and in some cases

of schists. I may further mention with regard to

the crystalline schists in Anglesey and in Scotland,
supposed by the Geological survey also to be of Cam-
brian and Silurian age, that the recent researches of

Bonney, Callaway, Lapworth, and myself, tend to

make it certain that they are ail, like the similar

rocks in America described by Dr. Sterry Hunt and
others, of pre-Cambrian age. Henrv Hicks.

Hendon, N. W., London,
July 5, 1883.

Silurian strata near Winnipeg.

Presuming that it may be of interest to some read-

ers of SciF.NCK to read something on the geology of

a locality near Winnipeg, I take pleasure in furnish-

ing information, hitherto unpublished, concerning
an outcrop of Silurian strata in this- part of the
north-west. This interesting exposure occurs a short
distance from Selkirk, situated some twenty-one
miles north of Winnipeg on the Canadian Pacific

railway, and near the Kcd Kiver.

At this place a i|uarry was opened about a year
ago, which, on examination, affords many attractions

to a student of science. Fossils belonging to some
sixteen species are readily obtained, not only in the
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solid rock, but also in the innumerable chippings
that lie scattered about the quarry.
The rock is magiiesiaii limestone, dresses readily,

and, when burnt, supplies excellent lime. Stone from
this place is shipped by rail to Winnipeg, where it is

used for ordinary and ornamental building-purposes.
Many of the fossils being in the form of casts, they
frequently interfere "wilh the successful dressing of the
stone. About four feet of drift material overlies the
rock; but at another quarry lately opened, nearer
the river and a short distance farther north, the drift

material attains a thickness of twenty feet. The
rock is much tbe same, but apparently not so fossil-

iferous.

In the quarry first referred to, the remains of cor-
als belonging to the genera Alveolaria, Halysites, and
Zaphrentis, are very numerous. Some specimens
obtained bear a close resemblance to the genus Favo-
sites. Another group of very common fossils are
representatives of the genera Orthoceras, Endoceras,
Ormoceras, and Cyrtoceras.
An excellent specimen measuring eight inches in

diameter, with three whorls, was found. The specific

characters are much obliterated, but in general out-
line and appearance it bears a close resemblance to

Trocholites ammonius of the Trenton.
Several imperfect specimens of Trilobites were

found. One appears to be a member of the genus
Illaeiius. Fragments of Stromatopora are common,
showing in all cases distinct lamination, and, in sev-
eral, well-defined oscula; while in a few, conical
elevations can be observed. The specimens obtained
were found among the fragments of rock scattered
about the quarry ; but the characters of all are exceed-
ingly uniform. The largest obtained measures 7

inches across, .^ in depth, and 2 in thickness. The
laminae are well marked, numbering four to the line.

They present a wave-like appearance, there being
three crests in the section under examination. At
the summit of each crest a large aperture is observed.
Viewing the specimen from the lop, six of these os-

cula are seen, all about the same distance apart.
As yet, I have discovered no rods or pillars present

;

but there is no question regarding the presence of
well-marked laminae and oscula.

I have read carefully the description of the species
S. tuberculata, S. pevforata, S. granulata, S. mam-
millata, and S. ostiolata, of Nicholson, and S. concen-
trica of Goldfuss, and none seem to embrace the
species from this quarry. If any reader of Science
can suggest the species to which this interesting fos-
sil from Selkirk belongs, he will confer a great favor
upon the writer. ,J. Hoyes Panton.

Pre-Bonneville climate.

In a critical notice of my preliminary report on
Lake Bonneville (Science, no. 20), Mr. Davis points
out that a certain conclusion as to the history of the
basin is not sustained by the phenomena described.
Since reading his comment, I have not been able to
consult my text; but, if memory serves, his restriction
is fully warranted. Still, the conclusion is not of
necessity overthrown; for it is based in part on
omitted data, the report aiming to present only an
outline of the subject. Kow that the matter is up
for discussion, it may be well to indicate these.
The facts set forth are as follows. Above the

Bonneville shore-line the topographic forms are those
produced by sub-aerial agencies. Below the shore-
line the details are of sub-aqueous origin, but the

larger features are sub-aerial in type. Especially
are the great alluvial cones constituting the pedi-
ments of some of the mountains continued beneath
the old water-margin, their surfaces being lightly

etched and embossed by lake agencies. Kvidently
these alluvial cones are of pre-Bonneville date; and
evidently, too, the goal of drainage — 'the base
level of erosion' —-was lower when they were built

than during the Bonneville epoch.
The questioned conclusion is, that the emptiness

of the basin during the long pre-Bonneville, alluvial-

cone epoch was due to aridity. Mr. Davis acutely
perceives, that the adduced phenomena comport
equally well with the alternative hypothesis that the
pre-Bonneville condition of the basin was one of
free drainage to the ocean, the present continuity
of the basin's rim having been instituted either at

or just before the beginning of the Bonneville ep-

och.
On this hypothesis, the place at which the drainage

of the basin was discharged must have acquired
the peculiar configuration of a river-channel; and
since, as our observations show, alluvial accumulation
has not been great in the region during Bonneville
and post-Bonneville time, vestiges of this channel
should remain. The fact that they have not been
found goes far to show that they are not visible; for

intelligent search has been made for them, our eyes
having been trained for their recognition by the dis-

covery of pre-Bonneville channels within the basin.

All the low passes of the enclosing rim have been
scrutinized. At whatever points, then, earlier drain-

age systems have intersected this rim, the channels
appear to have been obliterated by the erosive and
constructive agencies of land sculpture.

Again : the principal plain of the Bonneville basin
is at heart mountainous. Its surface is level only
because the alluvial mountain bases are deeply buried
by later deposits. Of the nature of these deposits

we know little more than that the uppermost is

lacustrine, the Bonneville layer concealing all else.

The deposit representing the pre-Bonneville or
alluvial-cone epoch must be relatively heavy, and
may be assumed to dominate in the determination
of the general configuration of the plain. Wilh the
basin closed, a certain system of slopes would arise:

with the basin open, there would arise a certain

other system, definitely related to the point of dis-

charge. The actual system of slopes is adjusted to

the existing status, — a closed basin, with lacustral

sedimentation.
Assuming that there was at some remote date a

channel of outflow, and that the configuration of

the plain was adjusted thereto, the period consumed
in the obliteration of the one and the remodelling of

the other must have been long as compared with the
Bonneville epoch. The pre-Bonneville portion of

the period — when the basin was closed, hut con-
tained no lake — was presumably characterized by
a climate similar to the present.

Tlie aridity of the pre-Bonneville epoch is one of

the features associating the Bonneville history with
glacial history; for, if it be disproved, the Bonneville
flooding no longer demonstrates a climatic episode,

and the apparent homology disappears. And the
Bonneville oscillations have, of course, no climato-
graphic value if they were orographically produced.
It is well, therefore, to test thoroughly. every link in

the chain of evidence. G. K. Gii.bekt.

Nevada, July 15, 1883.
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WARD'S DYNAMIC SOCIOLOGY.

III.

Mk. Waud presents a classification of the sci-

ences differing from those proposed bj- August
Comte and Herbert Spencer. Tlie new classi-

fication is of great interest, and deserves espe-

cial mention. The classification of Corate
was made prior to the great development of
modern scientific research, and is imperfect.

The classification of Spencer is, like much of

his philosophy, a mixture of metaphj-sical

8i)eculation and jjositive knowledge. Does
the classification of Ward meet the require-

ments of scientific philosophj' ?

lie divides the subject-matter of all science

into three parts, which he denominates the
' primarj',' • secondary.' and ' tertiary ' aggre-

gations. It is a classification of the objects

of the cosmos by modes of aggregation. The
primary aggregation is molecular, and gives an
inorganic kingdom ; the secondary is morpho-
logic, and gives a biologic kingdom ; the terti-

ary is sociologic, and is represented by human
society.

A mountain is an aggregation of rocks, or

geological formations, some of which ni.iy be
crystalline, others detrital. It is an inorganic

molar aggregate, and must fall into Mr. Ward's
first class. But the earth itself is an aggregate
of solids, fluids, and gases. Its solids are

molar aggregates of detrital and crystalline

rocks. These rocks at the surface are arranged
in mountains, hills, and valleys, with interven-

ing depressions filled with bodies of water, —
seas, lakes, and rivers ; and beneath, an un-

known interior; and above, the atmosphere.
The atmosphere is in motion. The water is

carried into the air, and moves with it, and de-

scends again upon the earth. The known solid

portion of the earth is also in motion, rising

and falling in its relation to the centre of the

earth ; while jwrtions of the unknown interior

of the earth are, by extravasation, coming to

the surface, and the land portions of the earth

are being carried by the waters into the sea.

Geology teaches us, then, that the earth is

eom|)osed of interdependent parts ; that the

circulation of the air, of the waters, of the

solids, and of the interior liquids is carried

on by the action of the several interdependent

parts ; and the earth has been not inaptly com-
pared by eminent geologi.'-ts to a living or

organized being. If we proi)erly understand

Mr. Ward, this aggregation also is to be rele-

gated to his first class.

Again : the earth is one of a group of worlds

composing the solar system,— the solar aggi'e-

gation, composed of interdependent parts ; and
this aggregation is also to be included in the

first class.

The inclusion of all of these modes of aggre-

gation in the one class is tacit. He does not

clearly set them forth, and his definitions are

imperfect. It is difficult to understand from
his discussion whether thcj- were considered

in his general scheme, or whether he would,
if considering tiiem, establish one or two more
grand categories.

Again : psycholog}- is included in the secon-

dary aggregation as belonging to biologj'. As
the term is now used liy scientific men, ' psj'-

cliolog}' ' includes a consideration of the bio-

logic organ of the mind and its operations.

Through these operations are produced lan-

guages, giving the science of philology ; arts,

giving the science of technology ; societies,

giving the science of sociology ; and opin-

ions, giving the science of philosophy. With
Mr. Ward, philology, technology, and perhaps
philosophy, are subordinate parts of sociology.

Though he does not make direct statement to

this effect, 3-et his presentation leads to this

conclusion, in the same manner as his presen-

tation of the subject of primary aggregation
leads to the supposition that he intends to

include molar and stellar aggregations therein.

Psj-cholog}- has its biologic organ in the

brain and nervous system ; and mind is discov-

ered in the lower orders of life, as well as in

man. The genesis of psychology is manifestly

in biology. In like manner, the organs of

speech, active and passive, alike in oral, sign,

and written language, are biologic ; and lan-

guage is also found in the lower orders of life.

Language, therefore, has its genesis in biolog}'.

In the same manner, the organs of the arts

are biologic ; and rude arts are discovered in

the lower orders of life. Technolog}-, there-

fore, has its genesis in biology. The first step

in .sociologic organization is the biologic ditl'er-

entiation of the sexes, giving husband and
wife, parent and child ; and rude social organ-

ization is also found in the lower orders of

life. Sociology, therefore, has its genesis in

biology. The same considerations that would
lead to the relegation of psycliology to biology

would also lead to the inclusion of philologj',

technology, and sociology, and perhaps of phi-

losophj-.

Now, these five sciences are so bound to-

gether that the absence of one would void all.

They are interdependent anp co-ordinate in

such a manner that the evolution of one is

de|>endent on the evolution of all. Language
is a means of communication between individ-
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ual minds. Discrete minds could not develop

language : it is produced b.y man3- co-existing

individuals of each of a long series of genera-

tions. Societj" and mind were necessarj' to

its production. The arts are produced by
mauj- persons in the same manner as languages,

and involve also the operations of mind ; but

the arts could not have been developed with-

out the concomitant development of language,

for art is built on art, and that which remains

in art must pass from person to person and

from generation to generation bj^ means of

language. The arts of absolutely discrete

men could make no progress.

For the evolution of society, language is

necessary for the intercommunication of

thought. The interdependence of men as

integral parts of bodies politic would be im-

possible without language ; and sociologic

organization is dependent upon the differen-

tiation of human activities, or the division of

labor, and is therefore dependent upon the

development of arts or technology. Philos-

oph}', or the science of eA'olving opinion, is

the final product of the mind, and is therefore

dependent upon psychologic evolution. It is

dependent upon philology, for language is the

mould of thought, and determines its form.

It is dependent upon technology, for by the

arts men reach knowledge not otherwise attain-

able ; and upon sociology, for it is the com-

bined knowledge of man3', accumulating

through the generations.

Again : all that part of the evolution of

psychology which distinguishes the human
mind from that of the lower animals is due

to the tertiary aggregation in the develop-

ment of philology; technology, sociology, and
philosophy. In philology the method of evo-

lution is the survival of the economic in the

struggle for expression ; and the course of

evolution is through the specialization of the

grammatic processes, the differentiation of

the parts of speech, and the integration of

the sentence. The method of evolution in

technology is the survival of the useful in the

struggle to have ; and the course of evolution

is the employment of the forces and materials

of nature for the benefit of mankind. The
method of sociologic evolution is the survival

of justice in the struggle for peace ; and the

course of evolutiou is the differentiation of

the functions and organs of government, and
the integration of tribes and nations. The
method of evolution in philosophy is the sur-

vival of the true in the struggle to know

;

and the course of evolution is in the discern-

ment and discrimiaation of phenomena, the

relegation from analogic to liomologic cate-

gories in classification, and the discovery of
more and more complex sequences. In these
psychologic sciences the struggle, i.e., the

endeavor, i.e., the conation, is teleologic.

The primary method of psj-chologic evolu-

tion is the survival of the fittest in the struggle

for existence, and is purelj* biologic. The
struggling subject itself survives. The secon-
darj' or indirect method of psychologic evo-
lution is by the agencies of the philologic,

technologic, sociologic, and philosophic meth-
ods; and. combined, thej' constitute the

successful struggle for happiness. All that

part of the evolution of psjx'hology which
separates man from the lower animals is due
to this secondary or indirect method, and is

teleologic ; and progress is due, not to the

survival of the fittest of the struggling subjects,

but to the survival of the object for which
the struggle is made. These five sciences,

therefore, constitute one group, through the

fact that they belong properly to the tertiary

aggregation of matter, and the further fact

that the method or cause of evolution exhibited

therein is radically different from the method
or cause of evolution in biology*. The five

sciences are co-ordinate, reciprocal, and in-

terdependent. As biology has its genesis
through protoplasm and organic chemistry in

the physical aggregation, so these five sciences

of the tertiary* aggregation have their genesis
in biology, — in the biologic organs of man-
kind, anci the beginnings of these sciences dis-

covered among the lower animals.

Elsewhere Mr. Ward classifies phenomena
in the manner shown in the table on the fol-

lowing page, which is copied from his work.
Of the four groups thus derived, the first,

inorganic, corresponds to the group embraced
in his primar}' aggregation; the second, or-

ganic, to the group embraced in his secondary
aggregation, but excludes psvchology, philol-

ogy, technology, sociology, and philosophy.

If we combine his direct and indirect teleo-

logic phenomena into one group, the five great

sciences which include the operations and
products of the mind are thrown into one.

Let the first, then, be called physical phenom-
ena or phenomena of the primary aggregation,

and the sciences which pertain thereto physical

sciences ; the second, biologic phenomena or

phenomena of the secondar3' aggregation, and
the sciences pertaining thereto biologic sci-

ences. But what shall the third group be
called? If the term ps3-cholog3' is used, it

must be with a wider connoting than that

which it has heretofore had. Psychology.
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Phenomena are:

Ocnctlc; phyHlcal; unconscious; producing change through
infinitesimal incrcmunta.

Tcloologicnl ; psychical ; conscious : prooeedlng Arom volition

and Involving purpose.

Inorganic :

result of physical or

licol forces.

Organic

:

the result of vital

cal forces.

Dirtct

:

procecdiOK according to the

direct method of conation.

Indirect :

proceeding according to the

indirect method of conation.

Zovtogicut

:

nanifested by

rding to uniform la

Natural :

8, and produced by tr

Anthropological

:

as manifested by man. Do.
main of the social forces.

kturul forces; capable of prediction and
Artijlcial:

conni^ting of nat-

ural phenomena
modi lied by the

inventive fiicully.

then, would include tiie operations of the

miud. and the products, or results, of those

operations. If we use anthropology, the

term will not include the beginnings of psy-

chology, philology, technology, and sociology,

found among the lower animals ; for thej' have
mind, language, art, and society' in a com-
paratively low form. On the other hand, an-

thropolog\' has been used so as to include

the biology of man. If we use .sociology,

following Comte, Spencer, and Ward, the term
must include more than these authors design,

and some otlier term must be selected for that

differentiated science which forms one of the

group of five, and which above has been desig-

nated as sociology. Altogether it seems
better to use the term anthropology, which
would then include psychology-, philology',

technology, sociolog3', and philosophy.

Mr. Ward does not relegate ethics to any
place in his scheme, floral science relates to

that portion of human conduct in which the

qualities of right and wrong inhere ; and the

moral quality depends upon llic relations which
exist between men and men : it is tiierefore

a part of sociology ; and the principal bod^'

of eliiics at any time existing among a people

is formulated as law, made by the court or

the legislature. Mr. Spencer, in his essa^' on

the classification of the sciences, gives it no

place, but, in the elaborate scheme of philos-

ophy embraced in his works, places it above
sociology.

It may be asked. What place does logic take

in the classification here proposed? Tlie reply

is, that the logic of the ancients has no place

in science. To modern logic something else

has l)een addo<i ; and this something else

belongs to psychology. The logic of the

ancients, and a large part of that of modern
metapiiysicians, is a system designed to dis-

cover truth by a form of words. If it be

trnthfnll}- asserted that an object is white, no
form of words can prove the truth of the as-

sertion. If questioned, the questioner must
pei'ceivc that the body is wliile in the same
manner as it was perceived by the person
making the assertion; and the assertor can
onlj- point out, i.e., demonstrate, the fact.

And the same is true of any other fact, how-
soever simple or complex. A truth or fact

can be pointed out or demonstrated to the

eye, or to the mind's eye, but cannot be proved
by a logical form of statement. The idea of
logical proof is a conception of a time when
powers were occult ; and logic divested of mod-
ern appurtenances is an occult art.

It would make this article too long to attempt
to set forth fully the place of mathematics in

this scheme ; but quantitative relations, like

qualitative relations, belong to all degi'ees of
aggregations, to all complexities of ]iiienom-

ena, and to all stages of evolution ; and, in the

science of matiiematics, relations of quantity'

are considered apart from other relations, and
in the abstract.

Mr. Spencer, although he presents a classi-

fication of the sciences, docs not use it in his

philosophy of evolution, but practically uses

the priinaiT classification here set foi-th, under
the terms • inorganic,' 'organic,' and ' super-

organic ' evolution.

Tlie defect in Mr. Wai'd's classification here

pointed out seriously influences his presenta-

tion of the subject of dynamic sociology

proper, appearing in the second volume. It

also greatly narrows his view of the field of
successful endeavor for organized society.

Mankind has made progress, i.e., secured

happiness, quite as much by the effort for

peace and the establishment of justice as by
the effort to know and the acquisition of truth.

It can be shown in other and diverse ways that

his view of successful human endeavor is
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philosophically' narrow ; and he sometimes uses

the epithets of the pessimist in a manner un-

worthy the philosopher.

FRUIT-INSECTS.

Insects injurious to fruits. Illustrated with 440 cuts.

By William Saunders. Philadelphia, Lippin-

cott, 1883. 436 p. 8°.

The author has enjoj'ed exceptional advan-
tages for the preparation of the work he has

undertaken. Not only has he been acquainted

with the work of economic entomologists

through his own participation in it, and as

editor of one of our principal entomological

periodicals, but for twenty j-ears past he has

been an extensive fruit-grower as well. He is

thus entirely familiar with what is wanted, and
has produced a practical book of considerable

value. Not that it contains much that is ori-

ginal or of novel presentment : it is rather a

plain and judicious statement of what is known,
but accessible to few because scattered in peri-

odical literature. One is surprised at the size

of the book when he sees that no effort is

made to fill it out with unnecessary matter

:

rarel}- are half a dozen pages given to any one
insect, and more than two hundred and liftjr

harmful insects are discussed.

The insects are treated under the head of the

plants thej' affect and the parts of the plant

they attack,— an excellent method, first used

in this country by Fitch. Thej' are described

in brief, untechnical language, almost invaria-

bly figured, and often in several stages ; and
the account of their injuries is followed by a

short statement of the best remedies, with

illustrations of the parasites or other natural

foes which keep the insects more or less in

check. The plants which receive most atten-

tion are the apple (64 insects, 127 pages), the

grape (52 insects, 75 pages), and the orange

(26 insects, 45 pages). Next after these in

importance are the plum, pear, the various

currants, the raspberrj-, and the strawberry,

followed at a little distance bj- the peach ; a

few pages each suffice for the cherrj', quince,

gooseberiy, melon, cranberry, olive, and fig.

The illustrations are familiar friends to ento-

mologists, almost all of them having already

done abundant service ; but they are none the

less valuable for the purpose of this work ;

and the paper on which thej- are now printed

permits to many of them a respectability

the}- must rejoice to attain after long famil-

iarity with the crude workmanship of the various

government presses under which thej- have

been tortured. With a little more care in the

printing, they would have shown at their best.

The only serious omission in the book is

the absence of a sj'stematic summaiy, or index,

b}' which the insects of the same group attack-

ing different plants should be brought together.

This would the more readily serve to help the

fruit-grower distinguish allied forms, and learn

their different or similar habits. Such an
index could have been so easily constructed,

.and would have occupied so little siiace, that

its absence is the less excusable.

BREMIKER'S LOGARITHMIC TABLES.

Bremiker's Logarilhmisch-lriyonometrische ta/etn mit

seeks decimal-stellen. Neu bearbeitet von Dr.
Th. Albrecht, professor and chief of section

in the Royal Prussian geodetic institute. Tenth
stereotype edition. Berlin, R. Strieker, 1883.

18 + 598 p. 8°.

Bremiker's six-figure logarithms were first

published in 1852 with a Latin text and title

:

Nova tabula Beroliuensis, etc. In 1860 a

German edition was printed. Both these edi-

tions were printed from movable types. In

1869 a stereotyped edition was printed, with

some changes in the contents of the work.
The editions of 1852 and 1860 contained a

capital table of the sines and tangents of small

arcs, which was omitted in the stereotype edi-

tion ; and in this latter edition a table of

addition and subtraction logarithms was intro-

duced. The omission of the table of the func-

tions of small arcs was hardlj- an improvement

;

and, in fact, this omission caused the early

editions to command a higher price than the

later stereotyped one.

The present edition by Dr. Albrecht com-
bines the excellences of both the preceding

editions. It contains the table of the loga-

rithmic sines and logarithmic tangents of arcs

up to 5° for each 1", and also includes the

addition and subtraction tables.

The rest of the work is the same as the

stereotype edition of 1869, except that four

new pages of convenient constant logarithms

are inserted, and that certain tables relating

to units of weight and measure are omitted.

This collection of tables is a very practical

and valuable addition to our present means of

computation, and it will be welcomed as such.

In the opinion of the writer, it is also the most
satisfactory single collection of tables for stu-

dents' use, although much can be said in favor

of the best of the five-place tables for this pur-

pose. Edwakd S. Holden.
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WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

ASTRONOMY.
Astropbysical observations of Jupiter.

—

Kicco publishes a fine series of eiglileeii drawings of

the planet, made, with one exception, in 18S1, 1SS°2,

and 18*5, by means of tlie ten-incli telescope of the

observatory of Palermo. lie gives, also, a large

number of micrometrical measures, and" detailed

descriptions of the appearance of llie planet and

its 8nrface-ra.irkings, on forty-seven different dates.

The effect of the 'red spot' upon the contour of the

adjacent belts is well brought out. — (Mem. soc.

spellr. Ual., May, 188:!.) o. A. Y. |172

Photometric observations of eclipses of Jupi-

ter's satellites.— Cornu and Obrecht give the re-

sults of some experiments upon artificial eclipses

made to imitate the eclipses of .Jupiter's satellites,

using the method already referred to in these col-

umns. Tliey find that the prob:ible error in deter-

mining the time when the light of the satellite is

reduced to one-half its normal amount is about a hun-

dredth of the total time of obscuration. They pro-

pose, also, the use of a polariscopic arrangement in

place of the 'cat's-eye,' and, in this connection,

append the following note: "We have recently

learned tliat the astronomers of Harvard college em-
ploy an analogous arrangement— of which, however,

the description is not known to us— for the purpose

of determining the moment of disappearance [pour

arriter d defintr Vepoque. de l\'clat uul). If the

apparatus is analogous, the method of observation is,

as one sees, entirely different." They have evidently

been misinformed; for the very essence of Prof.

Pickering's plan consists in the determination, not

of the moment of disappearance, but of half-bright-

ness. — {Comples renda-t, June 2.5, 1SS3.) c. A. Y.

1
173

MATHEMATICS.
Surfaces of constant curvature.— M. Wein-

garten here deals with certain properties of the linear

elements on surfaces with a constant measure of

curvature. Certain considerations connected with

the modern theory of functions, particularly that

portion of the theory which deals with linear differ-

ential equations of the second order, have led him

to conjecture that the determination of the geodetic

lines upon a surface of constant curvature, by means

of certain given line.ir elements, stands in a close

relation to the theory of the linear differential equa-

tions of the second order. JI. Weing.irten makes the

remark (which, thouj^h not new, is important here)

that the extension of those properties of curved sur-

faces, studied and enunciated by Gauss, which de-

pend upon a given form of the linear element, is much
simplified by the introduciion of certain functions of

the position of a point upon the surface. The val-

ues of these functions are given in terms of the co-

eflicients of the linear element in such a way, that,

by the introduction of new (two| variables, we arrive

again at the original linear clement. The functions

possjssiug this (invariantive) property are called

flexion-invariants (hlcijunfixintarianteti). As an ex-

ample of flexion-invariants, we have the 'measure

of curvature' of a surface. From the differential

coefficients of a fiexion-invariani, and the Gaussiau
coefticients, E. F, G, of a linear eli'ment of a surface,

an indefinite number of new invariants can be formed,

two only of which are independent. The author

gives a brief account of IJeltrami's work on these

functions, and then considers particularly the sur-

faces of constant curvature. The paper is an ex-

ceedingly interesting one to the student of this

jiarlictilar branch of geometry, and is a valuable ad-

dition to the previous memoirs, by M. Weiugarlcn,

on this and cognate subjects. — (Juurn. reiiie anp.

mai/i., 1883.) t. c. [174

PHYSICS.

Density of the earth — Major R. v. Sterneck

of the government Military-geographical institute of

Vienna, last year, tried Airy's methoil of the deter-

mination of the earth's mean density in the St. Adal-

bert shaft of the silver-mines at Piibram, liohemia,

at depths of 51<! and 972.5 metres. His average re-

sult was 5 ti.i, which agrees closely with the values

determined by other methods. On comparing his

measures with Airj's, a curious agreement appears

in the number of seconds gained by a clock at differ-

ent depths, and a continual decrease in the deduced

mean density as the depth increases. Airy fimnd

(
\ii'>i), at a depth of 3S3 metres, that his clock gained

2».2.i a day, and the density was 6..')7; v. Sterneck's

figures are 51(5, 2».4, and 0.28, and 972, 2«.3, .^.01,

respectively: whence he concludes, "that, in Uie in-

terior of the earth, the resultant of gravity, centrif-

ugal force, and the attraction of the superincumbent

mass, is constant."

—

{MiUli. k.-k. iuitU.-'jco(ji: inxt.

Ifien, I8S2, ii. 77.) w. M. D. 1175

Electricity.

Geographical variation of horizontal in-

tensity. — F. Kolilrausch proposes to use a form

of his local-variometer (described in Ann. pliyg.

cliem., xviii. 54.i) in which the scale is at a distance

A from the axis of suspension, and attached to the

instrument, and obtains between the horizontal in-

tensities at two different places the relation —
ir — II _ Un ^

,

n ~ i~A

<p being the angle through which the frame of the

instrument is turned, n and n' the deflections in

scale-divisions, and /i a coellicient of the tempera-

ture, t. — {Ann. pUyn. cheiii.,\\\. l:!0.) J. T. [176

Thermochemical properties of electromotive

force.— Kdlund investigates the Ihi'rmal 'changes at

the electrodes of a voltameler by placing the junc-

tions of a ihermiipile in front of the electroiles, and

enclosing both in a porous membrane. He finds, that,

when the electrodes are copper and the liquid copper

sulphate, tlie eleciromotive force lietwcen the metal

and (he liquid uses less heat for formation of current

than is sol free iu the formation of copper suljiUalc.

(«'- n)+ fi{t - <-);
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The same law holds for zinc and zinc sulphate, cad-

mium with its acetate, and lead with its acetate; but

for silver, with its sulphate, nitrate, and acetate, the

law is reversed. In a Daniell cell, a fortiori, less heat

is used for formation of current than is set free in

the chemical action of the cell. — {Ann. phys. chem.,

xix. 287.) J. T. • [177

CHEMISTRY.
(General, p/iytiical, and inorganic)

Speed of dissociation of brass.— Mr. E.

Twitchell (under Prof, Robert B. Warder's direc-

tion) made the following determinations, which

were suggested by Bobierre's method for the separa-

tion of copper and zinc in alloys. A piece of brass

wire (no. 17) 1-50 mm. long and 1.43 mm. in diameter

was heated to redness in a stream of hydrogen in a

porcelain tube. The loss in weight, from hour to

hour, is given in the following table: —

Time ill

hours.
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with tlie markings on adjacent plates: one may be

covered by tlie markings, the next free from them.

Tlie magnetite does not penetrate, but lies superfi-

cially upon the mica plates, and the lines follow the

direction of the rays of the strike-figure. The author

regards the magnetite as not derived from any exter-

nal source, but from the iiiuscovite itself, occurring,

not along cracks or near the exterior of the crystals,

but grouped in the interior of the same. — [Proc.

acad. nat.sc. Philad., Dec, \SS2.) s. l. p. [182

GEOGRAPHY.
(A'wro/Jf.)

Deformation of the earth's surface.— .T. Girard

calls attention to some. intiTesting observations on

apparent changes of level of neighboring points.

One account attested by Girardet (Exploi-atinn. .lune,

1SS2) is of villages in the Jura wliicli were hidden

from each other at the beginning of the century, or

even only forty years ago, but are now in sisht. Fir<t

the roofs, and later the walls, became visible by the

slow warping of the ground. Another example is

recorded in Bohemia, about thirty miles south of

Karlsbad, where the people of Hohen Zedli~eh are

convinced that their village is rising; for thirty years

ago they could see only the top of the church-spire

in Ottenreuth, while now more than half of it is in

view, and some roofs of lower buildings have also

risen into sight. A line of levels has been run here

to detect any further changes {Comjres .sc. (leogr.,

18".i). Girard does not attempt any crillcism of

these statements, but accept* them as proved. There

would seem to be room for other explanations than

the one suggested. — {liev. de yeoijr., 1883, 340)

W. M. D. 1 183

Maps of Norway.— The Norwegian geographical

survey (Geografiske opmaaling) has published maps
as follows: a guide-map, sliowing the progress of

triangulation from 177il to 1S7G (only a small part of

this work remains unfinistied), — based upon this are

several topographic maps on various scales; for the

southern part of the country some are even 1 : .50,000

(or 1 : 10,(X)0), in many sheets; the general map of

southern Norway (1:400,000), in eighteen sheets;

district-maps (1 : 200,000); and rectangle-maps (1 :

100,000), in fifty-four sections, with contours and

mountain shading, and the larger bodies of water in

blue. This serves as a basis for the geological survey

under Prof. Th. Kjerulf. A general geological map
(1:1,000,000) is also publislied. The coast-survey

publishes charts of the southern shores on 1 : .">0,000;

of the northern, on 1 : KKl.OOO. Thirty-two of the for-

mer and thirteen of the latter are completed. Besides

these, there are a general coast-map (1 : 200,000) in

thirteen sheets, and another on a smaller scale in five

sheets, and fishery-maps (1 : 100,000) in eleven sheets.

— {Miltk. geogr. ges. Wien, xxvi. 1SS3, 190.) w. M. d.

[184

The Bavarian forest.— The physical features of

this submountainous district, extending north of the

Danube below Regensburg, are described under its

topography and geology by Dr. C. W. von Giimbel,

and its climatic relations by Dr. Ebermayer. The

article is hardly susceptible of concentration, and we
reproduce only what is saiil concerning the glaciation

of the higher ground conteniporjineous with that of

the .\lps. It is admitted that the diluvial deposits

do not point with distinctness to glacial action, that

strialions and moraine-walls can hardly be recog-

nized, and that the characteristic morainic landsca|>c,

so pronounced near the a4ljncent Alps, is absent here;

but the numerous small lakes in the higher parts of

the country (Arber-, Rachel-, Bestrltzer-, (iirgl-See

and others), and the plentiful peat-swamps, the re-

mains of extinct waler-basins, are accepted as evi-

dence of former gl.aciation. Among aJl the lakes,

there is not one which cannot be explained as re-

sulting either from local glacial erosion, or from ob-

struction of old valleys by drift-deposits. — (Deuturhe

yeogr. blatter, vl. isk, 21.) w. m. d. |185

(Alia.)

Telegraph-line in China. — Since the destruction

of the short railroad from Shanghai to Wnsung hy

the Chinese shortly after its building in 1S77. it has

been thought that theie would be opi)Osition to fur-

ther introduction of foreign contrivances; and two

years ago, when the construction of a telegraph-line

was begun between Shanghai and Tientsin, a party

of soldiers was detailed to guard the foreign engi-

neers employed on it. The caution proved unneces-

sary: and the chief difficulties encountered were the

numerous canals, some of which hail to be crossed by

cables. The want of good roads was a serious embar-

rassment when the line ran .at a distance from the

grand canal. The line is !l:;8 miles in lenglli, and

required nearly twenty thousand poles. The con-

struction was begun in June, 1881, at the two ter-

mini, anil in Dooeniber was opiMinl to public use.

— {FH.'ieinir. miUlt., KS'^:}, 2:U.) w. M. I). [186

Explorations in Cambodia. — Dr. Ni5is an-

noiMices his arrival in Laos, on the border of Si.am.

From Sambok to Sonibor the Mekong River is a con-

tinuous series of rapids, passable only for the native

canoes. Thence above to liaos the left bank is

encumbered with shoals. The country is chiefly

covered with forests, which, along the river, are

infested by Chinese pirates, who render river-traffic

between Laos and Cambodia very limited. Laos

contains some two hundred houses, and two thou-

sand inhabitants, — Laotians and Chinese, who raise

cotton and rice. The commerce is small, iron money

is in use, and the Chinese are the chief traders.

The ruins de-cribed bv Gamier, to examine which

was tlie chief object of the expedition, were visited.

'Sn inscriptions were found, and but a few interest-

ing carvings. A sort of oven was filled with thou-

sands of pieces of bark stamped, like medals, with

three figures of Buddha: some retained traces of

color and gililing. Some statuettes of Buddha of

faience were found in a vessel embedded in the cem-

ent of the oven. Dr. XiSis found the fauna of Laos

essentially the same as that of Cambodia. He in-

tended, at the date of writing, to penetrate as far as

Bassak, in Siam, where he wouhl endeavor to obtain

as complete collections as possible. — {Comptcs ren-

dua HOC. gioyr., no. 11.) w. u. d. |187
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BOTANT.
Influence of diminished atmospheric pressure

on the growth of plants.— Experiments conducted
by Wieler at Tiibingen show, that, all other external

conditions being the same, plants will grow more rap-

idly under diminished atmospheric pressure. Thus,
if a specimen of the common Windsor bean (Vicia

faba) be grown in a receptacle in which the pressure
of the air can be controlled, it will be foimd to grow
faster until the pressure has been diminished to 100-

300 mm.; the normal pressure under which the an-

cestors of the plant have flourished being, of course,

not far from 700 mm. If, however, the pressui-e is

reduced below the smaller figure given above, the

rate of growth diminiihes. Wieler found that the
curve of growth of the sunflower is about the same
as that of the bean. It was further shown by his

experiments, that growth is retarded by increased
pressure until the minimum is reached at 2-2| atmos-
pheres, from which point there is again an increase.

Although the short abstract of these interesting re-

sults so far published is meagre in the extreme, it in-

dicates that the field entered upon by Wieler (and by
Bert in France) may compel us to revise some notions
now held in regard to the adaptation of plants to their

surroundings in past ages, and at the present time
upon high mountains. — (liotaii. zelL, July 6.) a. l. g.

[188
Pollination of Cypella.— Two Brazilian species

of this genus of Irideae have been studied from time
to time by Fritz Miiller, who finds a number of inter-

esting peculiariiies in their flowering. The flowers,

like those of Cordia, etc., ai'e produced in abundance
only on certain days, which recur more or less regu-
larly, and apparently independently of climatic con-
ditions. Nectar is secreted in pockets on the tliree

petals, which are flexible, so that when a Xyloeopa
or Bom bus, to whicli the flowers seem well adapted,
alights on one in quest of nectar, it bends over with
the weiglit of the bee, whose back is brought in

contact with a stigma and tlie underlying anther.
Commonly the bee goes immediately to another
flower without trying the other petals of the one on
which it has first settled, so that crossing is eHected
by it. One of the species studied proves to have
self-impotent pollen: the other is fertile with its own
pollen. The stingless bees (Trigona), though not
necessarily excluded by structural peculiarities from
the nectar, do not obtain it readily; yet their visits

for the protectively colored (pale-bluish) pollen are
sufficiently numerous to prevent the larger bees from
visiting the flowers in numbers.— {Berichte dmUch.
6o«. (/e,seZisc/(., Aprils, 1883.) w. T. [189

ZOOLOGY.
_

{Gejieral 2}liy&iology and embryology.)

Influence of gravity on cell-division. — E. Pflii-

ger, by placing fresh laid frogs' eggs in a watch-glass,
and adding a little water with semen, and pouring it

off in a few seconds, was able to impregnate the eggs
without allowing the gelatinous envelopes time to

swell. The eggs then adhered to the glass, and so

could be brought iiito various positions. The first

division occurs in three hours, and always in a verti-

cal plane, no matter how the axis of the egg lies.

When the axis of the egg (from dark to white pole)

lies horizontally, the plane of division is still always
vertical, but may form any angle with the ovic axis.

The influence of gravity is also shown in that the

upper pole divides more rapidly than the lower. If

the position of the egg is exactly reversed, this still

holds true, and development progresses; so that

repeatedly the medullary furrow, with its high boW
dering ridges (nervous system), was found upon the

xohite side when this was uppermost. Out of seven-

teen eggs, twelve developed so that the median plane
of the body of the embryo coincided with that of the

first division of the yolk. (This fact of a relation

between the lines of cleavage and the axes of body is

not novel, as Pfliiger seems to think: there are many
observations on various animals which prove such a
relation.) From these experiments it results that

the topography of the organs is not determined by
the arrangement of the substance aroimd tlie axes

of the egg, but that the axis around which the organs

are grouped is determined by gravity. — (PJtiii/er's

arch. 2)lii/isiol., xxxi. 3U.) c. 8. M. [190

Germ-layers of rodents.— A. Fraser finds in

the common gray rat and the house mouse the same
arrangement of the layers as in the guinea-pig. The
decidua appears to differ in the mode of its forma-
tion from that which ordinarily obtains; and the very

early, rapid, and voluminous formation of its solid

mass appears to have some close and constant rela-

tion to the peculiar inversion of the blastodermic

layers which is found in these rodents. — (Joitm.

roy. micr. soc. Lond., June, 1SS3, 345.) c. s. M. [191

Intestinal absorption of fat by lymph-cells.
— Zawarykin has studied the small intestine during

active digestion, making sections stained with per-

osmic acid and picrocannine. The material was
obtained from dogs, rabbits, and white rats. The
lymph-cells are found between the epithelial cells

covering the follicle and in llie underlying adenoid

tissue, and finally in tlie mouths of tlie chylous

vessels. These cells alone contain any fat, being

charged with globules of various sizes. Their multi-

farious inegular forms, and the inconstant shape of

the nucleus, indicate that they were performing

active amoeboid movements when fixed by the osmic

acid. From these appearances Zawarykin concludes

that the lymph-cells (leucocytes) resorb the fat: they

enter the epithelium, seize the particles of fat by
amoeboid movements, then descend between the cyl-

inder-cells, through the sub-epithelial endothelium

and adenoid tissue, into the roots of the chylous

vessels. In Peyer's patches the cells are present in

crowds, and the resorption of fat seems par'icularly

active at those points. (The presence of lymph-cells

between the epithelial cells of the intestines has been

known for some time, but the significance of their

occurrence has not been heretofore understood. Sew-
all advanced the view that the immigrant cells remain

and become epithelial cells; but that appeared highly
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improbable. The manner in which fat is absorbeil

has been much discusseil of late years, but the ex-

planation given by Prof. Zawarykin appears to us

the first satisfactory one which has been offered.)—
{Pfliiyer's arch. pAj/.sio/., .\xxi. 231.) C. s. M. (192

ANTHBOPOLOOY,
Brain-weight of boys and girls.— In the final

result of the comparison of the two sexes in tlie hu-

man race, anatomical researches will form an impor-

tant factor. Many anatomists have recognized this

fact, and have instituted comparisons between the

sexes from various points of view. M. Gustave le

Bon reviews the work of >I. Manouvrier and that of

M. Bndin, both of whom aver that " sex has no influ-

ence on brain-weight. With them the influence of

sex is nothing more than the influence of height; and

If the females as a whole exceed the males in brain-

weight, it is simply because the weight of the body in

the females is much below that of the males." M.
le Bon puts the theory of his adversaries to the test

in a very ingenious manner by comparing the brains

of males and females having about the same weight.

By this investigation it is shown that in the great

majority of cases the male children surpass the

females of the same weight in their cranial circum-

ference. At the same age, height, and weight of

body, the female brain is notably smaller than that

of the male. — [Bull. soc. anthrop. Paris, v. 524-.0.31.)

J. w. p. [193

The Gcilibis.— The tribe of Galibis lives on the

bonlers of the Sinamari, and not far from Cayenne,

in French Guiana, and it consists of only a few
families. A group of fifteen of them were sent to

Paris in 1S82; and several gentlemen, among them
Mr. Manouvrier, have undertaken to study their

physique, customs, language, etc. The Galibis were

domiciled in their native fashion in the jardin d'ac-

cliiiiatiilion, and passed their time in their ordinary

pursuits. The skin is reddish brown, but differs

with individuals, owing partly to mixed blood: the

Inie color is also disguised by the use of paint. The
hair and eyes are jet black. The other physical

characters, as well as their language and occupations,

are given with the greatest minuteness. A single

observation will show the extreme caution with

which fine theories should be spun. M. Capitan

studied carefully the processes of making pottery

among the Galibis. Hamy took occasion to remark
upon this as upon the greater rudeness of ornament.a-

tion in other respects, and concluded that the Galibis

had much degenerated since they were first studied.

But Mortillet recalled the discussion to a sober view

by remarking that the specimens in our museums are

choice objects, selected by travellers for their great

beauty, while those made by the Galibis in the jar-

din were by rude workmen for daily use. They show
us the cabin of the poor, while the voyagers had
despoiled the homes of the rich. Theories of degen-

eration based upon Hainy's facts were therefore un-

substantial.— {J{uU. soc. anlhrop. Paris, v. 602.)

J. w. p. [194

African psycliology.— Max Uuchner, writing to

Aiisland, speaks rather encouragingly of tlie Bantu
negro character. "The negro in his native condi-

tion is not apparently of a lower grade of natural

intelligence than the European of the common class,

lie i>robably excels the European in a kind of selfish

cunning, while the restraints of moral scruples and
of the finer feelings operate loss strongly upon him.

Yet he is not destitute of a sort of moral instinct, a
kind of taboo conscience, that causes him to hesitate

to do wrong. For this reason the negro is never an
open tliief." Mr. Jefferson used to say that his

slaves were all honest, but they could beat the world

finding things. The negro, says Buchner, is above
every thing positivlst, practical, materialist, and is

inaccessible to intangible considerations. The ques-

tion ' Has the negro a religion?' cannot be answered
at once, either affirmatively or negatively. It must
first be made clear what is to be understood by reli-

gion. He has a confused mixture of vague wants
and superstitious impulses. A system of computing
time can hardly be predicated of such a people; but
they have a kind of superficial calendar of the months,

which they make to help regulate their agricultural

operations. The negro undoubteilly possesses all the

capacities for education and civilization to at least as

great an extent as our primitive ancestors. The
fact that the psychical and intellectual, as well as

the physical, differences between particular races of

men are really insignificant, is destined to be made
plainer, the more the subject is impartially studied;

and the efforts of certain men, learned in distinctions

of types, to set up fixed marks of sep.aralion between

them, will not succeed.— {Pop. so- monthly, July.)

J. w. p. [195

NOTES AND NEWS.

The unexampled recent increase in the mem-
bership of the American association for the advance-

ment of science, from a little over one thousand just

before the Boston meeting of 18S0, to nearly two
thousand now. implies a considerable increase in its

funds, and should imply direct participation by the

association in the endowment of research, which its

means have not hitherto permitted. No other way
is now open for the association to advance science

so securely.

We desire, therefore, to call the attention of the

executive board of the association to the direct advan-

tage which wouhl certainly result in following the

example of the British association by making an an-

nual grant to the Naples zoological station, whose
claims and advantages have already been so well

stated in our columns by Miss Nunn and Dr. Whit-
man. Tlie board would find no lack of applicants

for the table thus secured, the cost of which would
be four hundred dollars annually.

— Mr. George M. West of Escanaba, Mich., sends

us a photograph of a hoe-shaped implement which is

stated to have been m.aile of native copper by ham-
mering. The blade h.as a thin edge, and is said to be

nearly nine inches long, about three inches wide, .and

oiu-half inch tliick at the back where it joins the
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shank. The shank is an incli square at its union

with the blade, six inches long, anil lialf an inch

square at its distal end. This impleineiit was found

in Brown County, Wis., and is, we believe, unique

among the many copper objects found in North

America, of which Wisconsin has yielded so large a

proportion. While ^e have no reason to doubt the

statement that this implement is made of native cop-

per, we should rather have it placed in our hands for

careful examination before committing ourselves as

to its character and use. Should it prove to be all

that the photograph suggests, we should like to give

a description, with figures.

— In the first part of an article on 'Zoology at the

Fisheries exhibition,' Nature of July 20 gives un-

stinted praise to the collections, public and private,

exhibited by the United States, and admires the

beauty of the marine objects shown by the Naples

zoological station. Speaking of the collections shown
by the U. S. fish-commission, it says, "It is not an
exaggeration to say that this collection, both on ac-

count of the range and variety of its objects and the

instructive way in which they have been disposed and

treated by the American commissioner, Mr. Brown
Goode, has been the admiration of all visitors."

— According to Nature, the Berlin academy of

sciences lias granted the following amounts from its

Humboldt fund: 5,000 marks ($1,250) to Dr. Otto

Finch, for working at the collection he made during

his journey in Polynesia; 6,000 marks (§1,500) to Dr.

Ed. Arning (Breslau), for researches on the leprosy

epidemic in the Hawaiian Islands; the same amount
to Dr. Paul Giissfeldt, to enable him to continue and

extend his exploring tour in the Andes of Chili.

— The Society industrielle de Mulhouse lias awarded

its silver medal {medaille d'arnent hors concours) to

Mr. C. J. H. Woodbury of the Boston manufacturers'

mutual fire-insurance company for his book, 'Fire

protection of mills.'

— Dr. J. W. Mallet has resigned the professorship

of chemistry in the .University of Virginia.
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THE AMERICAN ASSOCIATION AT
MINNEAPOLIS.

TiiK number of people who take an interest

in scientific discovery is very great. We niaj*

assume tliat it far exceeds estimates based on

the support given to scientific periodicals and

societies. The question is not of thousands,

but of liundrcds of thousands. Of a report

of Professor Tyndall's lectures on light in

New York, there were sold over a half-million

copies. That was ten years ago : the popular

Interest in science has vastly increased in the

interval. This is shown bj" the gain of mem-
bership in the American association for the

advancement of science, being within the last

four years as great as in the previous thirt}--

one years.

Compared with what may be called the

scientific following, the number of workers in

science is small. Upon that following the

workers must depend for recruits, and, di-

rectly- or otherwise, for support. Science must

lean on her friends : they are numerous, but

few of them give help. There are large and

rich communities where the local developments

are on a par with the Pickwick club. The men
and means for good work are not wanting, but

the impulse is. ' Oh for the touch of a van-

ished hand,' like that of Louis Agassiz, to

warm the dormant interest into life !

For this purpose the American association

is an effective agency. It unites in one body

the workers and those who are not profession-

ally engaged in scientific pursuits. Its man-

agement should be and is favorable to the de-

sires of both classes. In the social features of

its meetings, all share alike, and perhaps with

equal zest. But the workers regard the meet-

ings chiefly as the occasions for hearing and

reading ' papers.' Teachers, who form a large

part of the membership, seek the most recent

things of knowledge to add to their capacities
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for instruction. A majorit}- of the attendants

at the meetings come simplvwith a wholesome

curiosity for the novelties of science.

The production and deliver}- of ' papers

'

at these meetings give rise to some queries.

Is there anj' natural reason for expecting

genius to burst into blossom in August rather

than in any other month ? If a man of science

is diligently pursuing some line of research,

may not the light that never was on sea or

land break upon him in any other of the fifty-

two weeks than the olie when he can present

it to the annual meeting? If he keeps back his

announcement of progress or discovery, or if

he brings it forward before he is fully pre-

pared, does he not harm the cause of science

and himself?

The ' i)apers ' are of necessity often tech-

nical and uninteresting to all except experts in

some special line. At one of the meetings a

certain mathematician stated the case blunth",

thus : " I shall read my paper by title only,

as there is nobody but myself here who can

understand it." The rapidity with which a

crowd of members thins out when the reading

of a technical paper fairly- begins, is at least

suggestive. Nor should the departing crowd

be denounced as simply unworthy of the

pearls spread before them. They will staj' if

the paper has only a fair trace of popular inter-

est. Doubtless man}- of those who leave the

association in their first year of membership

are disappointed. The}- had hoped for some-

thing not quite so 'dry.' Yet, if the reading

of i)apers were dropped, the association would

fail to gather the w-orkers of science at its

meetings.
,

Plans have at times been considered for

seciu'ing addresses from men who al-e known
as popular speakers, capable of attracting

large audiences, especially if aided b}- suitable

apparatus for the display of experiment. In

various ways such a course might add largely

to the resoui'ces and influence of the associa-
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tion. What is vastl}- more important, it would

rouse an enthusiasm for science at tbie locality

of the meeting, which, if rightlj* fostered,

would give permanent results.

The association has sought to meet some of

these wants and difiiculties by creating a lar-

ger number of sections, each of which has a

presiding officer, who is expected to deliver

a formal address. This is an advance, but

onlj' a half-way measure. The papers increase

in number every year ; and the several sections

must all work at once and arduously to finish

their reading in the allotted time. To manj' a

member, even to a specialist who may be en-

gaged in two distinct lines of research, comes

the disappointment of riiissiug the hearing of

valuable papers when two or three are delivered

simultaneously.

Many of these features must appear promi-

nently at the present meeting. The attend-

ance will consist in greater proportion than

usual of the popular element. The member-

ship is now so large that there is no risk of

the meeting being insignificant in size, as at

Dubuque in 1872. But, since Minneapolis is

the farthest point to the west yet tried, its

distance must withhold many familiar faces.

After this, we shall know better whether th'e

kind invitations of Han Francisco may be

accepted two or three j'ears hence. Next j'ear

the meeting should not be too far from the

British association at Montreal.

At least eight addresses will be given bj-

presidents of sections, — excellent in their

kind, but not quite a substitute for thoughts

that breathe and words that burn. If free and

wide discussion could be encouraged at these

meetings, the retiring president's address

would now give abundant occasion. Dr. Daw-

son hits hard where he thinks he sees a crevice

m the armor of the evolutionists or of the gla-

cialists, and many will chafe if there is no im-

mediate opportunity to return his thrusts. But,

while it ma}' fail of excitement, the meeting at

Minneapolis is verj' enjoj'able. The city and

vicinit}' are picturesque and delightful. The
hospitality of the west is as broad as its

X^rairies "W. C. W.

THE IGLOO OF THE INNUIT.—I.

The Esquimaux of the arctic regions of

North America call themselves ,' Innuits,' and
their winter-houses, built of ice and snow, ' ig-

loos.' This short explanation ma\' be needed to

make clear my somewhat obscure title.

These strange huts have been incidentally

described by many travellers in the accounts

of their arctic explorations. But beyond the

fact that the}' are rude domes of snow, in which
4,hese polar people live for the greater part of
the 3'ear, little is known of the manner of their

construction, their internal arrangement, or of
the conditions which have led to their exist-

ence.

The many inquiries I have been called upon
to answer in regard to these northern cabins,

and the misconceptions I have found even
among the better informed of m}' questioners,

have led me to believe that an account of the

igloo as I saw it during m}' life with the Innuits

would be of interest.

The origin of the igloo can onl}' be guessed
from the few facts we know of early man. I

will not discuss the ethnological problem which
would identif}' the Innuit of the present diiy

with the cave-men of Europe, but, assuming
that it is true, will sketch a possible history of
the ice-hut.

These cave-men are known to have existed

along the edges of the mer de glace, which,
during the ice period, overspread Europe, and
buried it as Greenland is probably buried at the

present day. AVhat caused this great flow of
frigidity to the south, or its retrogression to the

north, it is needless to consider ; suflice it to

suppose that our hyperboreans followed it in

all its migrations. The earliest evidences of
their history are those they left in the caves
of middle Europe when the glacier extended
nearly to the Alps and Pyrenees, beyond which,
with its outlying polar fauna of cave-men, cave-

bears, cave-hyenas, mammoths, and reindeer,

it never extended.
These caves were the work of nature. When

these people lived in their vicinitj', it is proba-
ble that they knew no other habitations, winter
or summer, and disputed their possession with
the many animals whose bones are found beside

the implements and bones of the cave-men
themselves.

As the mer de glace, with snail-like pace,

withdrew northward, it was followed b}' these

children of the cold (the cave-men), driven, as

some suppose, b}' the more powerful river-di'ift

men, or following that climate which was the

more conu;eDiaL
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The Cfivo-mon in tlioir retreat, ti<ihUy held

by otiier trilies or cliniutie teni[)er, wlien they

reached the ohler geologic furinatioiis wliieh no
longer gave them the welcome shelter of na-

ture's rude houses (the dreary caves), must
have looked for it from other means ; and
these were only stones and snow-banks. The
former may have been used for their more
permanent homes ; but the cold interiors of

stone huts in such a climate must soon have
driven them to the more comfortable and
easily built houses that can be excavated from
a snow-bank, and so greatly resemble their old

cave-homes.

During the first part of their retreat, the cave-

men, cave-men no longer, were in a hilly,

half-mountainous country. —- a character of sur-

face favorable to the formation of snow-drifts

large enough to allow of pit or excavation, in

which a family could comfortably reside. Hero,

then, was the first igloo, rudely cut into some
protecting bank of snow, its walls knowing no
other construction than that of nature. >Sucli

rough types of arctic architecture are still to

be found among the mountains, where wood is

unknown.
As the migrating sea of ice debouched upon

the shores of the Arctic Sea. and withdrew its

icy blanket from these more northern regions,

the ancient arctic man found himself, as he

reached those limits near llie 'W'iiite Sea and
the mouth of the Petchora. in a flatter country.

The snow-drifts no longer lay in such colossal

deptlis. They were direct functions of the

surface, and flattened with it. It was no longer

possil)le to construct a deep enough house by
simple excavation. The problem was proba-

bly met by digging as far as possible, and com-
pleting the structure with banks, witich in time

were made of blocks of snow ; for the snow
of the arctic winter is not of tiiat plastic nature

which will allow one to fashion it at will, as

schoolboys their forts and imitation-men, but

dense and compact from the extreme cold and
the packing wind. Such were the first typi-

cal and perfect igloos, a direct outgrowth of

the level barren lands of the arctic zone,—
features which j'et determine its geographical

limits.

Arctic man stopped on the shores of the sea,

for in the rude means at hand he could follow

the ice no farther. There was another migration

to the north, which was to alfect the character

of his dwelling : this was the migration of the

forests. As soon as wood I'eached his door,

either by direct migration of the forests or by

drifting down the great northward-trending

rivers, he would naturally use it iu the con-

struction of his permanent houses, as we see

to-day among the natives thus situated. The
igloo was probably driven from Eurojie. then

from Asia, and is now confined to certain local-

ities of North America.
From writing of the igloos of the Innuits,

the natural inference is, that the geographical

boundaries of the two would be the same. The
huiuits reach from Boring Straits (and even
southward .ilong the Alaskan coast and out-

lying islands) nearly to those of IJelle Isle,

following the sinuous coast of North America
at irregular intervals. The}' populate the

western shores of Greenland, and once occu-

pied its eastern side. Yet this vast stretch of

ocean-line must be shorn of the greater por-

tion of its length before we can narrow it down
to the part occupied by the igloo-building In-

nuits.

The data I have already given re:Jtricting the

igloo to the barren grounds devoiil of even

driftwood, and the fact that nearly all Esqui-

maux tribes are a seacoast-abiding people, will

assist us in a rough but fair approximation to

its Umits, — limits which can be readily made
clear by reference to a map of the arctic re-

gions of North America, The mouth of Mac-
kenzie is about the dividing-line of the timber

to the west and the barren country to the east.

For considerable distances on both sides of its

mouth, there is a good supply of driftwood.

Where this driftwood ceases on the east is the

western limit of the igloo, probably fift}" to

one hundred miles from the river. From this

point they are found all along the coast, on

the i)ortions of the I'arry Islands occupied

by Esquimaux, the shores of Hudson's Baj-

and Straits as far as Marble Island, of Cum-
berland Gulf, and many of the estuaries of

Haffin's B.ay. The limit on the south is, I be-

lieve, Hudson's Strait, and on the cast Baffin's

Bay.
The time during which igloos may be built

depends on the length of the winter. In sum-

mer the natives use a tent of seal or walrus

skin.

The pole of greatest cold is placed by Bent

to the north of the Parry Islands, nearly upon

the eightieth parallel, and in about 100° W.
longitude. I believe the thermometric obser-

vations made in the arctic regions, straggling

as the}' have beeu, go far towards' showing

that the magnetic and thermal poles are the

same. This would bring the lowest temper-

atures six hundred miles to the south of the

|)osilion assigned by Bent. Wherever it may
be, there would the igloo have the longest ex-

istence for the year.
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In the winter of 1878, being near Depot Is-

land In North Hudson's Baj-, we moved into

igloos on the 1st of No>ember. On King Wil-
liam's Land, next spring, we abandoned snow-
honses, and took to tents on the 17th of June,
having lived an igtoo-life for seven months and
seventeen days. That winter upon King Wil-
liam's Land we reared our first igloo on the

25th of September, being one month and five

days earlier than at Depot Island the previous
season. This would give a total of igloo-life

for the southern part of King William's Land
of eight months and twenty-two days, or nearly
three-fourths of the year. This is the nearest

to the pole of greatest cold (be it the magnetic
pole or according to Bent) that anj- white men
have lived d, la Innuit. Assuming these two
physical poles to be identical, and our posi-

tion having been so near them, — being really

onl}" about a hundred miles distant, —• we
must have experienced about the maximum
of annual igloo-life. Returning to North
Hudson's Bay in the spring of 1880, we, as

well as the majority of the Esquimaux liv-

ing around Depot Island, moved into tents

about the middle of May, giving igloo-life

for North Hudson's Bay something over half

the year, which is probablj' near the mini-
mum.

While, of course, climatic causes principallj'

determine the annual longevity of the snow-
house, they are not the only ones. As soon
as the spring thaws commence tumbling in

the igloos, or making their structure insecure,

the native would gladly avail himself of a tent

;

but this he cannot dp, unless there be a clear

spot somewhere near, on which it can be
pitched. It may be a number of days from
tlie time he woukl accept tent-life before the
hilltops or ridges commence peeping through
their winter covering. The inland ridges,

higher and more marked, covered with black
moss, which, once through the crust, makes sad
havoc with the snow, appear much sooner than
those facing the sea, which are flatter, enal)ling

the inland reindeer hunters to occupy their tents

earUer than the seal or walrus hunters of
the coast. Some igloo-builders will wait until

they can kill enougli seal to make a new tent
before using one. The Ooqueesik Salik
Esquimaux of the Dangerous Rapids of the
Great Fish River can be said to be practically

without tents, securing nothing, or almost
nothing, from which to make them. They hold
to the shelter of an igloo late in the spring,
and seek it as soon as one can be made in the
early winter.

{To be continued.')

ON THE DEVELOPMENT OF THE PIT-
UITARY BODY IN PETROMYZON, AND
THE SIGNIFICANCE OF THAT ORGAN
IN OTHER TYPES.

In the Quarterly journal of microncopical

science (xxi. 750) I published a brief prelimi-

nary account of the development of the pituitary

body in the lampre}', stating that it was formed
from a part of the nasal sac. This account
of a method of formation so entii'ely different

from any thing that was known among the -vei--

tebrates was received with incredulity by Bal-

four, who says (Comp. embryology-, ii. 358),
"I have not mj'self completely followed its

development in Petroniyzon, but I have ob-

served a slight diverticulum of the stomodaeura
which I believe gives origin to it. Fuller de-

tails are in anj* case required before we can
admit so great a divergence from the normal
development as is indicated by Scott's state-

ments." These fuller details have long been
nearly ready for publication, but I have been
prevented by circumstances from issuing them.
I hope shortl}' to continue my series of studies

on the embryology of Fetromyzon, but, in the

mean time, think it advisable to present this

preliminarj- account.

My friend, Dr. Dohrn of Naples, has lately

investigated this subject, and has come to the

conclusion that neither Balfour nor myself can
be correct, but that the pituitary bod}' arises

from an independent invagination of the epi-

blast between the nasal epithelium and the

mouth {Miltli. zool. stat. Neapel, iv. 1 heft).

On examining Dohrn's figures, however, I was
much pleased to find that his disagreement with

me is rather about terms than facts ; for these

drawings correspond almost exactly with those

that I have already published, and manj' more
as yet unpubUshed.

Fig. 1 Snsittiil section through liead of l.ttnproy embryo, m,
motitli; pi, pittiitiu-y invagination; In, infunilibulum; //y,
hypoblast of tluxiat; cA, notocbord ; /, upper lip.

The development of the pituitarj' body, as far

as I have been able to trace it, is as follows.

Shortlj' before hatching, the mouth is formed by
a deep iuvaginatipu of the epiblast (see fig. 1

,
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tiikcn from mv article in tlio Morphol. jnJirb.,

vii). The upper lip is soinowhat roimdod in

longitiuliiial section, and hoinuled anteiioilv by

a very slight depression, whicii is the hcjjinning

of tlie pituitary Ijody ; but, as tliis is also the

beginning of the invagination to form the nasal

sac' I have preferred not to separate them, as

Dohrn has done. In the next stage (fig. 2)

Fio. 2.— Sec-lion through head of an older embryo just before
hatcliing. U(/', olfuclury epithelium. Oilier lellvrs aa in lig. 1.

the nasal epithelium has become much thick-

ened, the pituitary involution deeper, and the

upper lip elongated so as to become triangular

in section. At tliis time the cranial flexure

has reached its maximum ; though it is ftir less

than in most other groiijjs, owing to the rela-

tively small size of the fore and mid brains.

The moutli is ventral in jiosition, corresponding

very closelv to the selachian mouth in position

and shape.

Shortly after this, the upper lii) begins that

remarkable series of transformations to wliich,

as I long ago pointed out, man}- of tlie most
striking peculiarities of the cyclostome organi-

zation are due. The posterior edge of tiie lip

elongates rapidly, becoming triangular in sec-

tion ; while the whole anterior part of the head
rotates forwards, tiius tending to correct the

cranial flexure, and bringing the mouth to point

somewhat forward as well

as downward. By this

process the edge of the

lip, which in fig. 2 is

directed backwards, now
comes to point down-
wards (fig. 3) ; at the

same time, the opening
of the nasal pit points

forwards instead of down-
wards. The involution

for the nasal passage and
pituitary body has now become a long tube of

cells, which transverse sections show us to be

[o. 3. — Section Ihroiitfh

head of a very ymni^
larva of the lamprey.
Ijutiern aa before.

1 Ry natial sac. I mean the blin

(Vo.m (be olfactory epithelium.
pneenKC, as dintinguished

perforated by a small lumen. The end of this

cellular tube reaches to the infnndibulum, with

which it lies in close contact. This portion

will give rise to the pituitary body. Up to this

time there has Ijoen no line of separation be-

tween the pituitary involution and the nasal

e|)ithelium ; but when the (jrocess of rotation

of the ui)per lip, and corroi-tion of the cranial

tlixnre, is coni|ileted, the edge of the lip

points directly forward, having i)assed through

an angle of ISO", and the opening of the nasal

sac is on the doi'sal instead of the ventral sur-

face of the head. At this time a fold appears

below the olfactoi-y epithelium, separating it

distinctly from the pituitary passage.

The pituitary body is formed from part of

the epithelium of this passage, and consists

ol' solid follicles, separated by connective tissue.

According to Dohrn (loc. cit. , p. 1 TS) , this body

is not constricted off from the passage or nasal

sac at any time during larval life. I have

not been able to satisfy myself, as yet, upon
this point; but I am not inclined to agree

with this view.

As to the morphological significance of the

pituitai-y body, many views have been pro-

pounded, some of them Ijearing upon the ques-

tion of the origin of the vertebrates. Some
writers have contended that the conario-hypo-

physial tract through the brain is the remnant

of the old mouth and gullet, which, in the ances-

tors of the vertebi-ates, passed through a ring of

nervous tissue, as in the annelids. Space will

not permit a discussion of this hypothesis : nor

is such discussion necessary, as Balfour (Elas-

mobranch fishes, p. 170) has stated the insu-

perable objections to the view. Dohrn, in the

pamphlet already quoted, adopts a view some-

what like one originally proi)ounded by GiJtte,

and adds a suggestion of his own. lie consid-

ers the entire blind nasal sac of the lampi-ey

to belong to the pituitary body, and that this

sac has arisen fi'om the coalescence of a pair

of gill-slits. This hypothesis is but the cairy-

ing-out of the theory- so ably advocated in the

very suggestive pamphlet ' Ueber den ursprung

(Icr wirbcllhiere.' But. until it can be shown
that the vertebrate mouth is a new formation,

the existence of pi-e-oral gill-clefts hardly mer-

its discussion. I reserve for a later paper the

ccnisideration of the origin of the vertebrate

mouth, — a question which is the lur4iing-point

of the solution of all these problems.

Balfom- has suggested an explanation of the

pituitary body. "It is," he says (p.
."Jo!*),

" dearly a rudiraentai-y organ in existing crani-

ate vertebrates ; and its development inilicates,

that when functional it was probably a .sense-
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organ opening into the mouth, or else a glan-

dular organ opening into the mouth." It seems

to me that the facts of its development in Pe-

tromjzon negative this hj-pothesis. It is there

seen to have no connection with the mouth
;

nor is this mode of development so entirely'

exceptional as it would at first seem. Of all

known embrj'os of craniate vertebrates, the

lamprej' has perhaps the smallest brain and
the least cranial flexure ; which state of things

allows space for a distinct invagination from
without to reach the infundibulum. In the

Amphibia this is seen to a less degree : the

invagination for the

pituitar}- bod}- is

formed before the

appearance of the

Fig. 4. — Section thro'

, heiul of embryo of
Bombinator (.tfter
Gtitte) . Letters as
before.

Fig. .5. — Section thron.ffh bead of
young tadpole of Bombiii:itor
(.nfter Gijtte). Letters ae be-
fore.

mouth, and just above it ; so that, when the

mouth appears, the two have an apparent con-

nection, being crowded together b}- the in-

creased cranial flexure. In other tj-pes— such
as the selachian, bird, mammal, etc.— the

brain acquires a very great size in early em-
br30uic stages, and the cranial flexure is con-

sequently very much increased. In these cases

almost the only possible wa}- for an epiblastic

invagination to reach the infundibulum is from
the epiblast of the mouth. If the reader will

compare the figures given above for the 1am-
prej- with those from Gotte (figs. 4 and 5) for

.the amphibian and that from Balfour for the

selachian (fig. 6), these progressive changes
will at once be clear. Ifem-
bryological evidence counts
for any thing, it would there-

fore seem extremeh' proba-

ble that the connection of

the pituitary- body with the

Fig. 6.— Section thro' mouth is Only a sccondary

PrUtinra8"'(,Se°r One, brought about by the
Balfour), fetters greatly increased cranial

*" "''^'
flexure in the higher types.

Assuming that the invagination originally took

place independently of the mouth, such a sec-

ondary connection would be almost a mechani-

cal necessity- of the great brain-growth.

Now, while I am not prepared to follow

Dohrn in maintaining that the entire blind

nasal sac below the olfactory capsule of Pe-
tromyzon really belongs to the pituitarj- body,

yet I quite agree with him that the connection

of the pituitary- body with the olf:\ctory organ
is a secondary one. I have, in a former paper,

stated the reasons for believing that the un-

paired condition of the olfactory organ in the

Cyclostomata is not primitive, but secondary,

caused by the coalescence of two originally dis-

tinct pits. Now, if thei-e were an indei)endent

invagination in the median line of the head,

the causes which brought about the union of the

two nasal sacs would also cause the latter to

coincide with the pituitary involution. This
is just what I conceive to have happened.

If the above reasoning be correct, the fact

would seem clear, that the pituitary body is the

remnant of some originally- independent organ,

which opened, not into the mouth, but on tiie

surface of the head. Almost certainly (his

organ belonged to the invertebrate ancestor

of the vertebrates. What its function was, is

a difficult problem. Dohrn's h3-pothesis that

it was formed bj- the coalescence of a pair of

gill-clifts is untenable, not onlj- for the reasons

already given, but on account of the invariable

epiblastic origin of this organ, while gill-clefts

always arise in the vertebrates as outgrowths
of the hypoblast. Perhnps we may modify Bal-

four's suggestion, and assume tentatively that it

was a sense organ or gland which, having lost

its function, has become I'udimentarj'. At all

events, it will be a step gained if we can estab-

lish the fact that the pituitary body is an oi'gan

originally independent both of the mouth and
of the olfactory apparatus. W. B. Scott.

Morphological laboratory, Princeton, N.J.,
July 5, 18S3'.

THE WEATHER IN JUNE, 1S8S.

The monthly weather review of the U. S.

signal-service contains in usual detail reports

from all portions of the country of the weather
conditions which characterized the month of
June. There were no unusual meteorological

features ; the month exhibiting the ' average
weather,' as far as this term can be realized.

The destructive floods in the lower Missouri
River, and in the Mississippi River between
St. Louis and Cairo, the unusual rainfall in

that section, and severe local storms in many
of the states, are the special events of note.

The mean distribution of barometric press-

ure is illustrated hy the accompanjing chart,

which also contains the mean isothermal lines,



Ar(;usT 17, 1SS3.] ^SCIENCE. 187



188 SCIENCE. [Vol,. 11., No. 28.

and arrows indicating- tlie prevailing wind-

directions. The pressure conditions are quite

normal, the regions of highest mean press-

ure being the South Atlantic and Gulf
states, and the North Pacitic coast. Eight

areas of low pressure have been traced

over the United States, with an average

velocity of 24.2 miles per hour. The dis-

continuance of telegraphic reports from
stations west of the Rock^' Mountains pre-

vented the charting of the earl}- portions

of some of the storm-tracks. The pas-

sage of the low areas was accompanied
b}' wide-extended and in many cases se-

vere local storms, though they were not

so numerous nor so violent as tlrose which
occurred in tlie month of Maj'.

The departures from the normal tem-

peratures were in no section large. On
the Atlantic coast and west of the Rock3'

Mountains the temperature was slightly

higher than the average, and over the in-

terior districts slightly lower. Frosts oc-

curred in mauj- states in the first days of

the month.
The following table contains the rainfall

statistics for the mouth ;
—

Average precipitation for June, 1883.

Comparison of

Atlantic Ocean in this month. All of these

are in the eastern portion, and none are traced

Kew England . . .

Middle Atliwuic states

South Atlantic slates .

Florida peninsula . .

East Gnlf
AVest Uulf
Tonncssee
Ohio valley ....
Lower lakes ....
Upper lakes ....
Extreme north-west .

Upper Mississippi valley
Missouri valley . . .

Korthern slope . . .

Middle slope ....
Southern slope . . .

Southern plateau . .

North Pacitic coast . .

Middle Pacitic coast .

South Pacilic coast . .

Average
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sbows the average of 85.1 %. Of the cantion-

aiy signals disjihivcd, 80.4 % were justified liy

winds exceeding twenty-live miles an hour at

or within one hundred miles of the station.

THE FALL OF A BALLOON.^
Ik the August (IS82) number of VAeronante,

accounts were given of the different ascents made
on the 14th of July of that year. Among tliose

ascents that of Cottin and Perron was of especial

Fig. 1. Fio. 2.

interest, not because of the length of the voyage, but

from its brevily, and on account of the fall which
en<led it. The balloon had barely started from Paiis

« when a rent was formed in the upper part, and the

balloon descended at Saint-Ouen. This occurrence

is not entirely unknown; but that which does not

Fio. 3.

happen often is, that an artist, Mr. .Tacqiie, ch.inced

to be at his window, and was able to make rapid

drawings of the balloon during its descent, and Mr.

L. Gillon viewed the accident from the Place Wag-
rant, and made three drawings.

Mr. Cottin, thinking that the aeronauts had not

attached sufficient importance to his ascent, has pub-

lished an account of it in a brochure, illustrating it

with the drawings of Jac<)Ue ami Gillon. He begins

his statement. " It was sixteen minutes past four.

The wind was blowing violently

from the south-east. The tem-

perature was 28° C. At starling,

the voyagers felt nervous, and
noticed some excitement in the

movements of those who were as-

sisting. Nevertheless, Ihey jtart-

ed, saluting the crowd, who re-

sponded as only a sympathetic

Pari>ian crowd knows bow.

They rose over the building Fio. 4.

which forms the corner of the

Place Wagr.am. Thirty kilograms of ballast w.is

thrown out; and, relieved of this weight, the bal-

< Taken, witb the illunlrutlona, fruni tAeronautt, Juni-, 1S83.

loon shot up. 'With one bound it was four hundred
metres; another, and it had reached a height of six

hundred metres. At this lime it was just twenty-four

minutes past four. The aeronauts felt that the bal-

loon seemed to stop. They were told afterwards that

they began to turn. Cottin felt a trembling of the

basket. Some seconds passed. Then the noise of

the flapping silk was heard."

The balloon was torn when at a height of seven

hundred and three metres, as shown by a pocket

barometer which Cottin had with him, and saved

in good condition. For the first hundred and
twenty metres of the fall the motion was regular.

Then a swinging motion began, and finally the fall

increased in speed. The oscillations increased enor-

mously, and tlie basket swung through the air with a
dizzying velocity. At times the balloon took up an
almost horizont.ll position in the direction of the

wind. This swinging continued till a point within a

hundred and twenty or a hundred and lliiriy me-
tres of the earth was reached. Fiotli this point

the fall was nearly vertical, as the silk had formed
it>elf into a parachute. During this period Mr.

Perron threw out the last of the ballast, the guide-

rope, and cut the conls of the anchor. Led by

Perron's example, Cottin threw over a bottle of cold

coffee, which, he remarks, 'might have injured or

even dlstiguied thein.'
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Suddenly, without any shock, the basket seemed
to drop from under their feet. A moment later they

were violently thrown down by the sudden stopping

of their fall. It was twenty-seven minutes past four.

The ascension had lasted eleven minutes, and two
minutes were occupied by the fall of seven hundred
and three metres.

They found themselves suspended about two me-
tres from the pavement in the courtyard of a house

in Saint-Ouen, the ropes and materia! of the balloon

havhig caught on the roof. The yard was not more
than four metres long by three wide. To complete
their good luck, there was a flight of steps which
gave them an easy means of reaching the ground.
Mr. Jacque was in his studio, and saw the balloon

in the air. Seeing that somethii\g unusual was hap-
pening, he seized a pencil, and hastily drew the suc-

cessive forms which are reproduced in figs. 1 to 4.

As to the drawings, he says, " I could only indicate

very imperfectly the ropes and basket, which I could

hardly see. It is necessary to remark, that the phases

represented ought to be supposed as following closely

one another, and constantly clianging. I suppose

that the time during which the fall was visible to me
was about one minute, and the distance fallen five

hundred metres. At the moment when I saw the bal-

loon taking the last form (fig. 4), it was descending

more rapidly, and disappeared behind

the left slope of JMoiitmartre. It did

not seem more than one kilometre

distant from me; but in this I was
mistaken."

Tlie sketches (fig. 6) of the fall as

seen by M. L. Gillon are not accom-
panied by any explanation.

The figures are of interest as show-
ing the form which a balloon takes

when forming itself into a parachute,

and give some indication of ihe resist-

ance oflerefl by the ai r. The parachute

was doubtless of an imperfect form,

and offered too great a resistance. It

had, moreover, the fault of not having

a central opening, on which account

the air could only escape laterally, and
gave rise to the fearful oscillations.

In an actual parachute the central hole, of large size,

allows easy escape to the air, and the oscillations are

slight. It can almost be said that the resistance of a

parachute increases with the size of tlie opening.

The balloon tore on its upper side on account of

the disproportion in the ropes. The lower part,

reversing, formed a closed parachute. It is not sin-

gular that the balloon should have taken such strange

shapes while falling.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

ADDRESS OF THE RETIRING PRESI-
DENT, DR. J. W. DAWSON, AT MIN-
NEAPOLIS, AUG. IS, 1883.

SO.ME UNSOLVED PROBLEMS IN GEOLOGY.
My predecessor in oflSce remarked, in the opening

of his address, that two courses are open to the retir-

ing president of this association in preparing the

annual presidential discourse, — lie may either take
up some topic relating to his own specialty, or he may
deal with various or general matters relating to sci-

ence and its progress. A geologist, however, is not
necessarily tied up to one or the other alternative.

His subject covers the whole history of the earth in

time. At the beginning it allies itself with astronomy
and pliysics and celestial chemistry. At the end it

runs into human history, and is mixed up with arche-
ology and anthropology. Throughout its whole course
it has to deal with questions of meteorology, geogra-
pTiy, and biology. In short, there is no department of

physical or biological science with which geology is not

allied, or at luast on which the geologist may not pre-

sume to trespass. When, therefore, I announce as

my subject on the present occasion some of the lui-

solved problems of this universal science, you need uot

be surprised if I should be somewhat discursive.

Perhaps I shall begin at the utmost limits of

my subject by remarking that in matters of nat-

ural and physical science we are met at the outset

with the scarcely solved question as to our own
place in the nature which we stiuly, and the bear-

ing of this on tlie difficulties we encounter. The
oiganisni of man is decidedly a part of nature. We
place ourselves, in this .aspect, in the sub-kingdom
vertebrata, and class mammalia, and recognize the

fact that man is the terminal link in a chain of

being, extending throughout geological time. But
the organism is not all of man; and, when we
regard man as a scientific animal, we raise a new
question. If the human mind is a part of nature,

then it is subject to natural law; and nature in-
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cliules mind as well as matter. On the other hand,

without being absDiiitc idealists, we may hold that

mind is more potent than matter, and nearer to

the real essence of things. Our science is in any
case necessarily dualistic, being the product of the

reaction of mind on nature, and must be largely

subjective and anthropomorphic. Hence, no doubt,

arise much of the controversy of science, and nmch
of the unsolved difficulty. We recognize this when
we divide science into that which is experimental,

or depends on apparatus, and that which is observa-

tional and classiticatory, — distinctions, these, which
relate not so much to the objects of science as to our

methods of pursuing thoni. This view also opens

up to us the thought ihat the domain of science is

practically boundles*: for who can set limits to the

action of mind on the universe, or of the universe

on mind? It follows that science must be limited

on all sides by unsolved mysteries: and it will not

serve any good purpose to meet these with clever

guesses. If we so treat the enigmas of the sphinx

nature, we shall surely be devoured. Nor, on the

other hand, must we collapse into absolute despair,

ami resign ourselves to the confession of inevitable

ignorance, tt becomes us, rather, boldly to confront

the uns'ilved questions of nature, and to wre.-tle with

their difficulties till we master such as we can, and
cheerfully leave those we cannot overcome to be

grappled with by our successors.

Fortunately, as a geologist, I do not need to invite

your attention to those transcendental questions

which relate to the ultimate constitution of matter,

the nature of the ethereal medium filling space, the

absolute difference or identity of chemical elements,

the cause of gravitation, the conservation and dissipa-

tion of energy, the nature of life, or the primary ori-

gin of bioplasmic matter. I may take the uuich more
humble role of an inciuirer into the unsolved or

partially solved problems which meet us in consider-

ing that short and imperfect record which geology

studies in the rocky layers of the earth's crust, and
which leads no farther back than to the lime when a

solid rind had already formed on the earth and was
already covered with an ocean. This record of geol-

ogy covers but a small part of the history of the earth

and of the system to which it belimgs, nor does it

enter at all into the more recondite problems in-

volved; still it forms, I believe, some necessary prep-

aration, at least, to the comprehension of these.

What do we know of the oldest and most primitive

rocks? At this moment the question may be an-

swered in many and discordant ways; yet the leading

elements of the answer may be given very simply.

The oldest rock formation known to geologists is the

lower Laurentian, the fundamental gneiss, the Lew-
isian formation of Scotland, the Ottawa gneiss of

Canada. This formation of enormous thickness

corresponds to what the older geologists called the

fundamental granite, — a name not to be scouted,

for gneiss is only a strati6ed granite. Perhaps the

main fact in relation to this old rock is that it is a

gneiss; that is, a rock at once bedded and crystal-

line, and having for its dominant ingredient the

mineral orthoclase, — a compound of silica, alumina,
and potash, — in which are embedded, as in a paste,

grains and crystals of quartz and hornblende. We
know very well, from its texture and composition, that

it cannot be a product of mere heat; and, being a bed-

ded rock, we infer that it was laid down layer by
layer, in the manner of aqueous deposits. On the
other hand, its chemical composition is quite differ-

ent from that of the muds, sands, and gravels usually
deposited from Wiiter. Their special characters are
caused by the fact that they have resulted from the
slow decay of rocks like these gneisses, under the
operation of carbonic acid and water, whereby the al-

kaline matter and the more soluble part of the silica

have been washed away, leaving a residue mainly sili-

ceous and aluminous. Such more modern rocks tell

of dry land subjected to atmospheric decay and rain-

w.ash. If they have any direct relation to the old
gneisses, they are their grandchildren, not their ptir-

ents. On the contrary, the oldest gneisses show no
pebbles, or sand, or limestone— nothing to indicate
that there was then any land undergoing atmospheric
waste, or shores with sand and gravel. For all that
we know to the contrary, these old gneisses may have
been deposited in a shoreless sea, holding in solution
or suspension merely what it could derive from a
submerged crust recently cooled from a state of fusion,

still thin, and exuding here and there through its

fissures heated w.aters and volcanic products.

It is scarcely necessary to say that I have no con-
fidence in the supposition of unlike composition of
the earth's mass on different sides, on which Dana
has partly based his theory of the origin of conti-

nents. The most probable conception seems to he
that of Lyell ; namely, a molten mass, uniform except
in so far as denser material might exist toward its

centre, and a crust at first approximately even and
homogeneous, and subsequently thrown into great
bendings upward and downward. This (jiiestion has
recently been ably iliscussed by Mr. C'ro^by in the
London Geolo'jicnl mwjazineA

In short, the fundamental gneiss of the lower Lau-
rentian m.ay have been the first rock ever formed;
and in any case it is a rock formed under conditions
which have not since recurred, except locally. It

constitutes the first a1id best example of these clienii-

co-physical, aque(uis or aqueo-igneous rocks, so ch.ar-

acteristlc of the earliest period of the earth's history.

Viewed in this way, the lower Laurentian gneiss is

probably the oldest kiiul of rock we shall ever know,
— the limit to our backward progress, beyond which
there remains nothing to the geologist, except physi-
cal hypotheses respecting a cooling, incandescent
globe. For the chemical conditions of these primi-
tive rocks, and what is known as to their probable
origin, I must refer you to my frietyl Dr. Sterry
Hunt, to whom we owe so much of what is known
of the older crystalline rocks,'- as well .-is of their lit-

erature and the questions which they raise. My
purpose here is to sketch the remarkable difference

which we meet as we ascend into the midtlle and
upper Laurentian.

' June, 18s3. ' Hunt, Ki<8ay» un clivniicul geology.
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In the next succeeding formation, the true lower

Laurentian of Logan, the Granville series of Canada,

we meet with a great and significant change. It is

true, we liave still a predominance of gneisses which
may have heen fornie<l in the same manner with those

below them; but we find these now associated with

great beds of limestone and dolomite, which must
have been formed by the separation of calcium and
magnesium carbonates from the sea-water, either by
chemical precipitation or by the agency of living

beings. We have also quartzite, quartzose gneisses,'

and even pebble beds, which inform us of sand-banks

and shores. Nay, more, we have beds containing

graphite which must be the residue of plants, and
iron ores which tell of the deoxidation of iron oxide

by organic matters. In short, here we have evidence

of new factors in world-building,— of land and ocean,

of atmospheric decay of roclcs, of deoxidizing pro-

cesses carried on by vegetable life on the laud and

in the waters, of limestone-building in the sea. To
afford material for such rocks, the old Ottawa gneiss

must have been lifted up into continents and moun-
tain masses. Under the slow but sure action of the

carbonic dioxide dissolved in rain-water, its felspar

had crumbled down in the course of ages. Its pot-

ash, soda, lime, magnesia, and part of its silica, had
been washed into tlie sea, there to enter into new
combinations, and to form new deposits. The crum-
bling residue of fine clay and sand had been also

washed down into the borders of the ocean, and bad
been there deposited in beds.i Thus the earth had
entered into a new phase, which continues onward
through the geological ages; and I place in your

hands one key for unlocking tlie mystery of the world

wlien I affirm that this great change took place, this

new era was inaugurated, in the midst of the Lau-
rentian period.

Was not this time a fit period for the first appear-

ance of life ? Should we not expect it to appear,

independently of the evidence we have of the fact ?

I do not propose to enter here into that evidence,

more especially in the' case of the one well character-

ized Laurentian fossil, Eozoon canadense. I have

already amply illustrated it elsewhere. I would
merely say here, that we should bear in mind that in

this later half of the lower Laurentian, or, if we so

choose to style it, middle Laurentian period, we have

the conditions required for life in the sea and on the

land; and, since in other periods we know that life

was always present when its conditions were present,

it is not unreasonable to look for the first traces of

life in this formation, in which we find for the first

time the completion of those physical arrangements
wliich make life, in such forms of it as exist on our

planet, possible.

This is also a proper place to say something of the

doctrine of what is termed ' metamorphism.' The
Laurentian rocks are undoubtedly greatly changed
from their original state, more especially in the mat-
ters of crystallization and the formation of dessemi-

1 Dr. Hunt lias now in preparation for the press an important
paper on tbis subject, read before tbe National academy of sci-

nated minerals by the action of heat and heated

water. Sandstones have tlius passed into quartzites,

clays into slates and schists, Jiniestones into marbles.

So far, metamorphism is not a doubtful question;

but, wlien theories of metamorphism go so far as to

suppose an actual change of one elemeutfor another,

they go beyond the bounds of chemical credibility;

yet such theories of metamorphism are often boldly

advanced, and made the basis of important conclu-

sions. Dr. Hunt has happily given the name ' meta-
somatosis' to this imaginary and impossible kind of

metamorphism, which may be regarded as an extreme
kind of evolution, akin to some of those forms of

that theory employed with reference to life, but more
easily detected and exposed. I would have it to be
understood, that, in speaking of tlie metamorphism
of the older crystalline rocks, it is not to this meta-
somatosis that I refer, and that I hold that rocks

which have been produced out of the materials de-

composed by atmospheric erosion can never, by any
process of metamorphism, be restored to the precise

condition of the Laurentian rocks. Thus there is

in the older formations a genealogy of rocks, which,
in the absence of fossils, may be used with some con-
fidence, but whicli does not apply to the more modern
deposits. Still, nothing in geology absolutely perishes

or is altogether discontinued; and it is probable, that,

down to the present day, the causes which produced
the old Laurentian gneiss may still operate in limited

localities. Then, however, they were general, not
exceptional. It is further to be observed, that the
term 'gneiss' is sometimes of wide and even loose

application. Beside the typical orthoclase and horn-
blendic gneiss of the Laurentian, there are mica-
ceous, quartzose, garnetiferous, and many other kinds
of gneiss; and even gr.eissose rocks, which hold lab-

radorite or anorthite instead of orthoclase, are some-
times, though not accurately, included in the term.

The Grenville series, or middle Laurentian, is suc-

ceeded by what Logan in Canada called the upper Lau-
rentian, and which other geologists have called the
Norite or Norian series. Here we still have our old

friends the gneisses, but somewhat peculiar in type;

and associated with thenr are great beds rich in lime-

felspar, —-the so-called labra<lorite and anorthite

rocks. Tlie precise origin of these is uncertain, but
tliis much seems clear; namely, that they originated

in circumstances in which tbe great limestones depos-

ited in the lower or middle Laurentian were begin-

ning to be employed in the manufacture, probably by
aqueo-igneous agencies, of lime-felspars. This proves

the Norian rocks to be much younger than the Lau-
rentian, and that, as Logan supposed, considerable

earth-movements had occurred between the two,

implying lapse of time.

Next we have the Huronian of Logan, — a series

much less crystalline and more fragmentary, and
affording more evidence of land elevation and atmos-
pheric and aqueous erosion, than any of the others.

It has great conglomerates, some of them made up of

rounded pebbles of Laurentian rocks, and others of

quartz pebbles, which must have been the remains
of rocks subjected to very perfect erosion. The pure
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quartz rocks tell the same tale, while limestones ami
slates speak also of chemical separation of the mate-
rials of oilier rocks. The Hiironian eviilenily tells of

movements in the previous Laurentian, and changes
in its texture so great, that the former may he

regarded as a comparatively modern rock, though
vastly older than any part of the paleozoic series.

Still later than the Huronian is the great mica-
ceous series called by Hunt the Mont Alhan or AVhite

Mountain group, and the Taconian or lower Tnconic
of Emmons, which recalls in some measure the con-

ditions of the Huronian. The precise relations of

these to the later formations, and to certain donbtful

deposits around Lake Superior, can scarcely be said

to be settled, though it would seem that they are all

older than the fossiliferous Cambrian rocks which
practically constitute the base of the paleozoic. I

have, I may say, satisfied myself, in regions which I

have studied, of the existence and order of these

rocks as successive formations, though I would not

dogmatize as to the precise relations of those last

mentioned, or as to the precise age of some disputed

formations which m.ay either be of the age of the

older eozoic formations, or may be peculiar kinds of

paleozoic rocks modified by metamorphism. Prob-
ably neither of the extreme views now agitated is

absolutely correct.

After what has been said, you will perhaps not be
astonished that a great geological battle rages over

the old crystalline rocks. By some geologists they

are almost entirely explained away, or referred to

igneous acticm or to the alteration of ordinary sedi-

ments. Under the treatment of another school, they

grow to great series of pre-Cambrian rocks, constitut-

ing vast systems of formations, distinguishable from
eacli other, not by fossils, but by differences of min-

eral character. I have already indicated the manner
in which I believe the dispute will ultimately be set-

tled, and the president of the geological section will

treat it more fully in his opening address.

After the solitary appearance of Eozoon in the

Laurentian, and of a few uncertain forms in the Hu-
ronian and Taconian, we find ourselves in the Cam-
brian, in the presence of a nearly complete invertebrate

fauna of protozoa, polyps, echinoderms, mollnsks,

and Crustacea; and this not confined to one locality

merely, but apparently extended simultaneously

throughout the ocean. This sudden incoming of

animal life, along with the subsequent introduction

of successive groups of invertebrates, and finally of

vertebrate animals, furnishes one of the greatest of

the unsolved problems of geology, which geologists

were wont to settle by the supposition of successive

creations. In an address delivered at the Detroit

meeting of the association in ISl'i, I endeavored to

set forth the facts as to this succession, and the gen-

eral principles involved in it, and to show the insuf-

ficiency of the theories of evolution suggested by

biologists to give any substantial aid to the geologist

in these questions. In looking again at the points

there set forth, I find they have not been invalidated

by subsequent discoveries, and that we are still nearly

in the same position with respect to these great ques-

tions that we were in at that time,— a singular proof
of the iinpotency of that deductive method of reason-

ing which has become fashionable among naturalists

of late. Yet the discussions of recent years have
thrown some additional light on these matters; and
none more so than the mild disclaimers with which
my friend Dr. Asa Gray and other moderate and sci-

entific evolutionists have met the extreme views of
such men as Homanes, Haeckel, Lubbock, and Grant
Allen. It may be useful to note some of these aa
shedding a little light on this dark corner of our
unsolved problems.

It has been urged on the side of rational evolution,
that this hypothesis does not profess to give an expla-
nation of the absolute origin of life on our planet,

or even of the original organiz.alion of a single cell or
of a simple mass of protoplasm, living or dead. All
experimental attempts to produce by synthesis the
complex albuminous substances, or to obtain the liv-

ing from the non-living, have so far been fruitless;

and, indeed, we cannot imagine any process by which
such changes could be effected. That they have been
effected we know; but the process employed by their

maker is still as mysterious to us as it probably was
to him who wrote the words, ' And God said let the
waters swann with swarmers.' How vast is the gap
in our knowledge and our practical power implied in

this admission, which must, however, be made by
every mind not absolutely blinded by a superstitious

belief in those forms of words which too often pass
current as philosophy!

Uut if we are content to start with a number of
organisms ready made, — a somewhat humllialing
start, however, — we still have to ask. How do these
vary so as to give new species? It is a singular illu-

sion in this matter, of men who profess to be believ-

ers in natural law, that variation may be boundless,
aindess, and fortuitous, and th.at it is by spontaneous
selection from varieties thus produced that develop-

ment arises. But surely the supposition of mere
chance and magic is unworthy of science. A'.arieties

must have causes, and their causes and their effects

must be regidated by some law or laws. Now, it is

easy to see that they cannot be caused by a mere in-

nate teiulency in the organism itself. Every organism
is so nicely equilibrated, that it has no such sponta-
neous tendency, except within the limits set by its

growth and the law of its periodical changes. There
may, however, be equilibrium more or less stable. I

believe all attempts hitherto made have failed to ac-

count for the fixity of certain, n.ay, of very many,
types throughout geological lime; but the mere con-
sideration that one may be in a more stable state of

equilibrium than another so far explains it. A rock-

ing stone has no more spontaneous teiulency to move
than an ordinary bowlder, but it may be made to

move with a touch. So it probably is with organ-
isms. But, if so, then the causes of variation are

external, .as in many cases we .actually know them to

be; and they must depend on instability or change
in surroundings, and this so arranged as not to he too

extreme in amount, and to operate in some determi-

nate direction. Observe how remarkable the unity
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of the adjustments involved in aucli a supposition.

How superior tbey must be to our rude and alwaj'S

more or less unsuccessful attempts to produce and

carry forward varieties and races in definite direc-

tions! This cannot be chance. If it exists, it must
depend on plans deeply laid in the nature of things,

else it would be most monstrous magic and causeless

miracle. Still more certain is this conclusion when
we consider the vast and orderly succession made
known to us by geology, and which must have been

regulated by iixed laws, only a few of which are as

yet known to us.

Beyond these genei-al considerations, we have others

of a more special character, based on paleontological

facts, which show how imperfect are our attempts, as

yet, to reach the true causes of the introduction of

genera and species.

One is the remarkable fixity of the leading types of

living beings in geological time. If instead of fram-

ing, like Haeckel, fanciful phylogenies, we take the

trouble, with Barrande and Gaudry, to trace the forms

of life throu^li the period of their existence, each

along its own line, we shall be greatly struck with

this, and especially with the continuous existence of

many low types of life through vicissitudes of physi-

cal conditions of the most stupendous character, and

over a lapse of time scarcely conceivable. What is

still more remarkable is, that this holds in groups

which, within certain limits, are perhaps the most

variable of all. In the present world no creatures

are individually more variable than the protozoa; as,

for example, the foraminifera and the sponges. Yet

these groups are fundamentally the same, from the

beginning of the palaeozoic until now; and modern

species seem scarcely at all to differ from specimens

procured from rocks at least half-way back to tlie

beginning of our geological record. If we suppose

that the ijresent sponges and foraminifera are the

descendants of those of the Silurian period, we can

affirm, that, in all that vast lapse of time, they have,

on the whole, made little greater change than that

wliicli may be observed in variable forms at present.

The same remark applies to other low animal forms.

In forms somewhat higher and less vai'iable, this is

equally noteworthy. The pattern of the venation of

tlie wings of cockroaches, and the structure and form
of land-snails, gally-worms, and decapod crustaceans,

were all settled in the carboniferous age in a way that

still remains. So were the foliage and the fructifica-

tion of club-mosses and ferns. If at any time mem-
bers of these groups branched off, so as to lay the

foundation of new species, this must have been a

very rare and exceptional occurrence, and one de-

manding even some suspension of the ordinary laws

of nature.

Certain recent utterances of eminent scientific raeiv

in England and France are most instructive with

reference to tlie difficulties which encompass this

subject. Huxley, at present the leader of English

evolutionists, in liis ' Rede lecture '
i delivered at

Cambridge, England, holds that there are only two
' possible alternative hypotheses' as to the origin of

^ Report ill Nitlure, Juue 21, corrected by tlie author.

species,— (1) that of 'construction,' or the mechan-
ical putting-together of the materials and parts of

each new species separately; and (2) that of 'evolu-

tion,' or that one form of life 'proceeded from an-

other' by the ' establishment of small successive

differences.' After comparing these modes, much
to the disadvantage of the first, he concludes with

the statement that " this was liis case for evolution,

which he rested wholly on arguments of the kind lie

had adduced;" these arguments being the thrend-

bare false analogy of ordinary reproduction and the

transformation of species, and the mere succession of

forms more or less similar in geological time, neither

of them having any bearing whatever on the origin

of any species or on the cause of the observed suc-

cession. With reference to the two alternatives, while

it is true that no certain evidence has yet been ob-

tained— either by experiment, observation, or sound
induction — as to the mode of origin of any species,

enough is known to show that there are numerous
possible methods, grouped usually under the heads

of absolute creation, mediate creation, critical evolu-

tion, and gradual evolution. It is also true that

almost the only thing we certaitily know in the mat-

ter, is that the differences characteristic of classes,

orders, genera, and species, must have arisen, not in

one or two, but in many ways. An instructive com-
mentary on the capacity of our age to deal with these

great questions is afforded by the fact that this little

piece of clever mental gymnastic should have been

practised in a university lecture and iu presence of

an educated audience. It is also deserving of notice,

that, though the lecturer takes the development of

tlie Nautili and their allies as his principal illustra-

tion, he evidently attaches no weiglit to the argument
in the opposite sense deduced by Barrande— the man
of all others most profoundly acquainted with these

animals— from the paleozoic cephalopods.

Another example is afforded by a lecture recently

delivered at the Royal institution in London by Pro-

fessor Flower.^ The subject is, ' 'I'he whales, patt

and present, and their probable origin.' The latter

point, as is well known, Gaudry had candidly given

up. "We have questioned," he' says, "these strange

and gigantic sovereigns of the tertiary oceans as to

their ancestors, — tliey leave us without reply."

Flower is bold enough to face this problem ; and he

does so in a fair and vigorous way, though limit-

ing himself to the supposition of slow and gradual

change. He gives up at once, as every anatomist

must, tlie idea of an origin from fishes or reptiles.

He thinks the ancestors of the whales must have
been quadrupedal mammals. He is obliged for good
reasons to reject the seals and the otters, and turns

to the ungulates, though here, also, the difficulties are

formidable. Finally he has recourse to an imaginary

ancestor, supposed to liave haunted marshes and riv-

ers of the mesozoic age, and to have been interme-

diate between a hippopotamus and a dolphin, and
omnivorous in diet. As this animal is altogether

unknown to geology or zoology, and not much less

difficult to account for than the whales themselves,

^ Reported iu 2t^ature.
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lie very properly aiUls, ' Please to recollect, however,
that this is a mere speciihilion.' He trusts, however,
tliat sucli speculations are 'not witliout their use;'

but this will depend upon whether or not they lead

men's minds from the path of legitimate science into

the quiclvsands of baseless conjecture.

Gaudry, in his recent work, ' Enchainements du
nioiide animal,' ' thouy;h a strong advocate of evolu-

tion, is obliged in his final riswne to say, " 11 ne
laisse point percer le mystere qui entoure le deve-
loppeinent primilif des grandes classes du nionde
animal. Nul homme ne sait coninieiit out etc formes
Ics premiers individus de foraminiferes, de polypes,

d'e'toiles de mer, de crinoides, etc. Les fossiles pri-

niaires ne nous out p.as encore fourni de preuves

positives du passage des animaux d'uue classe a ceux
d'une autre classe."

Professor Williamson of Manchester, in an address

delivered in February last before the Koyal institu-

tion of Great Britain, after showing that the conifers,

ferns, and lycopods of the paleozoic have no known
ancestry, uses the significant words, " The time has
not yet arrived for the appointment of a botanical

king-atarms and constructor of pedigrees."

Another caution which a paleontologist has occa-

sion to give with regard to theories of life has ref-

erence to the tendency of biologists to iufer that

animals and plants were introduced under embryonic
forms, and at first in few and imperfect species.

Facts do not substantiate this. The first appearance

of leading types of life is rarely embryonic. On the

contrary, they often appear in highly perfect and
specialized forms; often, however, of composite type,

and expressing characters afterwards so separated as

to belong to higher groups. The trilobites of the

Cambrian are some of them of few segments, and, so

far, embryonic; but the greater part are many-seg-

mented and very complex. The batracliians of the

carboniferous present many characters higher than

those of their modern successors, and now appropri-

ated to the true reptiles. The reptiles of the Per-

mian and trias usvirped some of the prerogatives of

the mammals. The ferns, lycopods, and equisetums

of the Devonian and carboniferous were, to say the

least, not inferior to their modern representatives.

The shell-bearing cephalopods of the paleozoic would
seem to have possessed structures now special to a

higher group, that of the cuttle-fishes. The bald and
cintemptuo\is negation of these facts by Ilaeckel

and other bii)logists does not tend to give geologists

much confidence in their dicta.

Again: we are now prepared to say that the strug-

gle for existence, however plausible as a theory,

when put before us in connection with the produc-

tiveness of atiimals, and the few survivors of their

multitudinous progeny, has not been the determin-

ing cause of the introduction of new species. The
periods of rapid introduction of new forms of marine

life were not periods of strugsle. but of expansion,

—

those periods in which the submergence of continents

afforded new and large space for their extension

and comfortable subsistence. In like manner it was
> l-uria, 1883.

continental emergence that afTorded the opportunity
for the inlroiluction of lan<l animals and jilants.

Further, in coiuie<>ti(m with this, it is now an estab-

lished conclusion, that the great aggressive faunas
and floras of the continents have originated in the

north, some of them within the arctic circle; and this

in periods of exceptional warmth, when the perpetual
summer sunshine of the arctic regions co-existed with
a warm temperature. The testimony of the rocks
thus is, that not struggle, but expansion, furnished
the requisite conditions for new forms of life, and
that the periods of struggle were characterized by
depauperation and extinction.

But we are sometimes told that organisms are

merely mechanical, and that the discussions respect-

ing their origin have no significance, any more than
if they related to rocks or crystals, because they re-

late merely to the organism considered as a machine,
and not to that which may be supposed to be more
important; namely, the great determining power of

mind and will. That this is a mere evasion, by
which we really gain nothing, will appear from a
characteristic extract of an article by an eminent
biologist, in the new edition of the Encyclopedia
Britannica, — a publication which, I am sorry to say,

instead of its proper role as a repertory of facts, has
become a strong partisan, stating extreme and un-
proved speculations as if they were conclusions of

science. The statement referred to is as follows:
" A mass of living protoplasm is simply a molecular
machine of gicat complexity, the total retults of the
working of which, or its vital phenomen i, depend
on the one hand on its construction, and, on the
other. On the energy supplied to it; and to speak of

vitality as any thing but the name for a series of

operations is as if one should talk of the horologity

of a clock." It would, I think, scarcely be possible

to put into the same number of words a greater

amount of unscienlilic assumption and unproved
statement than in this sentence. Is ' living proto-

plasm' different in any way from dead protoplasm,
and, if so, wh.at causes the difiference;' What is a
'machine' ;' Can we conceive of a self-produced or
uncaused machine, or one not intended to work out
some definite results? The results of the machine
in question are said to be 'vital phenomena;' cer-

tainly most wonderful results, aiul greater than those
of any machine man has yet been able to construct.

But why 'vital'? If there is no such thing as life,

surely they are merely physical results. Can me-
chanical causes produce other than physical effects?

To Aristotle, life was ' the cause of form in organ-
isms.' Is not this quite as likely to be true as the

converse proposiiicm ? If the vital phenomena de-

]ieiid on the 'construction' of the machine, and the
' energy supplied to it,' whence this construction, and
whence this energy? The illustration of the clock

does not help us to answer this question. The con-
struction of the clock depends on its maker, and its

enercy is derived from the hand that winds it up.

If we can think of a clock which no one ha.s m.ade

and which no one winds, — a clock constructed by
chance, set in harmony with the universe by chance,
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wound up periodically by cliance,— we sliall then

have an idea parallel to that of an organism living,

yet without any vital energy or creative law; but in

such a case we should certainly have to assume some
antecedent cause, whether we call it 'horologity' or

by some other name. Perhaps the term ' evolution

'

would serve as 'well as any other, were it not that

common sense teaches that nothing can be sponta-

neously evolved out of that in which it did not

previously exist.

There is one other unsolved problem, in the study

of life by the geologist, to which it is still necessary

to advert. This is the inability of paleontology to

fill up the gaps in the chain of being. In this re-

spect, we are constantly taunted with the imperfec-

tion of the record; but facts show that this is much
more complete than is generally supposed. Over

long periods of time and many lines of being, we
have a nearly continuous chain; and, if this does not

show the tendency desired, the fault is as likely to be

in the theory as in the record. On the other hand,

the abrupt f>nd simultaneous appearance of new types

in many specific and generic forms, and over wide

and separate areas at one and the same time, is too

often repeated to be accidental. Hence paleontolo-

gists, in endeavoring to establish evolution, have been

obliged to assume periods of exceptional activity in

the introduction of species, alternating with others

of stagnation,— a doctrine differing very little from

that of special creation as held by the older geologists.

The attempt has lately been made to account for

these breaks by the assumption that the geological

record relates only to periods of submergence, and

gives no information as to those of elevation. This

is manifestly untrue. In so far as marine life is

concerned, the periods of submergence are those in

which new forms abound for very obvious reasons

already hinted. But the periods of new forms of

land and fresh-water life are those of elevation, and

these have their own records and monuments, often

very rich and ample.; as, for example, the swamps of

the carboniferous, the transition from the cretaceous

subsidence to the Laramie elevation, the tertiary

lake-basins of the west, the terraces and raised

beaches of the pleistocene. Had I time to refer in

detail to the breaks in the continuity of life, which

cannot be explained by the imperfection of the rec-

ord, I could show at least that nature, in this case,

does advance per saltum, — by leaps, rather than by

a slow continuous process. Many able reasoners, as

LeConte in this country, and Mivart and Collard in

England, hold this view.

Here, as elsewhere, a vast amount of steady con-

scientious work is required to enable us to solve the

problems of the history of life. But, if so, the more
the hope for the patient student and investigator. I

know nothing more chilling to research, or unfavor-

able to progress, than the promulgation of a dogmatic

decision that there is nothing to be learned but a

merely fortuitous and uncaused succession, amenable

to no law, and only to be covered, in order to hide its

shapeless and uncertain proportions, by the mantle

of bold and gratuitous hypothesis.

So soon as we find evidence of continents and

oceans, we raise the question, " Have these continents

existed from the first in their present position and

form, or have the land and water changed places in

the course of geological time?" In reality both state-

ments are true in a certain limited sense. On the

one hand, any geological map whatever suffices to

show that the general outline of the existing land

began to be formed in the first and oldest crumplings

of the crust. On the other hand, the greater part of

the surface of the land consists of marine sediments

which must have been derived from land that has

perished in the process, while all the continental

surfaces, except, pejhaps, some high peaks and ridges,

have been many times submerged. Both of these

apparently contradictory statements are true; and,

without assuming both, it is impossible to explain the

existing contours and reliefs of the surface.

In the case of Xorth America, the form of the old

nucleus of Laurentlan rock in the north already

marks out that of the finished continent, and the

successive later formations have been laid upon the

edges of this, like the successive loads of earth

dumped over an embankment. But in order to give

the great thickness of the paleozoic sediments, the

land must have been again and again submerged, and

for long periods of time. Thus, in one sense, the

continents have been fixed; in another, they have

been constantly fluctuating. Hall and Dana have

well illustrated these points in so far as eastern North

America is concerned. Professor Hull of the Geolo-

gical survey of Ireland has recently had the boldness

to reduce the fluctuations of land and water, as evi-

denced in the British Islands, to the form of a series

of maps Intended to show the physical geography

of each successive period. The attempt is probably

premature, and has been met with much adverse

criticism; but there can be no doubt that it has an
element of truth. When we attempt to calculate

what could have been supplied from the old eozolc

nucleus by decay and aqueous erosion, and when
we take into account the greater local thickness of

sediments towards the present sea-basins, we can

scarcely avoid the conclusion that extensive areas

once occupied by high land are now under the sea.

But to ascertain the precise areas and position of these

perished lands may now be impossible.

In point of fact, we are obliged to believe in the

contemporaneous existence in all geological periods,

except perhaps the very oldest, of three sorts of areas

on the surface of the earth: 1. Oceanic areas of deep

sea, which must always have occupied the bed of the

present ocean, or parts of it; 2. Continental plateaus,

sometimes existing as low flats or as higher table-

lands, and sometimes submerged ; 3. Areas of plica-

tion or folding, more especially along the borders of

the oceans, forming elevated lands rarely submerged,

and constantly affording the material of sedimentary

accumulations.

Every geologist knows the contention which has
been occasioned by the attempts to correlate the

earlier paleozoic deposits of the Atlantic margin of

North America with those forming at the same time
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on the interior plateau, anil with those of intervening
lines of plication ami igneous disturbance. Stratig-

raphy, lithology, anil fossils arc all more or less at

faillt in dealing with these iiuestions; and, while the
general nature of the problem is understood by many
geologists, its solution in particular cases is still a
source of apparently endless debate.

The causes and mode of operation of the great
movements of the earth's crust which have produced
mountain'', plains, and tablelands, are still Involved

in some mystery. One patent cause is the unequal
settling of the crust toward the centre; but it is not

so generally understood as it' should be, that the

greater settlement of the ocean-bed has necessitated

its pressure against the sides of the continents in the

same manner that a huge ice-floe crushes a ship or a
pier. The geological map of North America shows
this at a glance, and impresses us with the fact that

large portions of the earth's crust have not only been

folded, but bodily pushed back for great distances. On
looking at the e.Ktrcme north, we see that the great

Laureiilian mass of central Newfoundlanil has acted

as a protecting pier to the space immediately west

of it, and has caused the Gulf of St. Lawrence to

remain an undisturbed area since paleozoic times.

Immediately to the south of this, Nova Scotia and
New Brunswick are folded back. Still farther south,

as (iiiyot has shown, the old sediments have been

crushed in sharp folds against the Adirondack mass,

which has sheltered the tableland of the Catskills and

of the Great Lakes. South of this again, the rocks

of Pennsylvania aiul Maryland have been driven back

in a great curve to the west. Nothing, I think, can

more forcibly show the enormous pressure to which

the edges of the continents have been exposed, and
at the same time the great sinking of the ocean-beds.

Comple-K and difficult to calculate though these move-

ments of plication are, they are more intelligible

than the apparently regular pulsations of the flat con-

tinental areas, whereby they have alternately been

below and above the waters, and which must have

depended on somewhat regularly recurring causes,

connected either with the secul.ir cooling of the earth,

or with the gradual retardation of its rotation, or

with both. Throughout these changes, e.ich succes-

sive elevation exposed the rocks for long ages to the

decomposing influence of the atmosphere. Each
submergence swept away, and deposited as sediment,

the material accumulated by decay. Every change

of elevation was accompanied with changes of

climate and with modifications of the habitats of

animals and pliints. Were it possible to restore ac-

curately the physical geograpliy of the earth in all

these respects, for each geological period, the data

for the solution of many difficult questions would be

furnished.

It is an unfortunate circumstance, that conclusions

in geology arrived at by the most careful obser-

vation and induction do not remain undisturbed, but

require constant vigilance to prevent them from being

overthrown. Somotimes, of course, this arises from

new discoveries throwing new light on old facts; but

when this occurs it rarely works the complete sub-

version of previously received views. The more
usual case is, that some over-zealous specialist sud-
denly discovers what seems to him to overturn all

previous beliefs, and rushes into print with a new
and plausible theory, which at once carries with him
a host of half-informed people, but the insufficiency

of which is .speedily made manifest.

Had I written this address a few years ago, I might
liave referred to the mode of formation of coal as
one of the things most surely settled and understood.
The labors of many eminent geologists, raicroscopists,

and chemists in the old and the new worlds had shown
that coal nearly always rests upon old soil surfaces

penetrated with roots, and that coal-beds have in

their roofs erect trees, the remains of the last forests

tlMit grew upon them. Logan and I have illustrated

this in the case of the series of more than sixty suc-

cessive coal-beds exposed at the South Jogglns, and
have shown unequivocal evidence of land-surfaces at

the time of the deposition of the coal. Microscopical
examination has proved that these coals are composed
of the materials of the same trees whose roots are
found in the underclays, and their stems and leaves

in the roof-shales; that much of the material of the
coal has been subjected to sub-aerial decay at the time
of its accumulation; .and that in this, ordinary coal,

dilTers from bituminous shale, earthy bitumen, and
some kinds of cannel, which have been formed under
water; that the matter remaining as coal consists

almost entirely of epidermal tissues, which, being
suberose in character, are highly carbonaceous, very
durable, and impermeable by water,' and are hence
the best fitted for tlnv production of pure coal; and
finally that the vegetation and the climatal and geo-
graphical features of the coal period were eminently
fitted to produce in the vast swamps of that period
precisely the effects observed. All these points and
many others have been thoroughly worked out for
both European and American coal-lields, and seemed
to leave no doubt on the subject. But several years
ago certain microscopists observed on slices of coal

layers filled with spore-cases, — a not unusual circum-
stance, since these were shed in vast abundance by
the trees of the coal-forests, and because they contain
suberose matter of the same character with epidermal
tissues generally. Immediately we were informed
that all coal consists of .'pores; and, this being at

once accepted by the unthinking, the results of the
labors of many years are thrown aside in favor of this

crude and partial theory. A little later, a German
microscopist has thought proper to describe coal as

made up of minute algae, and tries to reconcile this

view with the appearances, devisingat the same time
a new and formidable nomenclature of generic and
specific names, which would seem largely to represent

mere fragments of tissues. Still later, some local

facts in a French coalfield have induced an eminent
botanist of that country to revive the drift theory
of coal, in opposition to that of growth in situ. A year
or two ago, when ray friend Professor Williamson
of Manchester informed me that he was preparing
a large scries of slices of coal with the view of revis-

1 Acailiiiii gt'ulugy, ttiJril L-Uiliuu, ttuppli-muut, ji. 6S.
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ins t'>e whole subject, I was inclined to ?ay, that after

what had been done by Lyell, Goeppert, I.ogan,

Hunt, Newberry, and myself, this was scarcely neces-

sary; but, in view of what I have just stated, it may
be that all he can do will be required to rescue from
total ruin the results of oiir labors.

An illustration of a diil'erent character is afforded

by tlie conti'oversy now raging with i-espect to tlie

so-called fucoids of the aTicient roclvs. At one time

the group of fucoids, or algae, constituted a general

place of refuge for all sorts of unintelligible forms

and markings; graptolites, worm-trails, crustacean

tracks, shrinkage-cracks, and, above all, rill-mark-

ings, forming a heterogeneous group of fucoidal re-

mains distinguislied by generic and specitic names.

To these were also added .some true land-plauts bacTly

preserved, or exliibiting structures not well understood

by botanists. Such a group was sure to be eventually

dismembered. The writer has himself done some-

thing toward this,' but Professor Natliorst has done
still more;^ and now some intelligible explanation

can be given of many of these forms. Quite recently,

however, the Count de Saport.-i, in an elaborate illus-

trated memoir,^ has come to the defence of the

fucoids, more especially against the destructive ex-

periments of Nathorst, and would carry back into

the vegetable kingdom many things whicli would
seem to be mere trails of animals. While writing

tills address, 1 liave received from Professor Crie of

Kennes a paper in which he not only supports the

algal nature of Rusichnites, Arthridhnites, and many
other supposed fucoids, but claims for the vegetable

kingdom even Keceptaculites and Archaeocyathus.

It is not to be denied that some of the facts which
he cites, respecting the structure of the Siphoniae

and of certain modern incrusting algae, are very

suggestive, though I cannot agree with his conclu-

sions. My own experience has convinced me, that,

while non-botanical geologists are prone to mistake

all kinds of markings for plants, even good botanists,

wlien not familiar with the chemical and mechanical

conditions of fossilization, and with the present

phenomena of tidal shores, are quite as easily misled,

though they are very prone, on the other hand, to

regard laud-plants of some complexity, when badly

preserved, as mere algae. In these circumstances it

is very difficult to secure any consensus, and tlie

truth is only to be found by careful observation of

competent men. One trouble is, that these usually

obscure markings have been despised by tlie greater

numljer of paleontologists, and probably would not

now be so much in controversy were it not for the

use made of thetu in illustrating supposed phylogenies

of plants.

It would be wrong to close this address witliout

some reference to that which is the veritable pons
asinorum of tlie science, the great and much debated
glacial period. I trust that you will not suppose, that,

in the end of an hour's address, I am about to discuss

1 Footprints nnd impressions on carboniferous rocks, Amer.
ourn. .?c., 1873.

2 Koyal Swedish academy, Stockliolm, ISSl.

3 Apropos des algues fosailes, Paris, 1SS3.

this vexed question. Time would fail me even to

name the hosts of recent authors who have contended

in this arena. I can hope only to point out a few
landmarks whicli may aid the geological adventurer

in traversing tlie slippery and treacherous surface of

tlie hypothetical ice-sheet of pleistocene times, and
ill avoiding tlie yawning crevasses by which it is

traversed.

No conclusions of geology seem more certain than

tliat great changes of climate have occurred in the

course of geological time; and the evidence of tliis

in that comparatively modern period whicli imme-
diately preceded the human age is so striking that it

has come to be Icnown as pre-eminently tlie ice age,

wliile, in the preceding tertiary periods, temperate

conditions seem to have prevailed even to the pole.

Of the many theories as to these changes which have

been proposed, two seem at present to divide the suf-

frages of geologists, either alone, or combined with

each other. These are, (1) tlie theory of the preces-

sion of the equinoxes in connection with the varying

eccentricity of the earth's orbit, advocated more
especially by Croll; and (2) the different distribution

of land and water as affecting the reception and
radiation of heat and the ocean-currents, — a tlieory

ably propounded by Lyell, and subsequently exten-

sively adopted, either alone or with the previous one.

One of these views may be called the astronomical;

the other, the geographical. I confess that I am in-

clined to accept the second or Lyellian theory for

such reasons as the following: 1. Great elevations

and depressions of land have occurred in and since

the pleistocene, while the alleged astronomical,

changes are not certain, more especially in regard to

their probable effect on the earth; 2. When the rival

theories are tested by the present phenomena of the

southern polar region and the North Atlantic, there

seem to be geographical causes adequate to account
for all except extreme and unproved glacial con-

ditions; 3, The astronomical cause would suppose
regularly recurring glacial periods of wliicli there'is

no evidence, and it would give to the latest glacial

age an antiquity wliich seems at variance with all

other facts; 4. In those more northern regions where
glacial phenomena are most pronounced, the theory

of floating sheets of ice, with local glaciers descend-

ing to the sea, seems to meet all the conditions of

the case; and these would be obtained, in the North
Atlantic at least, by very moderate changes of level,

causing, for example, the equatorial current to flow

into the Pacific, instead of running northward as a
gulf stream; 5. The geographical theory allows the

supposition not merely of vicissitudes of climate

quickly following each other in unison with the

movements of the surface, b^it allows also of that

near local approximation of regions wholly covered
with ice and snow, and others comparatively tem-
perate, which we see at present in the north.

If, however, we are to adopt the geographical theo-

ry, we must avoid extreme views; and this leads to

the inquiry as to the evidence to be found for any
such universal and extreme glaciation as is demanded
by some geologists.
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The only large continental area in tlie northern

lieniispliere supposed to be entirely ice- and snow-clad

is Greenland; and this, so far as it goes, is certainly a
local case, for the ice and snow of Greenland extend
to the south as far as 00° N. latitude, while both in

Norway and in the interior of North America the

climate in that latitude permits the growth of cereals.

Further, Grinnel Land, which is separated from
North Greenland only by a narrow sound, has a com-
paratively mild climate, and, as Nares has shown, is

covered with verdure in summer. Still further, Nor-

denskiold, one of the most experienced arctic explor-

ers, holds that it is probable that the interior of

Greenland is itself verdant in summer, and is at this

moment preparing to attempt to reach this interior

oasis. Nor is it difficult, with the aid of the facts cited

by WoeickofI and Whitney,' to perceive the cause of

the exceptional condition of Greenland. To give ice

and snow in large quantities, two conditions are re-

quired,— first, atmospheric humidity; and, seccmdiy,

cold precipitating regions. Both of the.se conditions

meet in Greenland. Its high coast-rangi'S receive

and condense the humidity from the sea on both

sides of it and to the south. Hence the vjvst accu-

mulation of its coiist snow-fields, and the intense

di-icliargc of the glaciers emptying out of its valleys.

AVhen extreme glaciaTists point to Greenland, and
ask us to believe that in the glacial age the whole
continent of North America as far south as the lati-

tude of 40° was covered with a continental glacier.

In some places several thousands of feet thick, we
may well .ask, first, what evidence tlieie is that Green-
land, or even the antarctic continent, at present shows
such a condition ; and, secondly, whether there exists

a possibility that the Interior of a great continent

could ever receive so large anara<mnt of precipiiatiiui

•as that required. So far as present knowledge exists,

it is certain that the meteorologist and the physicist

must answer both questions in the negative. In
short, iier|)etual snow and glaciers must be local, and
cannot be continental, because of the vast amount
of evaporation and condensation required. These
can only be possible where comparatively w.arm
se.is supply moisture to cold and elevated land; ami
this supply cannot, in the nature of things, penetrate

far iidaud. The actual condition of interior Asia
and interior America in the higher northern latitudes

affords positive proof of this. In a state of partial

submergence of our northern continents, we can

readily itnagine glaclation by the combined action of

local glaciers and great ice-floes: but, in whatever

way the phenomena of the bowlder clay and of the

so-called terminal moraines are to be .accounted fur,

the theory of a continuous continental glacier must
he given up.

I cannot better indicate the general bearing of facts,

as they present themselves to my mind in connection

with this subject, than by referring to a paper by Dr.

6. M. Dawson on the distribution of drift over the

great Canadian plains east of the Kocky Mountains.'-

> Memoir on iflaciers, Ocol. soc. Berlin, 1*81. Climatic

cliiinet'S, Iloi-inn, 18S3.

' Science, July 1, 1883.

I am the more inclined to refer to this, because of iu

recency, and because I have .so often repeated similar

ronclusions ,as to eastern Canada and the region of

the Great Lakes.

The great interior plain of western Canada, be-

tween the Laiu'eiitian axis on the e.ast and the IfocUy

Moiuitains ou the west, is seven hundred miles in

hre.idlh, and is covered with glacial drift, presenting

one of the greatest examples of this deposit in the

world. Proceeding eastward from the base of the

liiicky Mountains, the surface, at first more than

four thousand feet above the sea-level, descends by

successive steps to twenty-five hundred feet, and is

based on cretaceous and Laramie rocks, covered by

bowlder clay and sand, in some places from one hun-

dred to two hundred feet in depth, and filling up pre-

existing hollows, though itself sometimes piled into

ridges. Near the Kocky Mountains the bottom of

the drift consists of gravel not glaciated. This ex-

tends to about one hundred miles east of the moun-
tains, and must have been swept by water out of

their valleys. The bowlder clay resting on this de-

posit is largely made up of local debris, in so far as

its paste is concerned. It contains many glaciated

bowlders and stones from the Laurentian region to

the east, and also smaller pebbles from the Kocky
Jlountains; so that at the time of its formation there

must have been driftage of large stones for seven

hundred miles or more frpm the east, and of smaller

stones from a less distance on the west. Tlie former

kind of material extends to the base of the mountains,

anil to a height of more than four thousand feet.

One bowlder is mentioned as being forty-two by for-

ty by twenty feet in dimensions. The highest Lau-

rentian bowlders seen were at an elevation of forty-six

huiuired and sixty feet, on the base of the Rocky

Mountains. The bowlder clay, when thick, can be

seen to be rudely stratified, and at one place includes

beds of laminated clay with compressed peat, similar

to the'forest beds describeil by Worthen and Andrews

iu Illinois, and the so-called intcrglacial beds described

by Ulnde on Lake Otitario. The leaf-beds on the Ot-

tawa Kiver, and the drift-trunks found in the bowlder

clay of Manitoba, belong to the same category, and

indicate that throughout the glacial period there were

many forest oases far to the north. In the valleys of

the Kocky Mountains opening on these plains there

are evidences of large local gl.aciers now extinct, and

similar evidences exist on the Laurentian highlands

on the east.

Perhaps the most remarkable feature of the region

is that immense series of ridges of drift piled against

an escarpment of Laramie and cretaceous rocks, at

an elevation of about twenty-five hundred feet, and

known as the ' Missouri coteau.' It is in some places

thirty miles broad and a hundred and eighty feet iu

height above the plain at its foot, .and extends north

and south for a great distance; being, in fact, the

northern extension of those great ridges of drift

which have been traced .south of the Great Lakes,

and through Pennsylvania and New Jersey, and which

figiue ou the geological maps as the edge of the con-

tinental ghicier,— an explanation obviously inappli-
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cable in tliose western regions where they attain

their greatest development. It is plain that in the

north it marks the western limit of the deep water of

a glacial sea, which at some periods extended much
fartljer west, perhaps with a greater proportionate de-

pression in going westward, and on which heavy ice

from the Lauren tian districts on the east was wafted

south-westward by the arctic currents, while lighter

ice from the Eocky Mountains was being borne east-

ward from these mountains by the prevailing wester-

ly winds. We thus have in the west, on a very wide

scale, the same phenomena of varying submergence,

cold currents, great ice-floes, and local glaciers pro-

ducing icebergs, to which I have attributed the

bowlder clay and upper bowlder drift of eastern

Canada.
A few siihsidiary points I may be pardoned for

mentioning hei'e. The rival theories of the glacial

period are often characterized as those of landglacia-

tion and sea-borne icebergs. But it must be remem-
bered, that those who reject the idea of a continental

glacier hold to the existence of local glaciers on the

high l.-xnds more or less extensive during different

portions of the great pleistocene submergence.

They also believe in the extension of these glaciers

seawards and partly water-borne, in the manner so

well explained by Mattieu Williams; in tlK existence

of those vast floes and fields of current- and tide-borne

ice whose powers of transport and erosion we now
know to be so great; and in a great submergence
and re-elevation of the land, bringing all parts of it

and all elevations up to five thousand feet succes-

sively under the influence of these various agencies,

along with those of the ocean-currents. They also

hold, that, at the beginning of the glacial submer-

gence, the land was deeply covered by decomposed
rock, similar to that which still exists on the hills of

the southern states, and which, as Dr. Hunt has

shown, would afford not only earthy debris, but large

quantities of bowlders ready for transportation by
ice.

I would also remark, that there has been the great-

est possible exaggeration as to the erosive action of

land-ice. In 1S0.5, after a visit to the alpine glaciers,

I maintained that in these mountains glaciers are

relatively protective rather than erosive agencies, and
that the iletritus which the glacier streams deliver

is derived mostly from the atmospherically wasted

peaks and cliffs that project above them. Since that

time many other observers have maintained like

views, and very recently Mr. Davis of Cambridge
and Mr. A. Irving have ably treated this subject.

i

Smoothing and slriation of rocks are undoubtedly

important effects, both of land-glaciers and heavy sea-

borne ice; but the levelling and filling agency of

these is much greater than the erosive. As a mat-

ter of fact, as Newberry, Hunt, Belt, Spencer, and
others have shown, the glacial age has dammed up
vast numbers of old channels which it has been left

for modern streams partially to excavate.

The till, or bowlder clay, has been called a 'ground

' Proc. Boat, soc. nai. hiat., xxii. Journ. geoL soc. Lond.,

Feb., 1SS3.

moraine.' but there are really no alpine moraines at

all corresponding to it. On the other hand, it is

more or less stratified, often rests on soft materials

which glaciers would have swept away, sometimes
contains marine shells, or passes into marine clays

in its horizontal extension, and invariably in its em-
bedded bowlders and its paste shows an unoxidized

condition, which could not have existed if it had
been a sub-aerial deposit. When the Canadian till is

excavated, and exposed to the air, it assumes a brown
color, owing to oxidation of its iron ; and many of its

stones and bowlders break up and disintegrate under
the action of air and frost. These are unequivocal

signs of a sub-aqueous deposit. Here and tliere we
find associated with it, and especially near the bottom

and at the top, indications of powerful water-action,

as if of land-torrents acting at particular elevations

of the land, or heavy surf and ice action on coasts;

and the attempts to explain these by glacial streams

have been far from successful. A singular objection

sometimes raised against the sub-aqueous origin of

the till is its general want of marine remains, but

this is by no means universal; and it is well known
that coarse >conglomerates of all ages are generally

destitute of fossils, except in their pebbles; and it is

further to be observed, that the conditions of an ice-

laden sea are not those most favorable for the exten-

sion of marine life, and that the period of time

covered by the glacial age must have been short,

compared with that represented by some of the older

formations.

This last consideration suggests a question which
might afford scope for another address of an hour's

duration, — the question how long time has elapsed

since the close of the glacial period. Kecently the

opinion has been gaining ground that the close of the

Ice age is very recent. Such reasons as the following

lead to this conclusion: the amount of atmospheric

decay of rocks and of denudation in general, which
have occurred since the close of the gl.acial period,

are scarcely appreciable; little erosion of river-val-

leys or of coast-terraces has occurred. The calcu-

lated recession of waterfalls and of production of

lake-ridges lead to the same conclusion. So do the

recent state of bones and shells in the pleistocene

deposits, and the perfectly modern facies of their

fossils. On such evidence the cessation of the glacial

cold and settlement of our continents at their present

levels are events which may have occurred not more
than six thousand or seven thousand years ago,

though such time estimates are proverbially uncer-

tain in geology. Tliis subject also carries with it

the greatest of all geological problems, next to that

of the origin of life; namely, the origin and early

history of man. Such questions cannot be discussed

in the closing sentences of an hour's addiess. I

shall only draw from them one practical inference.

Since the comparatively short post-glacial and recent

periods apparently include the whole of human his-

tory, we are but new-comers on the earth, and there-

fore have had little opportunity to solve the great

problems which it presents to us. But this is not all.

Geology as a science scarcely dates from a ccntuiy ago.
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We have reason for surprise in these circumstances,
that it has learned so much, but for equal surprise that

so many persons appear to think it a complete and
full-grown science, and tliat it is entitled to speak
with confidence on all the great mysteries of the eailh

that have been hidden from the generations before

us. Such being the newness of man and of his sci-

ence of the earth, it is not too niucli to say that

humility, hard work in collecting facts, and absti-

nence from hasty generalization, should characterize

geologists, at least for a few generations to come.
In conclusion, science is light, and light is good;

but it must be carried high, else it will fail to en-
lighten the world. Let vis strive to raise it high
enough to shine over every obstruction which casts

any shadow on the true interests of humanity.
Above all, let us hold up the light, and not stand in

it ourselves.

LETTERS TO THE EDITOR.
•,• Corretpondfnttarerfque^tfdto hfiaithriefa^ pon^thU. The
writer's name is in alt lyne.^ reifuired as proof of good faith.

Kalmias and rhododendrons.
June 16 of the present summer I chanced to be

floating down Crossweeksung Creek in my canoe;
and, at a bend in the stream, found myself at the
foot of a steep l)luff some seventy feet high, which
was densely covered with a luxuriant growth of kal-

mias and rlndodendrons in full bloom. The former
were laden with niignilioent clu>li'rs of white, waxy
flowers; and the more g()r>;eoiis jiink rhododemlroii-
blossoms were scattered through them. It was the
most beautiful floral display I had ever seen.

On my return home. I turned to the description by
Kalm of the smaller of these shrubs, to which Linne
gave the generic name it now bears in honor of its

discoverer. Kalm writes, " Liniiiiens, conformable
to the peculiar friendship and goodness which he has
always honored me with, has been pleased to cill this

tree Kalmia." He further .'saj'S, "The spoon-tree,
which never ;;rows to a great height, we saw this day
in several places. The Swedes here have called it

thus, because the Indians, who formerly lived in these
provinces, used to make their spoons and trowels of
the wood of this tree. In my cabinet of curiosities

I have a spoon made of this wood bv an Indian."
Again he says. " About the month of Mav they begin
to flower in these parts (central New Jersey), and
then their beauty rivals that of most of the known
trees in nature. The flowers are innumerable, and
sit in great bunches," etc.

Kalm was visiting in New Jersey when he wrote
the above ; and it may be that where he was at the
time (Swedesboro, Gloucester county), the rhodo-
dendron is not found. At all events, he nowhere
mention-! this shrul), which is here known as 'moun-
tain laurel' to distinguish it from the true kalmia.

In calling the latter the 'spoon-tree,' has he cm-
founded the two? ('ert.iinly his remarks on the
character of the wood, and the use to which it was
forra-rly put by the In liarrs. lead to that conclusion.

At present, it would be ditlicult to lind a sulficieritly

large growth of kalmi.i to enable an Indian to

whittle from it a spoon or trowel of respectable size.

From rhododendron-stocks, implements of consiiler-

able size can be made; and Professor Kalm's descrip-

tion of kalmia wood is equally applicable to it. lie

tlescribes it as " very hard, may be mide very smooth,
auj docs not easily crack ur burst."

In Britton's Flora of New .Jersey, K.ilmia latifolia

is called 'spoon-wood,' which name. 1 suppose, is

derived from the remarks m-ide by Kalm, as above
<lUoted. I suguest that it is a misnomer, and that the
remarks on the uses of the wood maile by the dis-

tinguished Swedish naturalist refer really to the tho-
doilendron.

Considering that Kalm was so caivful an ol)server,

was particularly interested in botany, and further,
nut only enjoyed the friendship of B.irtram, but fre-

quently visited him, in whose celebrated garden was
a rhododendron-grove, it is strange that no mention
is made, in his 'Travels in North America,' of the
larger • laurel,' so called

;
yet such apiiears to be the

case.

This is an unimportant matter perhaps, but, if I
am right, should not go uncorrected.

Cii.\iiLK3 C. AunoTT, M.D.

Trick of the English sparrow.
A curious freak of the imported sparrow recently

came to mv notice at Uasin llarbor, on Lake Cham-
plain, in Vermont.
The eaves-swallows had attaclied their mud ' re-

torts,' as usu>al, in line under the eaves of the farmer's
barn, anticipating, no doubt, a successful and happy
house-keeping, notwilhstainling a colony of feathered
foreigners hail encamped about the pienilses.

At sight of these 'bottle-nosed' dwellings, now-
arriving at completion, it occurred to the little tramps
that these were ciaclly the thing they wanted; but,
as the apartments were not to let. a battle ensued,
which resulted in tlie rout of Lunifrons. Tlie spar-
rows then took possession of the mud-houses, and
furnished them to their own taste. But some of the
' masons ' made a successful resistance, and still lield

the castle; so that often a swallow-family had their
arch enemy .at next door.
Thus in more w.ays than one does the impudent

little urcliin, which has come to us from over the sea,
merit tlie name of parasite. Now that the bird has
become not onlv a gener.al nuisance, but a sore annoy-
ance to our native and useful birds, it is no wonder if

the cry goe-s up all over the land, ' The ttparroia must
be bloUedoal." F. H. Ukuuick.

Achenial hairs of Senecio.

In a paper read before the .\mericaii association
for the advancement of science at Montreal, I'rofes-

siir Macloskie referred to the .achenial hairs of some of
the Compositae. The paper was afterward published
in the .liioerican naluralUt for January, 1SS;<; and
here we linil a figure showing the tubes issuing from
the hairs of Senecio. A beautiful experiment showing
these tubes, or ratlier threads, can be made with the
achenes of S. Douglasii. Sor-aning a few of the hairs
from an achene, and placing ihem on a slide under
the microscope with a two-thirds objective, and apply-
ill'.; a drop of water to the slide, the threads are seen
to uncoil. As soon as the water touches the hairs,

the tips seern to burst, and allow the threads to
emerge, rapidly twistiu'^ round and round in a very
snake like manner. The experiment is a most satis-

factory one, and can be readily made. These threads
were noticed loii2 ago, as Liiulley ( Veg. kmg., p. 701-
70.i) speaks of Uecaisiie baring seen iheiu. Lindley
says in regard to them, " On placing one of these pa-
pillae in water, it iniined lately separates into two lips,

and these emit niucilagiiions tubes, which issiio forth
like wires, spirally unrolling themselves, and finally

much e.<cceed the papillae from which they proceed.
These tubes are apparently formed by a very consid-
erable number of threads placed one upon the other
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in the manner of a skein of thread." I do not Ijnow
of any explanation of the use of these tliieads. Can
any of your readers suggest a purpose for them?

Jos. F. James.
Cincinnati, O., Aug. 2, 1883.

Seeds of Lcpidium.
I regret to observe, by your issue of July 27, that

my employment of the expression 'mucilaginous
threads' as to tlie seeds of Lepidiura has led your
reviewer to understand tliat I referred to something
like the seed-fibres of Collomia. Spiral fibres em-
bedded in mucilage are found on the seeds of Col-
lomia; radiating processes consisting of mucilage,
each tipped by a facet of cuticle, are emitted by the
seeds of Lepidium virginicum. Tbis is shown on the
application of water with staining-tiuid to ripe seeds.
Other species of Lepidium (including L. ruderale)
show the same phenomenon, though the experiment
may fail with immature'Seeds or olil herbarium speci-

mens. G. Macloskie.
Princeton, N.J., Aug. 3, 1883.

["The exotest may bear long hairs (cotton) or
spiral threads. ... In Lepidium (pepper-grass), on
being moistened, it darts out mucilaginous threads "

It certainly may be gathered from this that the
spiral threads ' and the ' mucilaginous threads ' are

not the very same. But tlie darling-out of muci-
laginous threads so well describes what one sees in
Collomia-seeds and the like, and so poorly answers
to what takes place in those of Lepidium, that the
reviewer supposed there miglit be some mixing up
of cases. But lie simply aske<l whether the autlior
was sure of the threads in Lepidium. We find nothing
to which the name of 'mucilaginous threads' can
with any exactness be applied; nor do we think that
the term now used of ' radiating processes,' though
not widely amiss, gives a clear idea of the case,
which we should describe thus:—
A superficial pellicle of the seed-coat of Lepidium

consists of a single and continuous layer of cells,

the thick walls of which are at matuiity couveited
itito mucilage, or into an isomer of cellulose, which
swells up into mucilage 'upon the application of
water.' But the water acts so promptly in forming
the liinhus around the seed or its section, that we fail

In that way to get an intelligible view of the structure
and tlie nature of the' process. To do this, however,
we Iiave only to soak thin sections of the seed in
strong alcohol, examine in.them the unaltered muci-
lage-cells, and then add a little water by degrees.
The cells tlien swell up slowly, pusli outward radially
(for mutual pressure prevents lateral expansion at
the beginning), become wedge-shaped or pear-shaped
as they farther protrude, and at length form the
well-known mucilaginous llinhuis. Dr. Macloskie
will be interested in repeating this experiment, and
will accept our apology for partially misunderstand-
ing him.

J

KONKOLY'S ASTRONOMICAL INSTRU-
MENTS.

Praklisclie cmleitung zur ansteUunq astronomhchen
beohachhtngen, mit hesonclercn rilcksicht avf die
nstrophynik, nehst einer morlernen instruvienteu-
kunde. Von Nicolaus von Konkoly. Braun-
schweig, Vieweg, 1883. 912 p., 315 illustr. 8°.

This is an important but at the same time
a disappoiutiug work. It contains the descrip-

tion and representation of nearly all the prin-

cipal modern astronomical iu.struincnts, and
presents such a comprehensive summary as

can be found in no other existing book. The
numerous ilhistralioiis, largely derived from
the business catalogues of leading instru-

ment-makers, are generally excellent, and the

mechanical execution and press-work are ad-

mirable. Undoubtedlj- the book is one which
must have a place in everj' astronomical library.

'

At the same time, the work is far from ex-
haustive, omitting all mention of many of the

latest and most useful impi-ovenients ; and it

is not always accurate in its descri|)tion of
those it does notice. Nor does it deal in any
thorough or satisfactory manner with the theory
of the instruments described. It is so full and
so good, that it is a great pity that it is not
still better and still more complete, as it easily

might have been.

The first chapter, on time-keepers (uhren),
describes, among clock-escapements, onlj- the
old Graham dead-beat and a duplex of Jiirgeu-

seu's. There is no notice of Aity's detached
escapement, now in use at Greenwich, nor of
anj- of the numerous and excellent gravity-

escapements now so common in England and
this country. The account of electric make
and break circuit apparatus is for this reason
unsatisfactory, since only escapements of the

detached class admit of a simple break-circuit

which does not afiect the pendulum. The
author treats the subject rather extensively,

describing no less than twelve ditferent forms
of contact apparatus, some of them very elab-

orate and complicated. The antiquated con-
trivances of Locke and Mitchell are described
as if they continued to be in use.

The second chapter, a short one, deals with
the ditferent forms of levels and level-testers,

and appears to be in all respects satisfactory.

The third chapter treats of instruments for

the determination of time. Under this head
are incltided not only transits and transit-cir-

cles, but all forms of theodolites, sextants,
passage-prisms, etc. There is also a certain

amount of information respecting the gradua-
tion of circles and the methods of testing their

accuracy, i.e., the optical and mechanical ar-

rangements ; the mathematical theorj- remain-
ing untouched.
The next chapter, the fourth, is by far the

most extensive and full of an}-, occupying two
hundred and forty-six pages. It treats of
eqtiatorials and their mounting, and describes
and illustrates nearly- all the important modern
telescopes. For the most part, it is well done,
especially the portion relating to driving-clocks.
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It is cvidpiit, liowcvpr, tliat tlie nutlior docs
not fully firasp all the piiiu-ipk's involved in

these macliiiK's, or he would hardly have spoken
so disparagingly of the 'spring-governor* of
Bond, whieh is unquestionably, when properly

adjusted, one of the most perfect of all. In
so full a treatment of the subject, one would
naturally expect to linil some notice of tlie

ingenious arrangement by which the clock-

work of the Dun Kcht equatorial is brought
under tlie electric control of the standard time-

piece; but it is missing, though Gruhb's less

perfect apparatus for the same purpose is fully

described.

The fifth chapter, dealing with micrometers,
calls for no special notice, beyond the remark
that it strikes one as a curious classification

which treats of chronogrnplts in this connec-
tion.

The sixth chapter is a short one. describing

the different forms of helioscopes and solar eye-

pieces, and the most convenient arrangements
for making drawings of sun-spots and deter-

mining their position.

The seventh chapter is intended to bo a full

and elaborate descrijition of the different forms
of astronomical spectroscopes, with their ac-

cessories. It does describe and figure a great

man}- ; but there are several mistakes (as,

for instance, on p. ().')6, where the temporary
device which Professor Young employed in

observing the eclipse of 1809 is said to have
been used with a heliostat, and is spoken
of as if it were now used at Princeton), and
there is the capital omission of failing even to

mention the use of diffraction-gratings in spec-

troscopic work. It strikes one as very sur-

prising th.1t the author should not have learned

th.at for solar observations the grating has

almost entirely supplanted the jirism in many
if not most observatories. The remarkable
apparatus of Thollon is alluded to, but not

described with any fulness.

The remaining chapters of the book treat of

a))paratus for celestial ))iiotograi)liy, photom-
etry, and the measure of solar radiation.

Similar remarks apply to these as to the pre-

ceding. There are many excellent descriptions

and illustrations, many important omissions,

and a few mistakes. We call special attention

to the fine representation of the most ingen-

ious mounting— devised by Hansen, and con-

structeil by Hepsold — for the i)liotoheliographs

employed b^- the German transit of Vemis
parties, — a contrivance which we have never

seen described elsewhere. But in the chap-

ter on photogra])hy, neither the name of II.

Draper nor of Common appears ; and Ruther-

ffird's photographs of the spectrum are said

(on p. K'2~) to have been made with an appara-
tus he never even saw. the instiutneut figured

being a spectroscope which was i:sed at Dart-
mouth college in attempting to photograph the

solar prominences, while the description given
is incorrect in several particulars. In the chap-
ter on the measurement of radintion the ap-

paratus of Pouillet and Secclii appears, but
nothing later, — none of the instnnnents of
^'iolleorCrova, and, of course, not the bolom-
eter of Langley. The chapter on photome-
ters is much better brought up to date.

On the whole, the book is rather a provok-
ing one. There is a great deal in it of real

value, collected from various more or less in-

accessible sources, and very neatly presented ;

but the lacunae are serious, and a few detected

mistakes leave a sense of insecurity .as to accu-

rac}- in other details.

BURNHAM'S LIMESTONES AND MAR-
BLES.

IThlnr;/ and u.ien of Hmmtones and marhles. With
fcrty-eight chromolithographs, liy S. M P>rn.\-

liAM. Boston, 6'. E. Casino 5" Co., 18S3. 15
-1- 392 p. 8°.

The separate cryst.ils of our rocks, when
they lend themselves to decoration in the form
of gems, afford a capital opportunity for the

book-maker. .Superstition, tradition, a host of

human activities, have gathered about them,
that, in the hands of writers of skill, have
been worked into very readable books. But,
when the author of ' Limestones and marbles'

tries to take something of the same book-
maker's w.ny with the coarser though still

beautiful marbles, he leaves the field of
thoroughly humanized things, and finds himself

in a dreary sea of unrelated facts. A writer

thoroughly conversant with the architectural

history of building and ornamental stones

could probably give us a book which would,

from its connection with the most economic
of the fine arts, be very readable. A skilled

lithologist who would fm-nish us a careful dis-

cussion of the nature of those changes which
give beauty, strength, and endurance to rocks,

would thereliy furnish us with a needed ess.iy ;

but in this book we have 7io trace- of these

capacities, but only the ordinary patience of
the devoted compiler.

As a piece of unwearied compilation, unen-
livened with any higher quality, this is a very
remarkable book. In the list of limestones

of the United States we have evidence of a

most universal but most uncritical ransacking



204 SCIENCE. [Vol,. II., No. 2S.

of authorities ; for the element of personal

knowledge is entirely wanting. Nor has the

compihition the value it might have had if

authorities had been quoted. Although the

book is apparently- bj- a New-Englander, he

omits the limestones of Smithfield, R.I., and
the serpentines of Lj-nnfield, Mass.,-— both
interesting, though, as yet, little-used stones.

Anj- personal knowledge of the subject would
have supplied a host of such facts, which are

not to be found in books, though well known
to geologists. The same absence of personal
knowledge leads to such misleading statements

as that the fossils around Prague are identical

with those of the same age iu Scandinavia,

Russia, Great Britain, and North America.
"While the book is padded with thirty-eight

pages on classification of fossils, nothing is

given to the arts of quarrying or of dressing

stones, — most important and most relevant

matters.

The chromolithographic plates are fairly

well done : the_y fail to give the peculiar effect

of depth or translucency, which is beyond this

art, but which. is the greatest charm of the

finest decorative stones.

The style is not altogether bad, though it is

frequentl}' inverted ; and the author often gets

into the subject verj- much as John Phoenix
' backed the transit ' into the plane of the

meridian. Now and then it is strikingly epi-

grammatic, as in the following phrase :
' One

of the caprices of nature is to anticipate the

works of art.'

It is a pity that so much faithful labor

should have been given to this work. The
printing of the book, and the index, are very
satisfactory. Despite its defects, the book
will have a certain value to those interested in

the subject ; for, as a compilation, it is, iu its

way, remarkable.

A PRIMER OF VISIBLE SPEECH.
Vifible-.ipeech reader fnr the nursery and primary

school. By Alex. Melville Bell, F.E I S.,

etc. Cambridge, Klny, 1883. 4 -f- 52 p. 16°.

The science of phonetics made, perhaps, its

greatest advance through Bell's Visible speech,

though it has hy no means remained stationary

since that book appeared. It is this system
which this primer seeks to bring into practical

use in teaching, and its alphabet is a great

improvement over that which we now use. It

cannot be said, however, that the phonetic

analysis on which it is based has received

in all respects the approval of phoneticians.

With some changes, the vowel system has now

won wide acceptance, but the anal3''si3 of con-

sonants has met with serious objections ; for

instance, for such sounds as /, th, s, s/t, in

English. A discussion of the system itself

would necessitate reference to recent work
on plionetics, especially to Sweet's paper on
Sound notation in the Transactions of the phil-

ological society for 1880-81, and to Sievers's

Grundziige der phonetik, and such a discus-

sion would hardly be in place here. Oue ma^'

wish, however, that some of Sweet's clianges

of the Visible-speech alphabet could have been

adopted. Still, the imperfections of the sys-

tem might never attract a child's notice, and
he would probablj- accept unquestioningh' the

signs given for/ and th, without understand-

ing why they were made to' resemble the sign

for I. For the scientific study of living lan-

guages, and of the phenomena of linguistic

change, some such phonetic system as Visible

speech, we may hope, will be agreed upon, at

least provisionally', whether it is found of prac-

tical value in teaching- children to read or not.

The test of practice must show whether this

ingenious alphabet will do better than other

phonetic primers the work of teaching a child

to read ordinaiy printed books. The primer

is divided into three parts, — first, pictured

words, containing pictures of a few common
objects, with their names and some phrases

;

next, sentences in rhA'thmical form ; and lastly,

a vocabulary of common words arranged ac-

cording to the initial sound, beginning with

labial consonants, and ending with vowels.

All this is printed 01113- i" Visible-speech letters.

These three parts are preceded bj- some direc-

tions to the teacher ; and at the end a key is

added for the teacher's use, containing the

usual forms in Roman type of all the w-ords in

the primer. Exclusive of the kej-, the whole

contains thirty-five pages. At the beginning

of the key are given a few 'notes,' which

speak of the syllabic I and n, as in castle, lis-

ten, and of the glides, that is, the vowel van-

ishes, or final diphthongal elements in such

words as 7ie«?- (the sound represented bj-r),

day, go. It must surprise an American stu-

dent of phonetics to see that American pronun-

ciation is credited by Mr. Bell with pure long

vowels ill the last two of these words, instead

of with diphthongs, especially if his own expe-

rience and observation with foreign languages

have shown him how hard it is for most Ameri-

cans to learn the pure long sounds of e and o as

pronounced on the continent of Europe. Pos-

siblj' the American vanishing vowel in these

cases is less prominent than in England, and

it maj- be that some Americans do pronounce
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simple long vowels in such casps. In this

l)riini'r these two glides sue not used with (7

and 6. To call the r glide, as in hear, a very

soft r is misleading, as most of us in the east-

ern United States pronounce absolutely no r at

all in such words.' ' Here, too, what is said of

American pronunciation is inexact ; for surely

we all have an ;• glide in words like hearing,

while an English reader of Mr. IJell's words
would suppose that Americans pronounce hear

' t^oc Whitney, The elonionls of Knelli>li proiiuncintiou, In

hia OrivnUil and linguialic stuiliui}, hccuikI seriei^.

as he docs, hut hearing like he-ring. The
American rule for the r glide may he thus

stated for some, perhaps most of us : when
the r glide is present at the end of a word, it

is retained before any en<ling of derivation or

inllection, the consonant r being pronounced

in addition after the glide if the ending begins

with a pronounced vowel. Thus the glide is

heard in boor, boorish, beer, beery, sour, .oar-

ing, store, storing, stored; but there is no r

glide in Mary, story, fury. Cases like these

last seem to have been excluded from the book.

WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

CHEMISTRY.
(Gfneral, phi/aUal, find inorganic.)

Ne^y explosive.— S. H. Ilinile proposes a new
explosive iiiixlure composed of 64 parts of nitro-gly-

cerine, 12 ainnionium citrate, O.2.") etliyl palmitate,

0.2.T calcium carbonate, 23 coal, 0.50 sodium carbo-

nate. —( CAeJH. techn. repert., 1883, 153.) c. e. .m.

[196

Compressed cartridges.— H. Giittler makes car-

tridges of compressed blasUiig-powder, wliich are

bound together by dextrine. For this purpose be uses

a hard burned charcoal (browu-red), which he claims

has the formula C,H|0,,. The mixture of charcoal,

sulphur, and nitre are incorpor.ated with the solution

of de.xtriue, corned in grains of one to two n\illimetres;

and after ilryiug they are presse I into perforated cyl-

inders. Tliese cylinders are then dried and shel-

l.icked. The reaction due to explosion is represented,

when India nitre is used, by C.II,0. + 8 K.V0j + 4S
= S CO, +2 11,0+8 N+ 2 K,.SO, + 2 K,S. — (C/iem.

tec/iH. re/)e)-«., 1883, 154.) o. K. M. [197

Fulminating compound.— B. G. and F. L. Bene-

dict have invented a niixture for use in primers, in

place of fulminating mercury, cousisling of 2 parts

amorphous phosphorus, S of minium, and 2 of potas-

siiun chlor.ale. The oxides of mercury or manganese

may be used in pliice of the minium.— (Vliein. leclin.

rpiwt., 1883, 1.53.) c. E. M. [198

AGRICULTURE.

Soluble and insoluble phosphates.— In experi-

ments on potatoes, Swanwick and Prevost, oblaiued a

larger yield on plots manured with superphnspliale

than on those manured with tlie same phosphate

simply ground. A slight increase in the percentage

of starch was observed in the potatoes manured

with superphosphate. — (Hied, centr.-btalt., xii. 2.50;

Tran-s. /i/yW. Of/Wc. soc, 18.S2.) H. P. A. [199

Value of artificial butter.— There arc, accord-

ing to .\d. Mayer, three princip.al points to be regarded

in judging of the worth of an nrlicle of diet; viz.,

harmlessness, taste, and physiological utility. That

artificial butter is harmful can hardly be seriously

claimed; while, as regards its taste, the very magni-

tude of the industry shows that the imitation is very

successful. The physiological utility of artificial but-

ter depends essentially on its digestibility; and on

this point Mivyerhas experimented, using as subjects

a man, and a boy nine ye.ars old. But shght differ-

ences were observed tietween natural and artificial

butter; but the former w.as digested a trifle better.

When the artificial butter was used in preparing

potatoes, it proved to be almost uneatable; and the

author suggests that this fact may prove of use in

detecting the presence of the former. — {Landw. vera.-

Stat , xxi.K. 21.5.) u. V. A. [200

Butt and tip kernels of corn.— The vegeta-

tion of the butt, central, and tip kernels of corn in

the field has corroborated llie results already pub-

lished as gained in the greenhouse. The figures of

vegetations stand as below :
—

1 A 1, Mnv 18
1 A 2,

I A 3,

Toi.ll vcgctnlc<t . .

'I'lital phinteil . .

l*er cent vt-gctiitt'd

Junel. Jiifir4.JJunpl. Jane4.
44« 533 I SSI S81

478 S31 515 SM
497 5.i8

I
490 570

428 496 463 360
362 467

I
io6 526

2211 2.'>88 I 2485 2801

3420 3420 i
3420 3420

2.'i75 2846
3420 3420

— (N.r.agHc.exp.»lat.,bull.xlvii.) h. p. A. [201

Chemistry of asparagin. — B. Schuize finds that

asparagiii is not decomposed to any notable extent

by healing with water, even under a pressure of three

to four atmospheres, and in the presence of acid

pl.ant-juices. Conseiiuently, when fodders contain-

ing asparagin, of which there are many, are cooked,

this subst.ance is unaltered; and, since its nutritive

value has been estal)lished, the knowledge of this

fact is of gcmie importance. When heated with alka-

lies, asparagin yields asparaginic acid and ammonia,

while a portion of the .acid is further acted on. and

malic acid is formed. —(LuncJio. vers.-stat., x\ix.

233.) u. P. A. [202,
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METEOROLOGY.
Observations ou Ben Nevis.— A permanent ob-

servatory is to be established at the summit of this

mountain by the Scottish meteorological society. A
road to the summit lias been begun: the building
will be erected this summer, and it is expected that

regular observations will be made after Nov. 1. The
records will be kept hourly, not only at the summit,
4,406 feet above sea-level, but also at Fort William,
which is situated twenty-eight feet above the sea, and
at the base of the mountain. Since June 1, 1881,

simultaneous observations at these points have been
made at frequent intervals of the day, in the sum-
mer-time, by Mr. and Mrs. C. L. Wragge, the former
of whom made the ascent every day until the storms
of October rendered this impossible. The results ob-

tained have been discussed by Mr. Buchan sufficiently

to warrant the permanent establishment of the ob-

servatory. — w. TJ. [203

The origin of lightning.— In explaining satisfac-

torily the phenomenon of lightning, a difficulty is

encountered in accounting for the enormous electric

tensions which are necessary to explain the great

length of the spark often observed. The theory is

advanced by A. Fick, that the high tensions are pro-

duced by the sudden concentration of electricity

already existing in a free state. This concentration
is caused by the formation of large drops of rain

from the small vesicles of moisture existing in the

clouds, by which the surface upon which the elec-

tricity -exists is greatly diminished. The sudden
formation of drops of water from the mass of aqueous
vapor may be due to the advance of cold-air currents.

The author endeavors to answer two objections which
may be urged against his theory: 1. That in every
rain-storm lightning ought to be seen; 2. That it

ought to rain whenever it lightens. To the first ob-

jection he replies, that the drops may be formed grad-
ually, and not suddenly, in which case the tensions

would be dissipated gradually; and, to the second,
that drops are always formed in connection with
lightning, but that in falling to the earth they some-
times encounter a layer of dry air, and are absorbed
in their passage. — (Naturforscher, June 23. ) w. u.

[204
GEOGKAPHY.

{Arctic.)

NeTvs from Bering Sea.— News to July 8 has
been I'eceived from the North Pacific whaling-fleet.

The promise of a late spring had been fulfilled to

date. Large quantities of drift-ice were afloat in

Bering Sea some distance south of Bering Strait as

late as the end of June. The whalers had taken but
fewwhales, — only nine for the whole fleet. St. Law-
rence Bay did not open until July 1. The Leo,
bound for Point Barrow to relieve the party at the

U. S. international polar station, had arrived at Plover
Bay July 5. During the last few days of June
strong southerly winds prevailed, driving the ice

northward, so that at least one of the steam-whalers
was able to reach ten leagues north of Cape Lisburne.
The Corwin had not arrived. The bark Mary and
Susan had been nipped, and was leaking badly; and

the steam-whaler Balaena had returned to Plover

Bay with the loss of her propeller-blades. Most of

the fleet met soutli of St. Paul Island, in latitude ")7°

N., in April, and were fast in the ice from forty to

eighty days, enfcounteriug very heavy ice and sever?

cold. The whales in their northward migration
passed Cape Chaplin about July 9. The bark Hunt-
er had been injured by a serious fire in the fore-

castle. A small number of walrus had been taken
in default of larger game. Notwithstanding the

unfavorable spring, a few weeks suitable weather
may change the conditions sufficiently to enable the

fleet to make a fair season's catch; but it must be
confessed that the prospect of this- as well as for the

Leo's reaching Point Barrow,- and securing the

desii-ed observations there, are not encouraging. —
w. H. D.

1
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{Africa.)

Revoil's journey to Somali-land.— M. G. Revoil,

recently intrusted with the direction of an expedi-

tion to Somali-land by the French ministiy of public

instruction, left Zanzibar about the first of May.
During detentions at Aden and Zanzibar, collections

of natural history and ethnology were obtained, and
the members of the party instructed in tlie methods
of work. Friendly relations were established with
several chiefs of the Somali coast, wlio were on an
annual visit to Zanzibar, and recommendations to

various tributary chieftains obtained from the sultan.

M. Revoil intended to enter the country with Arab
guides at Mogadoxo. and to ascend the Wabbi River

to Geledi, whence, after a short stay, he would proceed

to Gauaneh on the Juba River, which he would en-

deavor to map, while obtaining collections of all

kinds. After this the Juba would be ascended to the

region of the Ugadines toward the west, or he would
enter tlie Galla country toward Kaifa and Shoa.

where it is thought the friendly relations of the

French with King Menelik would insure him a favor-

able reception. It is expected that the journey will

terminate by traversing the country to Harrar, and
thence to Zeila on the Gulf of Aden. —

(
Complex

readies soc. geogr., no. 11.) w. n. D. [206

ZOOLOGY.

MoUnska.

Hxistence of a shell in Notarchus. — Vays-

siere has demonstrated the existence of a minute

jnternil spiral shell in Notarclius. Taken into con-

sideration with a similar discovery by Krohn in Gas-

teropteron, the aullior thinks it very probable that

Iboth are persistent embryonic shells (in Notarclius it

is about one-fiftieth as long as the animal itself), and

that an analogous appendage will be found eventually

an most tectibrancbs, wliich, up to the present tirne,

Hiave been considered shell-less. — (Joitrn. de con-

chyl, xxii. 4. ) w. n. D. [207

Ne-w abyssal moUusks.— Fischer describes a

Tiuratoer of new species from the deep-sea dredgings

of tine Trivailleur in 1882. They belong to the gen-

era Dentaliiim, Mitra, Sipho, Pseudomurex, and Belo-

TMiitra. The latter is a new genus resembling Bela,

ibut with numerous small plications on the columella.
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One species, Mili-a cryptodoii, comes from a depth of

1,'.»00 metres in the Atliintic,— probably the greatest

ileptli recorded for any species of that genus up to

the present time. — {Journ. de conchyl., xxii. 4.)

w. u. D. [208
VERTEBRATES.

Reptiles.

Restoration of Brontosaurus.— In the con-

tinuation of his papers on Sauropoda, JIarsh gives the

accompanying restoration of Broiitosaiu-us almost

entirely from a single individual about fifty feet lon^.

"The head was remarkably small; the neck was
long, and, considering its proportions, flexible, and
was the lightest portion of th- vertebral column; the

body was quite short, and the abdominal cavity of

moderate size; the legs and feet were massive, and
the bones all solid; the feet were plantigrade, and
each footprint must have been about a square yard

in extent; the tail was large, and nearly all the boi\es

solid."' Special attention is drawn to the head,

which is "smaller in proportion to the body than

in any vertebrate hitherto known," the entire skull

weighing and measuring less than the fourth or tiflh

cervical vertebra. The animal is estimated to have
weighed more than twenty tons, was more or less

amphibious, probably fed on aquatic plants, and was
doubtless a 'stupid, slow-moving reptile,' wholly

wanting .iny offensive or defensive weapons.— (Avier.

jouni. nc, Aug.) [209

Influence of pressure on heart-beat.— JIany

observers have noticed that the mammalian heart,

after the death of the animal, jvill, under certain con-

ditions, continue to beat spontaneously for some
hours, especially if artificial inflation of the lungs is

kept up. Ewaid and Robert have made some ob-

servations on this subject, inflating the heart directly

with air, and find that hearts which have ceased to

beat spontaneously, or after the application of me-
chanical stimuli, will again give contractions when
the pressure within their cavities is raised. They
come to the conclusion that one of the conditions

which the blood must fulfil, in order to maintain the

heart in activity, is, that it must exert a certain press-

ure on the heart-walls. — {Pjlujer'a archil, xxxi.

IS".) w. u. u. |210
Epiphyses on the centra of the vertebrae of

the manatee.— M. Albrecht describes the.-c rudi-

mentary epiphyses at length. He believes that the

presence of crests and furrows upon the interverte-

bral faces is a sure indication of epiphyses; but he

goes further, and describes these processes. They
are ' partially ossified in a peripheral zone, particular-

ly in the dorsal region.' He also forms the hypothe-

sis that the epiphyses are the remnants of more perfect

ones, basing it upon the fact of the presence of the

ridges and grooves uj)On the faces of the centra.—
(Hull. tnua. Itist. nat Belg., ii. 1883, 38.) F. w. T.

[211
ANTHROPOLOGY.

The skulls of assassins.— A short time since,

attention was called to the investigations made upon
criminals and delinquents, with a view to study the
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early stages of liumanity. The discussion is kept up
by the French society, and most elaborate measure-
ments are reported. M. Dally is not quite satisfied

with the methods, however, and makes the following

remarks. It is very wrung to confound things differ-

ent inter se under one abstract terra, and to study

thein as a natural group. Assassins, murderers,

criminals, and even the assassinated, constitute

juridical categories; but surely they are not philo-

sophic. Highwaymen, ravishers, the jealous, mono-
maniacs, avengers, nihilists, etc., may be assassins;

yet they have nothing in common, except that their

actions lead to the same result. The organic con-

ditions which lead to' murder are quite different in

each case. Again: every one knows that nothing is

more rare than a perfectly symmetrical skull. Before

establishing the proportions of anomalous _crania

among criminals, it is necessary to fix the standard

among the virtuous. In fact, all men who have

heavy lower jaws are not necessarily assassins; nor

can we assume that all crime is evidence of atavism,

and argue, hence, that in the anatomy of murderers

we liave the portraits of our prehistoric ancestors. —
(null. soc. anthrop. Paris, v. 778.) j. w. p. [212
Easter Island. — Commander Bouverie F. Clark,

in June last, visited the Easter Island, landing at the

village of Malaveri, where the vessel was boarded by
Mr. Alexander Salmon, agent of the Maison Brander
of Tahiti, who purchased the properly of the mis-

sionaries four yeai's ago. The latter then left for the

Ganibier Archipelago, taking three hundred natives

with them. The natives now number a Imndred
and fifty, and are decreasing. About live hundred
were shipped to Tahiti eight years ago, to work on
the plantations of the Maison Brander. Among the

remaining people are no traces of the missionary
work. They are divided into several small clans;

and their chief quarrels are about the first eggs of

the ' wide-awake ' every year from Xeedle rock.

The myth or tradition of their arrival is given by
Commander Clark, who also speaks hopefully of

the fertility of the island, as well as its value as a
provision station. — (Proc. roy. geo'jr. soc, v. 40.)

J. w. p. [213

INTELLiaENCE FROM AMERICAN SCIENTIFIC STATIONS.

PUBLIC AND PRIVATE INSTITUTIONS.

University of Miohigani

, Central laboratory for microscopy and general

hisloloi/y- — Instruction is given in this laboratory

in the following subjects. 1. Microscopical technics,

or the science and art of microscopy, comprising,

(a) the theory and construction of the instrument and
its various accessories; (b) the methods of determin-

ing magnifications; (c) the methods of microscopic

drawing, microscopic photography, and microscopic

projections; (d) the preparation of objects of various

classes. 2. Human histology. 3. Comparative liis-

tology. 4. Vegetable histology. 5. Dental histol-

ogy. 6. Pathological anatomy. 7. Completion of

microscopic study in such other subjects as may be
desired by professors in charge.

The following is the plan pursued in the principal

divisions: —
Normal human liistology.— Tliis course con-

sists of thirty lectures in the amphitheatre on the

use of the microscope and on histology. In laboratory

work the stuilent is taught the manipulation of tlie

instrument, use of accessories, etc. Then follows

the study of such sulijects as blood, epithelium, bone,

toolh, cartilage, elastic tissue, nuiscle, kidney,

stomach, liver, intestine, brain, spinal cord, and
various miscellaneous subjects, as tlie oesophagus,

tou'^ue, skin, etc. The students are given instruc-

tion in mounting, so that each specimen is preserved

as it is studied. The average number of mounts per
student is about twenty. Each student is required

to liave at least twelve mounts, and some ambitious
ones mount as high as fifty or sixty. Over six

tiiousand mounts are carried away eacir year by
students in this department. The object of the

course is, first, to make the student better acquainted

with the structure of tissues, and, second, that he
may become familiar enough with the microscope
and its manipulations to work to advantage without
the aid of an instructor. ;

Vegetable histology.— The first course con-
sists of work in structural botany for a term of twenty
weeks. Special attention is given to the correct re-

presentation of microscopic objects on paper. Sixty

accurate drawings of the various structures examined
during the course are required of each student, the

specimens being prepared by the students themselves.

Vegetable protoplasm is studied with the special

view of ascertaining the effects of the various re-

agents employed in general laboratory work. Then
follow lessons on the vegetable cells, diatoms, and
other miscellaneous subjects.

Course two in vegetable histology consists of work
in pharmaceutical botany, three forenoons of lahoi'ar

tory work each week for twenty weeks. At the

close of the course each student chooses a particular

drug, studies it thoroughly, and presents tlie results

of his labors in the form of a thesis.

Advanced normal and pathological histology.

— Any student who has completed the primary course

in the histological laboratory, or who has performed
an equivalent amount of work in some other institu-

tion, can enter the class for advanced work. The
first work here is in testing objectives with test-

plates and diatoms, and in becoming more familiar

with a few useful accessories. The art of injecting

is then taken up, and tlie frog and cat are experi-

mented upon, as well as individual organs from
larger animals. Each student then chooses some
particular organ or tissue, and prepares it in as

many ways as possible for study. He thus becomes
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familiar with the various methods of hanleninc;,

cutting, and staining. Pathological structures are

now carefully studied. This includes the study of

iudaiiiiuation and its results, the study of diseased

organs and tissues, and of the non-inflammatory
Jiew formations.

Emhryology. —A study of the development of

the chick, including microscopic sections of the

same.

Urinalysis.— A course of six weeks in the

chemical analysis of the urine, including the use of

the microscope in determining the character of the

various deposits and crystals.

NOTES AND NEWS.
Dr. H. Newell Martin, professor of biology in

Johns ilopkins university, has been appointed

Cruonian lecturer of the Royal society of London
for the current year. The Croonian lecture was
founded by Lady Sadlier, in fulfilment of a plan of

her former husband, Ur. Croone, one of the founders

and the first registrar of the Royal society. By her

will, made in 1701, she devised "one-fifth of the

clear rent of the King's-Head Tavern, in or near Old

Fish Street, Loudon, at the corner of Lambeth Hill,

to be vested in the Royal society, for the support of a

lecture and illustrative experiment on local motion."

For many years past there has been no formal delivery

of the lecture. The council of the Royal society

select from the papers presented to them <iuring the

preceding twelve montliS that one dealing with ani-

mal motion which they think most noteworthy, and

publish it as the Croonian lecture, sending to the

author the sum derived from Lady Sadlier's bequest.

The amount of money is trivial, but the appointment

as Croonian lecturer is a highly prized distinction.

The paper by Professor Martin, which is to be printed

as the Croonian lecture for 18S3, is on the Effect of

changes of temperature on the beat of the heart.

It is interesting to note that the first Croonian lecture,

delivered by Ur. Stuart in 1738, was on the Motion

of the heart.

— Nature of Aug. 2 prints the following telegram

from the Swedish party which wintered at Spitzber-

gen, and was last heard from in October. "Cape
Thordsen, July 4, 18S3. This message will be for-

warded to-morrow to Capt. Startschin, with the boat

fetching our first mail this year. The wintering of

the expedition has in every respect been attended

with succesH, particularly as the scientific researches

have lhrou'j;hout been carried on exactly in accord-

ance with the regulations formulated by the Inter-

national polar commission. Ilydrographical and

magnetic studies have also been pursued on the ice

in the Ice Fjord, as well as parallax measurements

of clouds, and observations as to the temperature of

the air, the snow, and the earth. The winter has, on

the whole, been mild; the greatest cold occurring on

Jan. 2, when the thermometer registered 35..')° C.

below freezing-point. Storms have been few. Since

September last the following buildings have been

erected: a hut on a mountain at an elevation of

270 metres, containing the anemometer and the wind-

fan, which were read by a self-registering electrical

ai)paratus; two astrommiical observatories; another

magnetic hut; a bath-hou^e, a forge, and a wood
storehouse. The dwelling-house and working-room
have also been enlarged. The following game was
shot during the winter: 61 ptarmigans, 9 reindeer,

18 wild geese, 20 foxes, and some wild fowl. With
continuous labor, plenty of foo<l and drink, and
frequent baths, the members of the expedition have
throughout enjoyed excellent health. Descriptions

of the nature of our labor and life here during the

wintering will follow."

— The new biological laboratory of the Johns Hop-
kins university, which will be opened next Septem-
ber, has been especially ciuistructed with reference

to providing opportunity for advanced work in ex-

peritnental physiology. It contains two large rooms
for general advanced work in animal physiology, in

addition to others specially designed for work with

the spectroscope, with the myograph, for electro-

physiological researches, and for physiological chem-
istry. It also contains a special room constructed

for .advanced histological work, and well supplied

with apparatus and reagents, a room for micro-

photography, and rooms for advanced work in ani-

mal morphology.
Prof. C. H. F. Peters of Clinton, N.Y., announces

to Harvard college observatory the discovery of a

new planet by him on the night of Aug. 12. Its

position at time of discovery was as follow?: Aug.
12, 13 hours, 49 minutes, 27 seconds, Clinton mean
time; right ascension, 21 hours, 20 minutes, 48.17

seconds; declination, south, 12 degrees, 29 minutes,

8.2 seconds. The daily motion of the object is —36
seconds in right ascension, and in declination 20
minutes and 30 seconds south. It is unusu.ally bright

for an asteroid, being of the ninth magnitude.
— The Nation for Aug. 2 calls attention to a very

interesting feature of the table of ages (table XI, II.)

in the compendium of the tenth census. The table

exhibits an .tstonishing preponderance of persons

whose age is a 'round number,' i.e., a multiple of

five or ten. One of the instances mentioned is, that

while, iiccording to the table, there are 1,091,324

persons at the age of ;50, there are only ti21,8.J2 per-

sons of 29 years, and only 492,:)3o persons of 31 years.

There is a less powerful but still very marked and
constant attraction to even numbers as compared
Willi odd: for example, 42 claims 4."iS,»49, while 43 is

content with :J84,2.V.l; 47 is credited with :>I9,")I2, but

48 with 400.540. These are from the table of aggre-

gates for the United States. The pectdiarities are, of

course, much more strongly marked in tlie columns
referring to the cla-ises and localities where there is

most ignorance. Thus the nund)er of the colored

females in Mississippi who are put down as 30 years

of .ige is 10,619, while the years immediately preced-

ing and following are given only 2,253 and 1,2.'!6

reNpectively.

The writer of the interesting note in the Nation

attributes the phenomenon to conjectural statements



210 SCIENCE. [Vol. II., No. 28.

by people who did not know tlieir own ages; but

probably only a small part of it is due to that cause,

at least in the more intelligent portions of the popula-

tion. In so intelligent a state as Rhode Island, for

inst.ince, we find for the years 29, 30, 31, the numbers

3,965, 6,5.50, 3,112; which'is not much. better than in

the aggregate of the United States. How much is

due to guessing by relatives, servants, masters, etc.,

and especially to suggestions and guesses by the

census-gatherers themselves, — who, of course, do

not regard the exact ages as important, and most

of whom have probably no strong views on the

subject of the 'personal equation,' — no one can

tell, but probably very much more than to peo-

ple's ignorance of their own ages. An examination

and comparison of the original note-bool\S of the

various census-takers would furnish materials for an

interesting exercise, if nothing more, in statistical re-

search, and might reveal approximately the extent to

which the personal qualities of the census-takers has

affected the result; while a comparison of the table

with well-established tables of mortality might enable

us to estimate the force of the tendency to under-

state age which would doubtless be found to exist.

The whole thing makes a very pretty problem, and

serves to illustrate in a rather gross and exaggerated

way the complexity of statistical investigations.

—We learn from Nature that a meeting which

may have an important result upon science and art

instruction in England has been inaugurated at

Manchester. An association has been established to

effect the general advancement of the profession of

science and art teaching by securing improvements

in the schemes of study, and the establishment of

satisfactory relations between teachers and the Sci-

ence and art department, the city and guilds of

London institute, and other public authorities. It

proposes also to collect such information as may be

of service to teachers professionally; and it will en-
^

deavor, by constant watchfulness, to advance the

status and material interests of science and art

teachers in all directions. The president of tlie new
association is Professor Huxley, and the vice-presi-

dents are Dr. H. E. Roscoe, Mr. Norman Lockyer, Pro-

fessor Boyd Dawkins, Professor Garagee, Professor

Ayrton, Professor Silvanus Thompson, Dr. John
Watts, Mr. S. Leigh-Gregson, Mr. John Angell, Mr.

W. Lockett Agnew, Mr. C. M. Foden, and Mr. J. H.
Reynolds. Mr. W. E. Crowther, of the Technical

school and mechanic's institution, Manchester, is

the honorary secretary; and all communications

should be addressed to him, especially by those who
are desirous of forming affiliated unions in other

districts. We believe that branches are already

being established at Newcastle-upon-Tyne and Liver-

pool.

— The attorney-general of the United States has

approved the title to the proposed site of the fish-

commission establishments at Wood's Holl, Mass.;

and the contracts for the work on the breakwater,

pier, and basin, will, it is expected, soon be made.
— King's Dictionary of Boston, after the manner

of Dickens's Dictionary of London, has recently

been published. Edwin M. Bacon is the editor. A
short introduction is written by George E. Ellis, D.D.
The brief notices of the libraries and scientific asso-

ciations of Boston are satisfactory, and well brought

down to date.

— For the last two years a couple of buck moun-
tain sheep have been running with the flock of Mr.
Bailey of Bull Run Basin, Nevada; and there are now
between twenty and thirty half-breed lambs in the

lot. According to the Tuscarora mining news, they

are mostly covered with hair, although there is some
wool amongst it. They carry their heads higli, like

the wild sheep, but are as easily herded aa those of

pure domestic blood. They are of no value for shear-

ing, but are said to make excellent mutton.
— The subsidence of land in the Clieshire salt-dis-

tricts of Englaad is again becoming alarming. The
bed of the river Weaver has widened out below North-

wich, forming a lake of about two miles square, called

the Flashes. Crater-like holes suddenly fall in, form-

ing in a day or two deep ponds of saltish water. In

one instance, two years ago, the river itself flowed

backwards into the subsidence for the space of two

minutes, filling up several old rock-salt mines in the

neighborhood: from these the water is now pumped,

and used as brine. Land-owners in the neighborhood

brought a bill into Parliament during the session of

1882, to obtain compensation for the damage done by

the salt-works; but it was argued that subsidence

would occur by natural filtration, even if the brine

were unworked, and the bill was thrown out.

— Mr. Albert Marth, F.R.A.S., has succeeded Dr.

W. Doberek as astronomer at Col. Cooper's observa-

tory, Markree, Ireland.
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THE LESSONS OF THE MEETING.

The question as to the distance from the

eastern seaboard to which the American

association for the advancement of science

can carrj- its annual assemblages is partly

solved b3" the meeting at Minneapolis. That

has registered about three hundred members

in attendance ; a small number, indeed, as

compared with the Boston and Montreal meet-

ings, but larger than was at first anticipated.

One-third came from the Atlantic and New-
England states. Astrouomj- and physics are

fairly represented in the list ; geology, as was

expected, claimed the largest proportion ; of

botanists, there were over twenty-five— this

was a surprise ; the ethnologists were in con-

siderable force ; in all otlior branches of

science, the attendance was somewhat meagre.

This, therefore, has riot been one of the

large meetings. Its addresses and papers

have not contained an}' very striking feature

that appealed to the interest of the general

public. On the other hand, all that was pre-

sented, with few exceptions, though not bril-

liant, was above mediocrity. Looking over

the list of papers, we find fewer than usual

of the kind that brings sorrow to the hearts of

scientific students ; that [)rovokes the question.

How did such things ever pass the standing

artd sectional committees?

The merits and tlie disadvantages of the pres-

ent system of conducting these meetings have

been placed in very sharp light. Excellent

addresses were delivered by most of the presi-

dents of sections ; in fact, these productions

this j-ear are a credit to the association. But

the strain of obtaining sucli representative

addresses from so many sections will soon be

apparent: it may prove difHcult to find the

men to deliver them, within a very few years,

especialh' if the number of sections continues
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to increase. The deliver}' of two or more of

tliese addresses simultaneously, and the com-

))letion of the delivery of all of them in one

afternoon, was felt to be a matter of gi-ave

injustice, both to speakers and hearers. To
our readers we shall offer the only remedy now
possible for this injustice, by printing the ad-

dresses in full, and by detachments.

Local committees, in cities to which the

association will hereafter be invited, may learn

some valuable lessons from tiie experience at

Minneapolis. There was no lack of hospi-

table intention : the hearty courtesies of a

western community were liberally extended.

But the generous intentions were not carried

out in the minor details that are essential to

comfort if not to success. The meetings were

held at a distance from the city, at the extreme

end of a one-horse car route. Consequently

the conveyances were overcrowded, much time

was lost in going and coming, and— worse

than all— few of the citizens of Minneapolis

attended the sessions. We do not remember

a meeting of the association at which the local

interest, so far as audiences indicate it, was so

deficient. The hotel selected for he.id quarters

was not agreeable, because not exactly suit-

able. Members scattered to distant points,

finding delicious havens of rest and recreation

at summer-hotels on the lakes, but having to

take yet longer time to attend the daily ses-

sions. Free railroad transportation was pro-

vided to these distant resorts, but there was

a confusing uncertainty about late trains that

caused many embarrassments. These things

may be trifles, but the}' are apt to be remem-

bered when the lavishness of entertainment is

forgotten.

As was anticipated, the association has

chosen Philadelpliia for its next session, where

we may look again for the great numbers

whicii attended the Boston and Montreal meet-

ings. The exact date for holding it has been

wisely left in the hands of the executive board,
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pending the choice of time bj' the British

association for their Montreal meeting. A
preference, however, has been inclicated for the

week beginning Sept. 3,— a date earlier than

usual, but welcome to all who know how warm

Philadelphia can be in August.
w. c. w.

RELIABILITY OF THE EVIDENCE OB-
TAINED IN THE STUDY OF CONTAGIA.

There is certainly a disposition, among some

of our scientific men, to doubt the possibility

of making direct and satisfactory demonstra-

tions of the r(5,'e played by the schizophytes,

or microbia, in the production of disease, and

that which they may be compelled to take in

its prevention. Kecent publications by ac-

cepted authorities have tended rather to con-

firm these doubts than to remove them, and

we are frequently asked if our results are not

founded on probabilities rather than on defi-

nite and conclusive facts. While this uncer-

tainty is still felt, it is well to occasionally

review the connection between the facts estab-

lished and the conclusions drawn from them.

Though the schizophytes are the smallest of

living organisms, that is not an insurmountable

obstacle to their careful study, as is proved by
the well-known investigations of the Bacillus

anthracis by Koch. His demonstration that

this exists in two forms (a vegetating filament

and a spore) , and that the latter survives un-

favorable conditions which destroj- the former,

enabled him to trace a connection between the

activity of the virus and the life of the para-

site, which other investigators had failed to

establish. Thus, the blood of anthrax vic-

tims, which contained only Bacillus rods, lost

its power to reproduce the disease after a few

davs' putrefaction ; while that which contained

spores remained virulent an indefinite time.

A certain degree of cold, and also an insuffi-

cient supply of oxygen, prevent the formation

of spores ; and, the filaments being short-lived,

the organism loses its vitality in a few days

under such conditions. If spores had formed

before the liquid was exposed to these con-

ditions, however, they were unaffected, and
were capable of germination after weeks or

months. Again : if a virulent liquid was large-

Ij- diluted, the filaments were deslroj'ed, but the

spores survived. In all these cases the activ-

ity of the virus disappeared with the death of

the organism, and was retained whenever the

formation of spores had enabled this to resist

the unfavorable conditions.

Here was a proof of the pathogenic charac-

ter of the schizophyte mucli more satisfactory

than the mere demonstration of its presence iu

all cases of the disease, or the additional evi-

dence that it might be passed through a certain

number of cultivation-flasks ; the liquid in the

last being as virulent as in the first.

Since Koch's paper was published, Pasteur
has added observations of an equally convin-

cing character. The liquid part of the virus

may be freed from the organism either bj'

filtering through plaster or by decanting after

it has stood in a constant temperature for a

few days to allow the germs to gravitate to the

bottom of the flask. In either case the liquid

is harmless, and the separated germs still pro-

duce the disease. Again: compressed oxygen
destroys the filaments, but does not affect the

spores ; and a virus containing only the former
loses its activity when treated with this agent,

while one in which spores have formed retains

its virulence.

We are able to say, therefore, that, in the

disease known hy the French as charbon and
b}' the English as anthrax, no liquid is virulent

unless it contains the living Bacillus anthracis,

and that the death of this organism always
coincides with the destruction of the virulence.

This demonstration of the pathogenic action

of the Bacillus cannot but be regarded as equal-

ly satisfactory with what is obtained by inves-

tigations in other departments of biological

science. If the observations of these gentle-

men are accurate, and they have been con-

firmed too often to be doubted, then there is

no escaping the conclusion that the Bacillus

anthracis is the essential and only cause of

anthrax.

It is not to be denied, however, that the

size of the parasite in anthrax, and the fact

of its existence under two forms having such
unequal resistance to unfavorable conditions,

were characters which greatl3' facilitated the

demonstration of its pathogenic relation to

the disease. Is it possible to obtain equallj-

satisfactory evidence in regard to the smallest

of the schizophytes, and one which only exists

iu the vegetating condition ?

The micrococcus of chicken-cholera is of

tills kind, and it is consequently very inter-

esting to see just what progress we have made
in demonstrating its identity with the virulent

principle. We know from Pasteur's investi-

gations that it is always present in this dis-

ease ; that it may be cultivated, and passed
from flask to flask for man}' times, without

losing its virulence. The filtered liquid loses

its activity ; that from which the germs are



August 24, 18n?.] SCIENCE. 21:3

separated b\- gravitation is equally linnnless.

Taking up the study liere, I have proved that

the exact degree of heat wliich, in a given time,

kills the micrococcus {132" K. for lo minutes),
destroys the virulence at precisely the same
point ; also that the proportion of carbolic acid,

of sulphuric acid, and of a solution of chlo-

rides (Piatt's), which destroys the virulence

in from two to four hours, corresiwnds with
the proportion which is required to kill the

organism in the same time.

The effect of heat and of these disinfect-

ants on the virus was determined bv inocula-

tion experiments. The point at which the

micrococcus is killed was learned by placing a

drop or two of virus in the sterilized liquid of
a cultivation-tube after the proper proportion
of disinfectant had been added. In a given
lime a drop was taken from this tube, and
placed in a second one which contained a
favorable medium for the growth of the germs.
If the schizophj'tes had been destroyed by the

disinfectant, there would be no multiplication
;

while, if the3- had resisted it, they would cer-

tainly reveal the fact by developing in their

usual manner. The exact correspondence
which exists between the results of the two
series of experiments in everj- case, is also an
evidence of the reliability of the method.

While it might be conceived, that, even
though the virulent agent consisted of some-
thing entirely different from the micrococcus,
both might be destroyed by the same degree
of heat in the same time, it is not conceiv-

able that this would also occur from the effect

of three different chemical agents. If it were
necessary, this line of evidence could probably

be increased indefinitely ; but it is already

equal to what is usually' considered necessary

to demonstrate a point in other departments of
science.

It is possible, then, by present methods of
research, to determine satisfactorih" whether a
given organism is the cause of a certain dis-

ease, or whether it is an epi-plienomenon ;

and, if there is still much doubt in regard to

some of these, It would seem to be owing to

the fact that observers have relied too im-
plicitly upon the microscope, and neglected the

cultivation and inoculation experiments, that

are essential to definite and reliable conclu-

sions. D. E. Salmon.

SPONGE-CULTURE IN FLOIUDA.

The U. S. national museum has lately re-

(!ei\ed froui Messrs. McKesson and Robbins,

sponge-importers of New York, an interesting
contribution representing the first successful
attem|)ls at sponge-cullivation on the Ameri-
can coast. It consists of only four specimens,
all of the finest or sheep's-wool variety, which
were raised from cuttings at Key West. Fla.,
by the agent of Die above-named firm. The
localities in which the sponges were jjlanted
were not the most favorable for s|)onge-devel-
oi)nient, and their growth was therefore less

rapid and perfect than might otherwise have
been the case. They were fastened to the
bottom, in a depth of two feet and a half,
by means of wires or sticks running through
them, and allowed to remain down a period of
about six months before they were taken up.
Fully four months elapsed before they recov-
ered from the injury done them in the cutting,
which removes the outer ' skin ' along the
edges of the section ; and the .actual growth
exhibited was for about two months only.
The original height of each of the cuttings
was about two inches and a half. One was
planted in a cove or bight where there was
little or no current, and its increase in size
was very slight. The other specimens were
placed in tide-ways, and have grown to from
four to six times their former bulk, which
certainly promises well for the future of
sponge-pro|):igation. Two hundred and six-
teen specimens in all were planted at the same
date, and, at the last accounts, those which
remained were doing finely.

The chief obstacle to the artificial cultiva-
tion of sponges at Key West arises from the
fact that the sponge-fishermen infest everv
part of the region where sponges are likely to
grow, and there is no legal protection for the
would-be culturist against intruders. The
enactment of judicious laws bearing upon this

subject by the state of Florida, or the grant-
ing of special privileges confeniiig the right
to occupy certain prescribed areas for sponge-
propagation, would undoubtedly tend to in-

crease the annual production of "this important
fishery, which has remained at a standstill for
several years past, mainly because of the
partial exhaustion of several of the most ex-
tensive sponging-areas.
Accompanying tliese artificial growths was

a collection of over a hundred speijimens of
the various grades of Florida sponges of
different sizes, each labelled with its supposed
age, l)ased upon estimates of the average rate
of growth, by the sponge-collectors. This
entire collection now forms a part of the
American exhibit at the great London fisheries

exhibition. R. Rathblx.
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THE CONDITIONS NECESSARY FOR
THE SENSATION OF LIGHT.

It is general!}' assumed that the onlj' condi-

tion necessarj' for the production of the seu-

sation of light by the action of radiant energy

is, that the radiant energy must be of a certain

wave-length within the limits of wave-length

of the visible spectrum, namel}-, between wave-

lengths 7.604 xlO-^"* centimetres and 3.933 X
10"^ centimetres ; that, when the eye perceives

notliino', none of these wave-lengths can be

present. It is worth while, therefore, to ex-

amine those phj'sical conditions that result in

giving the sensation of light to ascertain

whether such assumption is warranted. As to

the eye itself, it will not make any diiference

so far as this question is concerned, whether one

accepts the Young-Helmholtz theory of vision,

the Herring theory, or any other. The only

important fact is, that, in either, energy is re-

quii-ed and is expended in the eye ; but it is

important to know how to measure the energy,

and to have a tolerably clear idea about its

form. Without any question, a ray of radiant

energy, such as is emitted by a heated molecule

or atom of hydrogen, consists of a single line

of undulations of a definite wave-length, for the

molecule cools (that is, loses its heat-energy)

by imparting it to the ether ; and a ' wave-

length ' is simply the distance to which such

a dTsturbance in the ether will be propagated

during the time of a single vibration of the

molecule. As each vibration of the latter

imparts some of its energy to the moving

ether, it follows that the energy of a ray of

light must depend upon the number of vibra-

tions per second ; or, what is the same thing,

the energy of the ray is proportional' to its

length. As all rays move with the same
velocity in the ether, it follows that any object

that should receive such radiant energy would

receive an amount proportional to the time.

Suppose, now, that an atom of hydrogen be

made to vibrate, no matter how, so as to give

a wave-length C=6.562 X 10"^ centimetres. If

such a ray falls upon the eye, it will produce

the sensation of redness, and, if the eye re-

ceives the vibrations for one second, it will

receive 4.577 X 10" vibrations ; that is to say,

it will receive as many undulations from the

ether as the generating atom made in the

interval of one second. Now, we know experi-

mentally that the eye can perceive when the

interval is as small as the millionth of a sec-

ond, when the number of vibrations of such a

ray as the above would be 4.577x10*, a very

respectable number. It would seem probable

that that number might be cousiderahly re-

duced, and still leave a suflioient numlier to

aflect the eye. If the time-interval should be

made so short as the one ten-billionth of a
second, there would then be 45,770 such undu-
lations that would enter the eye. But there

must be a limit to the number needed to pro-

duce the sensation; and it is also probable

that this limit will differ in different persons.

Admitting this time-limit, it follows that undu-

lations of proper wave-length may exist about

us, and yet not be sufficient in time-quantity

to affect the eye. If other vertebrates or in-

sects possess a shorter limit than man, it is

certain that they will see when man cannot.

But the energy of vibrations varies as the

square of the amplitude ; and hence, if one of

two rays of equal length has a greater ampli-

tude than the other, the latter might be seen,

while the former might not, although they had

the same wave-length.

According to the kinetic theorj- of gases,

the molecules are in incessant motion, in

which coUisions result in changing the direc-

tions of the free paths of each of the mole-

cules, and also in making each to vibrate,

because molecules are elastic. This vibratory

motion proper, being a change of form of the

molecule, is what constitutes its heat-energy.

The interval between encounters gives oppor-

tunity to each molecule to vibrate in its own
periodic time or some of its harmonics. Max-
well computed the number of impacts per

second for several gases,' and gives, for hydro-

gen, 17,750 X 10". If, then, we divide the num-
ber of vibrations per second by the number of

impacts, we shall have the number of vibra-

.• w f
4.577X10^ „, ..„

tions between impacts: -;= 2o,i{)i).

177.50x10°

This is on the supposition that the vibrations

produced are all of the wave-length of the C
hydrogen-line.

It is iiighly probable that this hydrogen-line

is not due to the fundamental vibrations of

the hydrogen molecule, but that it is some
harmonic (the twentieth, according to Stoney).

Whatever its harmonic relation may be, it

must be highly probable that it will fVequentl\-

be produced when the conditions are as they

are in ordinary gas ; but, in normal conditions

as to temperature, that gas is not luminous.

If tins reasoning be right, the reason it is not

luminous at ordinary temperatures and press-

ures is due solely to the slight amplitude of

the vibrations of proper wave-length, not to

their entire absence. When the gas is heat-

1 Katun, Sept. 25, 1873.
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c<l. or is iinix?ll«Ml witli great enei-gy fi-om the

terminal of :ui imliictioii-coil in :i (icislcr's

tiilic. it is not ncfcssiirv to assuini.' thai tiic

niolwules ai-e made to vibrate in wliolly new
peritxls, hilt tliat tiie ainplitndc of thoir vibra-

tions in any and all periods lias been in-

creased. thereby giving greater an)plitude, and
consequent enei^y, to the radiant uudulatiuus

emitted. suHieient to atteet the eye.

AVhen one oonsidi'rs the kinetic energy of
molecules due to their lemi)erature, it seems
probable that all l)odies— solid and liquid, as

well as gaseous— must be vibrating in all pos-

sible peritnls eontinuously ; but in solid sand iu

liquids the shortness of the free paths makes
interference too frequent to allow any mole-

cule to vibrate many times between imp.iets,

and henc-e the harinouies suffer most, and are

destroyed before they can have given rise to

undulations in sufficient number or in ami)li-

tudc to iicrform any optical service. By.heat-
ing a solid, greater amplitude is given to all

the vibrations, and we see the red or longer

undulations tirst during the process of heating,

because such are less easily destroyed by im-

pact than the shorter ones, which cannot have
at best so great an amiilitude. This state-

ment assumes that it is with molecules as it is

with visible masses of matter: the greater the

number of vibralions possible to it, the less

the possible amplitude.

With these conditions as stated, it is readily

seen why common objects are not at all times

visilile. th.it is to say, are not hnninous. It is

because our ej-es are not sensitive enough to

respond to the slight energy of the undula-

tions due to both lack of amplitude and short-

ness of the rays, not because those rays are

absolutclv wanting. A. E. Dolbear.

RADIOMETERS WITH CURVED VANES.

Amono the radiometers in a collection which
I have recently examined were two with curved
vanes of silver. The mdius of curvature was
less than 2 cm. When placed in front of a

lamp, the concave side moves towards the

source of heat. I have found no satisfactory

explanation of these movements. According
to a recent article by Dr. Pringshoim, the

convex side of these vanes is sujjposed to be

at a higher temperature than the concave side.

The grounds for such an hypothesis are not

obvious ; and it would seem hardly possible

that an apprecialile ditl'crence cojild exist be-

tween the surfaces of a thin sheet of silver.

It is more probable that the air on one side

of the vane is hotter than that on the other.

Since the ' kick ' of a nmlecule tle|iends on
its increase in temperature, the vane will

move towards the side on which the air is the
warmer.

Dr. Pringsheini mentions an experiment in

which he brought the lieat to a focus inside
the radiometer at a point in front of the vane,
lie found that the air gave no evidence of
being heated. I repeated the experiment
with solar heat, using a lens of three inches
diameter and four inches focal length. The
heat in air was sufficient to ignite instantly a
common parlor match. When the focus was
kept in front of the vane of an ordinary radi-

ometer for two minutes, no appreciable effect

was observed : the instant it touched the vanes,
however, the\- gave a start, anil began to re-

volve. This experiment shows that the effects

observed with curved vanes cannot be attributed
to concentration of heat-rays from the vanes.

According to the kinetic theory, this rota-

tion is set up only if the molecules arriving
on the convex side of the vane receive a greater
positive increment to their velocity than those
arriving on the concave side. These conditions
are satisfied in this way : if the vanes are
wanner than the air, the particles leaving the
vane in both directions have an increasetl velo-

city ; but take, for inst.nncc, the particles

moving in lines parallel to the axis of the
concavity towards the vane from either side,

those on the convex side are scattered by re-

flection, those on the concave side are brought
to a focus at a distance (in this instrument)
of less than 1 cm. from the vertex of the

concavity. The molecules in the vicinity

of this focus receive an increase of kinetic

energy ; and similar rea.soning holds for the
sets of molecules moving parallel to each other
iu any other direction. Hence the molecules
on the concave side are hotter than those on
the convex side, though not necessarily so hot
as the vane itself. Since the molecules on
the concave side receive a smaller increase of
velocitj- from the vane, thej- give it a smaller
reactive push.

^

The action of the case in a radiometer is

vor3- prettily shown by wetting it with cold
water. The action is best examined with
curved vanes, or with vanes of metal covered
on one side with mica. The rotation is at

first in the same direction as on heating, show-
ing that the air has become cooled by contact
with the glass, but is alter a time reversed,

showing, that, by quafti-conduction through
the air, the vanes have become cool, while the

glass is regaining its original temperature.

Geokue W. Evaks.
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rilE IGLOO OF THE INNUIT.-^— U.

Among the natives of North Huclson's Baj-,

the first huts of the season, if there is a scarcity

of compact snow, are made of ice. Rectan-

gular shibs, three to fonr by six or six and
one-half feet, are cut from some neighboring

fresh-water lake where the ice has formed to a

thickness of six inches. As a rough approxima-

slabs weigh nearlj' half a ton. When dragged
from the lake, the}' are turned on edge, and a

hole cut through their centre. By means of a
strong seal-skin line passed through this hole,

two strong men can handle a slab with consid-

erable ease, moving or sliding it long distances.

It takes four or five persons to put the first

two together, the slight inclination which is

given them holding them up when once in po-

MAKING AN ICE-IGLOO.

tion, these slabs may be said to be about the

size of an ordinary door. The slabs are placed

almost upright, resting on their ends, and joined

so as to form a circular pen of from ten to fifteen

feet in diameter. Over the top of this the sum-

mer seal-skin tent (too-pik) is spread for a

roof; being supported by the tent-poles cross-

ing at convenient places, and held in place b}'

a lashing of seal-skin about a foot below the

top of the ice-slabs.

In one of the slabs, generallj- on the side

facing the south, a large opening is cut, which

is further protected bj' a smaller storm-igloo

having an entrance-hole no larger than the

girth of the most corpulent Innuit of that par-

ticular village.

As an aid in cutting, a rectangle is marked
on the surface of the ice, having a width equal

to the length of the proposed slabs, and from

it they are cut with an ice-chisel (too-oke)

.

This chisel is generally a heavy mortising-

chisel, securelj' lashed to the end of a pole

from six to seven feet long. I have seen baj'-

onets, sabre or sword points, or sharpened files

made to serve the same purpose. The Es-

quimaux around King AVilliam's Land used

the spikes from the wrecked ships of Sir John
Franklin's ill-fated expedition. The large ice-

1 Continued from No. 28.

sLtion. After this, two or three are all that are

needed to add each slab, until the house is

completed. When two slabs are abutted

against each other, the edges are trimmed with

a snow-knife to give as much bearing-surface

as possible ; and, when permanently set, snow
dipped iu water is applied to the joint inside

and out, corapleteh" closing all crevices, and,

when frozen, binding the two as solidly as if

but one. A handful is also put in the central

hole, which held the seal-skin thong, and the

ice-pen is practicalh* air-tight around its sides.

The floor of snow has become packed by the

treading of the builders ; and over it are laid

flat stones, on which are spread a great many
coarse robes of reindeer, musk-ox, and polar-

bear skins, and over these the finer reindeer-

skins that make the bed, which occupies over

half the floor.

These ice-igloos are as transparent as glass ;

and before thej' are covered by the diifting

snow, or their interiors dimmed by the smok-

ing of the sooty lamps, a night-scene in one of

these villages, especiall}' if it be large, with

the brilliant burning stone lamps in full blaze,

is one of the most beautiful sights 1 have ever

witnessed, especiall}- in this dreary land. Could

one imagine the little Lilliputs living in flat

candy-jars with drumhead covers, he would
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have a fair niiuiature representation of an ice-

village.

Our canvas tent becoming very uucomforta-
We on account of the intense cold, which had
sunk to nearly— ;{0°F.,wc had a large ico-

igtoo constructed, into which we moved on the
1st of November. 1S78. and found it decid-
edlj' more habitable.

If the village be small, they generally con-
struct an ice-house per day, ail working, either

catting out the slabs, hauling them to the igloo

site, putting them into shajjc, or chinking the
cracks with wet snow ; and this is continued
until all are housed. If a large village, they
divide into parties.

Sometimes the Inmiits will retain their ice-

igloo, even after the snow has become fit

for building-])urposes, the seal-skin tent Ijeing

removed, and a new dome-shaped roof made
of snow-blocks. Such cases, however, are

extremely rare ; and unless this combination
igloo is covered in thoroughly with deep snow-
drifts, or with snow thrown u[)on it to a depth
of at least four to six feet, it will not compare
in comfort with that of snow alone. The rela-

tive conductivity of the two materials, snow
and ice, readil3- explains the reason. The ice

also condenses the moisture of the breath, and

the steam from cooking, more readily upon its

cold, smooth surface ; and this becomes at last

an almost unbearable annoyance, — an annoy-
ance which can be comprehended without ex-
planation. The advantage of this igloo of ice

is in its straight upright walls, which give more
room than the slanting sides of the snow-house,
while it is also easier to build, the ice portion
being already constructed. We lived in such
an igloodining the winter of 1H7M-7'J ; but none
of the Inuuits around us retained theirs, and
often complained t)f the cold when in ours, and
referred it to its peculiar construction. I might
add, however, that our three bedrooms or bed-
igloos, which were attached to and communicated
with the main one of ice, were wholly of snow.
As the reader must have already surmised

from the hints given from time to time, the

true igloo is built of snow, those already de-

scribed being used but a very small portion of
the year. It is used on all their winter jour-

neys, even for a single night ; and, as contrary
to the prevailing belief, the Innuits travel the
most during this season, one can see that a
person sharing their life and travels would have
many opportunities, during two long winters
with them, to see igloo-building and igloo-life

in nearly all its aspects.

> "N

AN ICE-IGLOO WITH 3NOW CAPPINU.
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When the native has decided to veliuquish

his house of ice for one of snow, or on a sledge-

journey has decided to go into camp,— in short,

is going to build an igloo, — the first thing done
is to get out the ' snow-testers,' with which they

determine the compactness, depth, and general

availability for building-purposes of the snow-
drifts. The ancient style of snow-tester, a, and

SNOW-TESTERS, ANCIENT AND MODERN.

those j'et used by the Esquimaux who have no
trading communications with the whalers and
explorers, is one made from reindeer-horn, about
the diameter of a little finger, and probabh^
three feet long. One end is sharpened, and
the other, formed as a button about the size of

a quarter of a dollar, is held in the palm of the

hand. The modern tester, 6, is simpl3' the iron

rod of the seal-spear with the barb removed.
Having halted on some lake that thej- know

hy certain signs has not yet frozen to the bot-

tom,-' the men scatter out like skirmishers

along the deep snow-drifts near the shore, and
commence prodding with their testers. Finally

a shout from one shows that he has been suc-

cessful ; and, leaving the tester sticking in the

snow to mark the spot, he and the others re-

turn to the sledges, which are then brought up,

and the building commences.
It takes considerable experience, coupled

with good judgment, to pick out the best

building-site ; and, while the constant prodding
with the testers oftentimes looks foolish to a

spectator, it is no inconsiderable part of the

performance. Snow which looks perfect on
the crust ra&x be friable beyond use a few
inches deeper, and this the tester will reveal.

Soft drifting snow maj- cover a bank of splen-

did building-material. Again, the drift maj- be
freely interspersed with hidden stones and
bowlders, which the testers will bring to light

if freely used. This testing for good snow
generall}- occupies from ten minutes to a quar-

ter of an hour : but I have seen it drawn out to

an hour, or so long as it takes to build the igloo

itself; and, in fact, I have seen them compelled
to abandon the most favorable looking lake

after having skirted its whole outline, and
move on to the next.

^ This is generally done by lying flat on the ice, and placing
tbeir eyes as close to it as the nose will allow, when some vary-
ing peculiarities of the ice-colore decide tbeir conjectures.

{To bt continued.)

ILLUSTRA TIVE A PPA RA TUS FOR
ASTRONOMY.

The accompanying figure represents an ap-

paratus designed for use in teaching astronora3'.

It is mounted so that tlie axis on whicli it

rotates is parallel to the earth's axis. Two
circles represent the equinoctial and ecliptic,

and on the latter is a strip of

wire cloth to represent the zo-

diac. The circles are of such

a size that the meshes of the

cloth (in this case a half-inch)

are one degree in size, and
larger meshes of five degrees

are made, extending to the cir-

, cle of the equinoctial. The northern halves of

the two colures help to hold all in position.

The lower part of these latter circles are dis-

pensed with, so that one may convenieutl}'

stand near the centre, the frame being of such

a height as to bring the centre nearly on a

level with the eye.

It helps the beginner to obtain a clear con-

ception of the fundamental circles so often

referred to, of their actual position in the

heavens, and their apparent diurnal- change
of motion. It enables him also to represent

the sun, moon, and planets in their correct
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positions at any time, tlieir light ascensions
and declinations (or longitudes and latitudes)

being given. For this purpose 1 use disks of
cardboard, with small hooks attached by which
they may be readily fastened to the wires. It

is. besides, very convenient to use in the expla-
nation of many questions and topics that arise

in the course of the subject. A light rod or
wire attached to a standard serves as a hori-

zon when required.

The apparatus grew out of the need felt of
something besides the celestial globe and the
usual means of illustration for use in the lec-

ture-room. The idea of it was suggested by a

description of something like it which some
one had seen ; but the description was so vague.
I am unable to say how nearl}- similar is this

design, or whether it is any improvement or not
on what may be used elsewhere. But I have
found it to serve a very good purpose in the

lecture-room, and think it may be serviceable

to other teachers. G. B. Meerimax.

HELL'S OBSERVATIONS OF THE TRAN-
SIT OF VENUS IN 1769.

Pkofkssor Newcomb has lately taken advantage
of a visit lo the Imperial observatory of Vienna to

make, with the consent and support of its director,

Prof. E. Weiss, an examination of Father Hell's

manuscript record, with reference to deciding on the

alleged falsification of these observations by llell

himself. The result of liis examination was so dif-

ferent from that generally accepted, that Professor

Newcomb prepared and presented to tlie Koyal
astronomical society a statement of the evidence and
his conclusions. The story of Hell's supposed tam-
pering with his observations of the transit, made at

Wardhus in 1709, is, in substance, that he delayed

publishing them so long as to give rise to the suspi-

cion of intending to alter them ; that he showed
them to no one until after he had received the

observations made at other stations; that a cloud

was thus thrown over their genuineness; that the

suspicions thus excited were confirmed in 18.3.")

through the discovery and publication by Littrow of

HelTs original manuscript journal, which its author

h.ad neglected to destroy; and that the examination
of this journal showed numerous cases of alteration

and er.asure of the original observed figures, includ-

ing the seconds of first interior contact, which had
been completely erased, and replaced by new numbers
inserted with different ink at some siibsequent time.

And the reason for all this was supposed to be, that

Hell desired to publish, not his true observations, but

results which should be in the best possible accord-

ance with the observations of others. More precise

statements on some points are these: the transit

occurred 1760, June 3; Hell's party sailed from Ward-
hus, June 27, but meeting with delays from adverse

weather, and stopping to makcobsci'vations, they did
not reach Drontlu-im until .\iig. 30; after some stay

here and in Christiania, Copenhagen was reached
on Sept. 17; the ob.-ervations were communicated to

the Danish academy of sciences in November or

December; the printing commenced Dec. 13, and'on
Jan. 13, 1770, Hell received twenty printed copies.

Professor Newcomb remarks that he does not know
the original authority for the statement that Hell

was loudly called upon for his ob^ervations before

he would consent to their publication.

The document which Professor Newcomb has
scrutinized is a thin manuscript volume in folio, con-
taining twenty-seven finely written pages, and nearly

as many blank ones, bearing the heading " Observa-
tiones Astronomicae et Caetera in Itinere litterario

Vienna Wardoehusium faetae. 1708. A. M. Hell."

This volume is assumed to be in Hell's own writing,

and to be his original journal of his observations.

Littrow apparently treats of it as the actual first

record of the observations, but to Professor New-
comb this seems very improbable. He concludes
that the writing of this journal was done at the

observing-station, probably at the close of each day's

work or each set of observations. What Hell sent to

press in December, 1709, was not a transcript of this

journal, but a more copious account, containing

eighty-one printed pages, wilh only an occasional

identity of language. But, with a single unimpor-
tant e.xception, the numbers are all printed with-

out change from the original manuscript journal,

whether corrected or uncorrecled in that journal.

It is very clear to Professor Newcomb that nearly all

the alterations were made at the station — two, at

least, before the ink got dry. And he further con-

cludes, that, whatever the .sources from tcliicli the cor-

rections were derited, the numbers a.s printed by Hell

tcere all but one or two obtuined at Wardliu.i. Going
into these maimscript corrections more in detail, it

seems quite clear to Professor Newcomb that the

alterations in the numbers representing the observa-

tions of first contact were made with the same ink as

the original; and he regards only one conclusion as

certain, — that the corrections were made at the time

of writing, and without the slightest intention of

giving any thing but the actually observed moment
when Venus was first seen.

Coming now to the much disputed observations

of internal contact, the figures of seconds seem at

first sight to be corrected. Littrow says that the

paper bears marks of having been scraped, and that

the original figures of seconds had been carefully

erased, the ink, in consequence, spreading in the

paper. Professor Newcomb remarks, that one sees

at a glaitce that the latter statement is erroneous;

and he applies to the question of erasure the test of

viewing the paper by oblique sunlight, and proves the

texture of the surf.ice to be still uninjured. The evi-

dence thus leads to the certain conclusion, that no dif-

ferent figures from those now visible were ever wiitlen

there. If, then, they are in any way the result of

calculation from other observations, the place niust

have been left blank until Hell got back to Copen-
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liagen, and made the necessary calculations,— an
hypothesis too fanciful for serious discussion. An-
other part of the record looks more suspicious, — a
line. ' fulmen 9 32 48,' is not only an interlineation,

but is written in decidedly different ink from all the
original manuscript. The original journal, up to

the time that Hell left Wardhus, being all written
in one kind of ink, we conclude that the inser-

tion was made after he reached Copenhagen, and
after he had seen the observations of others. Two
hypotheses are before us as to how the insertion

was determined,— we may suppose that Hell, when
he found he had omitted what other observers con-
sidered an important phase, tried to remember how
long after the recorded contact he first saw the sun's
limb continuous, and wrote the result in his journal;

or we may suppose that he made a memorandum at

the time of the observation, but omitted to copy it

in the journal, either through inadvertence, or

because he deemed it too late for contact. AVhen he
found the phase important, he merely copied the

omitted record in his journal. The use of the queer
word ' fulmen,' which appears only in the manu-
script, seems to Professor Newcomb to give color to

the latter hypothesis. He can hardly conceive of

one using it deliberately, after six months, to express
the formation of the thread of light; whereas, at

the moment of observation, in the excitement and
hurry, it woirld be a very natural single word to des-

ignate the rapid increase of the effulgence of solar

light around the following limb of Venus, which fol-

lows true contact at ingress. It is a strong confirma-
tion of this view, that Mr. Stone, without apparently
having made any comparison with Plell's printed
observations, reached this same conclusion as to the
probable use of the word ' fulmen.'

With regard to the egress of the planet, the times
of Hell's notes of the ' gutta nigra ' are each increased

by two seconds; but obviously this correction was
made at the time of writing. More serious is a cor-

rection of the time of observation by Sajnovics, the
companion and assistant of Hell. They, no doubt,
discussed their times; and, in consequence of such
discussion, Sajnovics concluded that his times were
late. In the exterior contacts, the only corrections

are such as were made at the time of writing, and
to which Professor Newcomb attaches no impor-
tance.

Regarding certain collateral circumstances which
have been supposed to cast suspicion upon Hell's

intentions, not only does Professor Newcomb see no
suspicious delay in making known his observations
(for the whole paper, containing an account of his

instruments, observations, and results, including an
investigation of his quadrant and clocks, a discussion
of his latitude, longitude, and time, and a full state-

ment of his observations, was written, printed, and
ready for distribution, four months after his return
to Copenhagen), but it seems difficult for him to

suppose that Hell could have had time to make so
complete a reduction of the observations of others
as to be able to compare them with his own. Tliat
his observed times of the contacts were not pub-

lished in advance, as were those of many other

observers, but appeared first in an official form wider
the imprint of the Academy of sciences, seems to

Professor Newcomb in accord with very proper feel-

ing, as the observations were made uiuler the au-

spices of the king of Denmark, and dedicated to him;
and furthermore, owing to the position of the station

being unknown, publication in advance could have
served no useful x^urpose.

In his discussion. Professor Newcomb makes but
slight allusion to the absence of many circumstances

which might be expected to accompany manufactured
observations; but he has presented all the jjosltive

evidence within reach so fully as to enable every one

to draw his own independent conclusions. His own
conclusions are,—

First, The belief that there was any suspicious

delay in the publication of Hell's observations, or

any thing in his course to give reasonable ground for

a suspicion that he intended to tamper with his

observations, is a pure myth.

Second, Excepting the time of formation of the

thread of light at ingress; excepting, also, a discrep-

ancy of one second in the time of internal contact,

and a change of two seconds in one of Sajnovics's

times,— it is proved, not only negatively and pres'ump-

tively, but by positive evidence and beyond serious

doubt, that all the essential numbers of observation

given by Hell, whether relating to the transit, time,

or longitude, are printed as concluded upon and
written in his journal at Wardhus, before there was
any possibility of communication with other ob-

servers.

Third, The addition of the time of the formation

of the thread of light was suggested by the accounts

of other observers; but the time itself is Hell's own,
obtained possibly from estimation and memory, hut

more probably fi-ora a memorandum made at the

time of observation, which he neglected to insert in

his journal.

Fourth, The alterations in Sajnovics's time of

second internal contact were probably made, because

Sajnovics himself afterward concluded that his re-

corded time was too late; but it may be assumed,

that, in reaching this conclusion, he was influenced

by Hell's observati(ms.

Professor Newcomb adds, respecting his own pro-

ceedings in investigating this subject, that, in com-
mencing the examination of Hell's journal, he had
no hope of doing more than deciding whether it was
or was not safe to use Hell's numbers as actual re-

sults of observations, and no thought of doubting

the commonly received view of the case. He soon

became perplexed to find himself differing entirely

from the conclusions .of Littrow. Before the latter

had found the manuscript, suspicion bad rested upon
Hell's truthfulness; so that when he looked into

the manuscript, and saw such extensive alteratiiuis,

the indictment seemed so clearly proven that Lit-

trow's only duty was to make the facts which proved

it; known to the world. He thus unconsciously

assumed the tone of a public prosecutor, and saw all

the circumstances from an accuser's point of view. -



August 24, 1S83. SCIENCE. 221

LETTERS TO THE EDITOR.
Errata in catalogues of stars.

The Waslihuni ol)seivati)ry possesses a nearly
complete cullectiun of micIi slar-catalo;jiics as have
been piiiiled since the year 1800. A list of ihem is

given below. It will he iioliced that this list does
not ineliule the very expensive Uiiti^h association
catalogue. Oeltzeu's Arm'laiuler's .Noilhern zones is

also missing from the list, as I have hem unable to
buy it in Kmope iluiing the past two years. An-
other very scarce catalogue (VVeisse's Ije.ssel's Zones
from + 1.')° to — 15°) I have just obtained after two
years" delay.

In each one of these calalo;;ues. I have had every
erratum known to me inserled in its proper place, so
that the set of catalogues really represents what is

known, freed from an enormous mass of misprints
and real errors.

I am not able to say how many material errors have
been corrected, but certainly not less than twelve
thousand. I think those who use star-catalogues
most will be most snrpriseil at the amazing number
of material errors which still remain in the catalogues
which they employ daily.

I have called attention to these errors in order
to say that I will engage to have any of the cata-
logues of the following list corrected completely, in
all respects like my own, for any observatory, or for
any astronomer who may desire it.

The catalogue should he sent by American ex-
press, prepaid, adilressed to nie, and accompanied
by a note asking that the work be iloue. The book,
wheu corrected, will be returned by express at the
owner's expense.
The corrections will be made by one of my a.ssist-

ants, under my direction, and an account kept of the
number of hours spent on the work. The work
will be charged for at the rate of lifty cents per
hour. I may say that the sum so received will be
paid to the copyist.

It has appeared to me, that, after the large amount
of labor which has been expended on my own cata-
logues, I was under obligaiions to give ti.e benefit of
sueh work to others, and this I willingly do.

The first list following gives the names of the
catalogues owned by the Washburn observatory; the
second gives the sources from which the errata liave

been derived. 1 shall be much indebted for references
to errata not there mentioned.

Edward S. Holden.
Washburn Observatorv, Madison, Wis.,

Aug. 1, 1883.

/. List of star-calalof/ves.

Airy: Catalogue of 1,4:!9 stars. 1S40.0.
" " l,.57ii " 18.50.0 (6-year).
« .. 2,022 " 18(i0.0 (7 "

).
" " 2,700 " 1804.0 (7 " ).

" " 2,2U:{ " J872.0 (9 "
J.

Argelander: Bonn observations, vols. 1-7. [Vols. 1

and 2 not corrected.)

Uranometria nova. (The maps not cor-

rected.]

Baily's Lalande.
Uehrmann: Uranometry. |

The maps not corrected.]

Brisbane: Paraiuatia catalogue.

Carrinston : 3,7:{.") circumpolar stars.

Gould: Uranonu'tri.i argenlina.
U'Agelet's Catalogue.

Heis: Atlas coeleslis. [The maps not corrected.)

Johnson: First Kadcliffe catalogue.

Lamout: Catalogues, vols.

Main: Second Radcliffe catalogue.
Kobinson: Armagh catalogue.
Kiimker: 12,(KK) stars.

Schjellerup: li'.tXM) stars.

Stone: Cape catalogue. 187:?.
'• •'

1S78.
" "

1880.
Weisse's Besscl's Zones I. and II.

Willie: Melbourne general catalogue. 1870.

//. Lhl of sources xichere errata arefound.
%*The name of the author of the catalogue comes

first, then a brief reference to the particular cata-
logue, and, last, a reterence to the place where the
errata are given. No reference is nnule here to cor-
rections which are usually bound in the same covers
with the original catalogue, or which are given in
subsequent volumes of the same work. I have also
included here a few reviews which contain no errata,
properly speaking.

Airy: New 7-year catalogue. — v. .;. .s. 1S7I, 100.
Argelander: Bonn obs., vi. — v. .i. s. 18117,272.

Durchmusterung.
|
A single correction to U. M.]— Astr. nachr., Ixxi. col. 240.

(Places of two stars not in D. M.) — Astr.
nachr., Ixxii. col. 5.5.

Astr. nachr., no. 1765.

Astr. nachr., no. 2396, col. .305: no. 2429,
col. 69.

[Uebereinen in der D. M. fehlenden stem.)— Astr. nachr., no. 2459.
Astr. nachr., no. 247S. Same, no. 2.527.

Uranometria nova. — Astr. nachr., xxvi. col.
.318.

Ann.als Harv. coll. obs., ix.

Northern zones. — Bonn obs., v.

[Kortsetzung von band v.] — Bonn oi)s., vi.

[Theoretical; with a few corrections to the
zones.) — V. .i. s. vol. 8, 221.

Southern zones. — Bonn obs., vi. ; Cooper's
Ecliptic stars, iv.

Baily's Lacaille: Catalogue. — Bonn obs., vii. 245;
Cape catalogue, 1880.

Baily's Lalande: Catalogue. — Bonn obs., vii. 2l:>
seq. ; Schjellerup, 10,000 siars. p. 225.
Behrmann: Atlas des siidlicheu gestirnten Hini-

mels. — V. .1. s. 1875,89.
Bessel: Zones. — Bonn obs., iv. p. i. ; v. p. x.xxii.
British association catalogue. — Cape catalogue,

1840; same, 1880.

Brisbane: 7,:!85 stars. — Cape catalogue, 1810; same,
1880.

Cape catalogue: 1840. —Stone, Cai)e catalogue,
1880, .5.59. [A single correction.)

Catalogues: Errata in standard catalogues of stars.— Monthly not. K. A. S., viii. Itil. [This volume I

have not access to at present.)
Copeland & Borgen: Mitilere oerter steriie zwi-

schen 0°nnd —1°. — v. .i. s. 1870, 197.

D' Arrest: Siderum neb. obs. hav. — v. j. s. 1808
94.

Dreyer: Supplement to Ilerschel's General cata-
logue. — V. .T. .s. 1878, 274.

Ellery: First Melbourne catalogue. — v. j. s. 1870,
178; Monthly not. K. A. S., xlii. 308. •

Feilorenko: Catalogue. — Bonn obs., vi.

Gilliss : Catalogue U. S. naval astron. expedition.
V. .1. s. 1872, 46.

Uould: Iteduetion of D'Agelet. — v. j. .<!. 1867, 2.
Standard places of fund, stars. — v. j s

1867, 22.

Uranometria argentina. — Cordoba observa-
tions, ii. 295.
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Groombridge : Catalogue. — In First Eadcliffe cata-
logue.

Bonn obs., vi.

Heis: Atlas coelestis. — Annals Harv. coll. obs., ix.

V. J. s. viii. 67, 278; ix. 236; xiii. 111.
Herschel: Gen. cat. nebulae and clusters.— v. J. s.

1S6C, 176.

Catalogue of 10,300 double stars. — v. j. s.

1S76. 61.

Jobnson: First Kadcliiie catalogue. — Bonn obs.,
vi.

Lacaille: Coelum australe stelliferum. — Bonn
obs., vii.

Lalande: Catalogue. — Monthly not. K. A. S., xiv.

195. [This volume I have not access to at present.]
Histoire celeste. — Bonn obs., vii.

Observations of 1789-90. — Bonn obs., vi.

Catalogue. — Cooper's Ecliptic stars, iv.

Lamont: Catalogues {6 vols.) — v. j. s. ix. 94.

Main, R. : 2d Eadcliffe catalogue. — v. j. s. 1870,
292.

Newcomb, S. : On the E. Asc. of the eq. fund, stars.— V. J. s. 1876, l.iS.

Catalogue of 1,098 stars. — v. j. s. 1882, 259.
Piazzi: Positiones mediae, 181-t. —Bonn obs., vi.

Riimker: 12,0(10 stars. — Bonn obs., vi.

Cooper's Ecliptic stars, iv.

Neuer folge. — Bonn obs., vi.

Preliminary catalogue of southern stars. —
Stone, Cape catalogue, 1880.

Santini: First two catalogues.— Bonn obs., vi.

Posizioni medie di 1,425 stelle. — v. j. s.

1872, 13.

Schjellerup : Al-Sufi's Uranometry.— Monthly not.
E. A. S., xliii. 266.

10,000 stars. — Bonn obs., vi.

SclionfeUl, E. : Catalog von veriinderlichen sternen.— V. J. s. 1866, 113.

Zvveitei' catalog von veriinderlichen sternen. —
V. J. s. 1875, 73.

Stone, E. J.: Results of astronomical observations
at Cape of Good Hope, 1856-58. —V. J. s. 1875, 192.

Cape ciitaloguo, 1880. —v. j. s. 1880, 297.

Strasser: Milllere oerter von fixsternen. — v. J. s.

1878, 88.

Struve (W. ) : Positiones mediae. — Bonn obs., vi.

Schjellerup's 10,000 stars, p. 225.

Taylor: Madras catalogue. — Bonn obs., vi. ; Cape
catalogue, 1840; same, 1880.

Astron. obs. at Madras, 1843-47.— v. j. s.

1873, ISO.

Vogel, H. C. : Positionsbestimmungen von nebel-
flecken, etc. —v. j. s. 1876, 276.

Weisse's Bessel's Zones, +15° to — 15°. — Cooper's
Ecliptic stars, iv.

Gould's Astronomical journal, iii. 115.

[This contains all the errata of the Astr. nachr. up to
1853, June.]

Annals Harv. coll. observatory, i., pt. ii.,

p. Iviii.

Schjellerup's 10,000 stars, p. 225.

Weisse's Bessel's Zones, + 15° to + 45°, p.
xlv.

"Catalogue." — Monthly not. E. A. S., xiv.

195. [This volume I have not access to at present.]
Wilson & Seabroke: Catalogue of measures of

double stars, —v. j. 8. 1877, 108.

Yarnall: Catalogue U. S. naval obs. — v. j. s.

1880, 20.

The search for Crevaux.
Apropos of your recent weekly summary of the

progress of geography under the titles of the Death

of Crevaux, etc., I may say that a member of the
French geographical society, M. Thouars, accom-
panied the U. S. solar eclipse expedition from Panama
to Callao, March 12-21, of this year. M. Thouars
had familiarized himself with explorations in South
America by extensive travels in Columbia and else-

where, and intended to penetrate the Pilcomayo
region, in search of the reUcs of the Crevaux expe-
dition, alone, or with only one companion, the two
disguised as Catholic priests. The attempt seems
foolhardy; and, for my part, I am glad to know that
M. Thouars intends to carry a revolver under his
priest's robe, and that he is a brave man and an
excellent shot.

If he has not abandoned his daring project, we
should hear of him during the early part of 1884.

Edward S. Holdex.
Madison, Aug. 6, 1883.

Occurrence of the swalloTW-tailed ha-wrk in Ne-w
Jersey.

Early in the evening of July 28 I was standing on
the brow of the bluff overlooking the Delaware River,
near Bordentown, N.J., when my attention was
called to a large bird sailing in comparatively small
circles high overhead. Fortunately there was a
dark blue-black cloud behind it, so that I had an ex-
cellent opportunity to observe the bird. It was the
swallow-tailed hawk (Nauclerus forficatus). It re-
mained in nearly the same position for over an hour,
when it altered its flight, and, with steady wing-
strokes, flew rapidly in a north-west direction.
The appeai'ance of this hawk here is one of the

rarest events in the experience of New Jersey orni-
thologists. Chas. C. Abbott, M.D.

A reckless flier.

One miglit think a tragic end would await such
birds as the Swifts, so bold and per.'-istent their flight;

and doubtless such is in store for many, though they
seem to .steer clear of most obstacles.

A case in point came recently to hand,— that of
an unfortunate bird impaled to the spe.ir-poiiit of a
lightning-rod above a chimney. There it remained
until shot off with a gun, — a warning and a ghastly
one, indeed, to all this swift race. F. H. Heurick.

Swallo'ws in Boston.

I saw on the 4th of this month the tirst swallow in
Boston, at the extreme end of City Point, South
Boston. I have been on the lookout for them since
April. Two friends, good observers, report that
they have not seen one this season.

Carl Reddots.
Boston, Aug. 7, 1883.

'Has any one seen a swallow this summer in Bos-
ton?' inquires a correspondent in Science, Aug. 3.

Yes: I saw six last week, perched on the state-bouse.

Prior to this I had also raised the query. Whether
it was tlie pugnacious sparrows, or legislature, that
had banished these aerial visitors from the capilol,

their old haunt, was and is a query.
Lbander Wethereli..

Boston, Aug. 11.

WARD'S DYNAMIC SOCIOLOGY.
IV.

It is ]Mr. Ward's theory, that the more com-
plex sciences should be based upon the less

complex. This he avowedly derives from
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Comte, but himself defends at length ; and his

work is constructed consistently therewith.

The part which relates to sociology, therefore,

is based upon princi|)les derived from the

physical and biologic sciences and psychology,

which he treats as a biologic science. Some
general mention is made of languages, arts,

and opinions, in various portions of the book
;

but no systematic treatment of these subjects

is presented. The same is true with respect

to all that body of facts which, if systema-

tized, the author would call static sociology.

He only attempts to treat, at length and in

order, the forces of society. This theory is

but a half-truth, and the method of treatment

resulting therefrom has sometimes led to con-

clusions that are erroneous. The most im-

portant failure in this respect is Mr. Ward's
presentation of what he denominates the four

stages of society: viz., " (I) the solitary or

antarchic stage ; (2) tiie constrained aggre-

gate or anarchic stage; (3) the national or

politarchio stage ; and (4) the cosmopolitan or

pantarchic stage." The first or solitary stage

is that which Mr. Ward supposes to exist

among animals. In the second stage he sup-

poses mankind to have multiplied in great

numbers, to have been widely spread through-

out tlie earth, and to have been aggregated

without organization. The third stage is repre-

sented by the organized tribes and nations of

the earth. The fourth stage is a prophec}', when
all men shall be organized in one bod^y politic.

It will be well to compare this scheme with

that of Morgan in his ' Ancient societ\'.' Mor-
gan attempts to cstablisli what he denominates

ethical periods. The three grand periods are

savagery, barbarism, and civilization ; and
savagery and barbarism are subdivided. The
following is his scheme :

—

method of aggregation, while Morgan's scheme
is based on the development of arts. Ward is

right in bis philosophic plan, but altogether

wrong in its execution : Morgan is wrong in

liis plan, or method, but more nearly right in

his final conclusions ; for the three grand stages

which he endeavors to establish can with some
modification be fully based on the method of

aggregation, i.e., on the data of sociology as

distinguished from teclinology. This will be
briefly set forth.

The inception of social organization is in

the biologic ditterentiation of the sexes, giving

husband and wife, parent and child, brother

and sister, and other relations of affinity and
consanguinity. At tliat time, when tiie species

now known as man had made no farther prog-

ress than have some of the lower animals at

the present time, this elementary organization

existed ; and a greater or less development of

this organization is discovered among many
species of the lower animals. On it tiie sub-

sequent organization was built. Tlie impor-

tance of this fundamental organization seems
to have escaped ^Ir. Ward.

Archeologic evidence is now abundant to

show, that man was widely scattered through-

out the earth at a verv early stage in the de-

velopment of art, i.e., in the paleolithic age.

Again : there is abundant linguistic evidence

to show, that man was widely scattered through-

out the earth at the inception or beginning of

the development of articulate, i.e., organized,

speech. In tliis condition he must have had
at least something of the social organization

which is based on sex. The stories which
have been told, to which Mr. Ward refers

without giving full credence, of men living in

utterly discrete conditions, are but idle tales,

and have no place in the data of scientific

I. Lower status of savagery .

II. Middle status of savagery

III. Upper status of savagery .

IV. Lower status of barbarism

V. Middle status of barbarism

VL Upper status of barbarism

VII. Status of civilization . .

( From the infancy of the human race to the commencemi'iil of the

) ne.xt period.

j From the aC(|uisition of a fish subsistence and a knowledge of the use

I of fire to llic commencement of the next period,

i From fho invention of the Ijow and arrow to the oommfnccment of

j the next period.

i From tlie invention of the art of pottery to the commencement of the

1 next period.

From the domestication of animals on the eastern hemisphere, and
in the western from the cultivation of maize and plants by irri-

gation, with the use of adobe-brick and stone, to the commence-
[ ment of the next period.

) From the invention of the process of smelting iron ore, with the use

I
of iron tools, to the commencement of the next period.

( From the invention of a phonetic alphabet, with the use of writing,

I
to the present time.

It will be seen, tliat Ward'
sistent with his philosophy.

scheme is con- anthropology. Mr. Ward says, '"Tiie second

and based on stage embodies none of the elements of per-
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manencj-, and cannot be expected to be found

extensively' prevailing at anj' age of the world.

It is essentially a transition stage, and, like

transition forms in biology, is characterized

by an ephemeral duration. Nevertheless, it

has numerous living representatives among the

lower existing tribes, particularly among the

Fuegians, interior Australians, AVood-Veddas,
and Bushmen." The illustrations given of

this second stage are also idle tales. These
people must also have had the organization

mentioned above as based on sex ; and it is

now known that some of them at least, espe-

ciallj' the Australians, have a highlj- organized

system of social aggregation based on kinship.

These people are, in fact, organized as tribes.

In the presence of facts, the first and second
periods of Mr. Ward disappear.

Ti'avellers among savage peoples, seeking

for the institutions with which the.y were them-
selves acquainted among civilized men, have
found them not, and have sometimes reported

the peoples to be without institutions, and at

other times have completely misinterpreted

what they did discover. If we accept such
statements, we must believe that some tribes

were without organization, and some had the

institutions and governments of civilization.

And if we compare the statements of a number
of travellers about the same people, we shall

discover that most of the savage tribes of the

earth have been reported, now as being desti-

tute of government and sociologic institutions,

and now as having kings, aristocracies, and
the elaborate paraphernalia of civilized govern-

ments. None of these accounts are true : all

are to be rejected. But there j-et remains a

body of sociologic data relating to the lower

tribes of mankind, collected by scientific an-

thropologists, chieflj- during the last two or

three decades. We owe much of this knowl-
edge to Morgan's researches, and the investi-

gations of others which have grown out of his

suggestions. We now know something of the

organization of almost everj^ tribe on the face

of the earth, though in many cases our knowl-
edge is exceedingly meagre and fragmentary.
Yet perhaps enough is known to warrant the

assertion, that there is no tribe so low bnt that

it has a sociologic organization highly de-

veloped in comparison with that mentioned
above as based on sex and exhibited among
the lower animals. The outlines of tliis plan
of organization must be set forth.

The tribes of mankind, as distinguished

from nations, have each an organization based
on kinship. This system of kinship invariably

recognizes grades, based primarily' on degrees

of affinity and consanguinitj-, and secondaril}'

on relative age, or the series of generations

which maj- be extant among a people at any
given time. All of the relations which exist

among such a people, and which raa3' be de-

nominated as rights and duties, are deter-

mined bj- the kinship relations recognized in

their social organization, and expressed in

their language. This subject is too vast for

thorough exposition here, and a single illus-

tration must suffice. Among all such tribes

age gives authority, but no method of de-

termining the absolute age of anj* individual

exists among them. Dates of birth are soon
forgotten. But there is in the language of

every such tribe a device by which relative

age is invariably- expressed ; for every man,
woman, and child accosts and designates every

other man, woman, and child within the tribe

bj' a term which in itself expresses relative

age. Thus, in these languages there is no
term for brother; but there is one term for

elder brother, and another for younger brother.

A man cannot speak of his ' brother ' as such
simpl}' : he must use a term which says ' m)'

elder brother,' or ' my younger brother,' as

the case ma3' be. In the same manner, if he
speaks to or of any other person in the tribe,

the term by which that person is designated

will itself show the relative ages of the persons
speaking and spoken to or of. Age gives au-

thorit}-, and this authority is so important and
so universal that it is woven into the texture

of every tribal language. Ever^- tribe is or-

ganized as a great family,— a sj'stem of kin-

dred.

From this plan of earl 3- tribal organization,

there is a great development exhibited in

manj' waj-s ; for tribes are differentiated into

classes, or clans, or gentes, which are interde-

pendent bodies politic.

This tribal organization, so briefl}' character-

ized, has its fundamental idea in kinship ; and
the minds of the people in this stage can con-
ceive of no other form of organization. If
two or more tribes form an alliance, temporary'
or permanent, for defensive or oflfensive pur-

poses, one or both, the same thought prevails.

In a council for sucli an alliance, one of the
first propositions to be settled is, ' What shall

be the kinship relations existing between us ?'

and, before the alliance can be consummated,
this must be settled.

Once upon a time the Cherokees, Choctaws,
Chickasaws, Muskokees, and other tribes met
in council for the purpose of forming an alli-

ance against the upper Mississippi tribes of
the Dakota stock ; and it was decided, that,
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as the Clierokces lived at the sources of the

streams that watered the country occupied l)v

the other tril)es, the_v, the Cherokecs, should
be called "ehler brothers,' and the tribes living

on the lower courses of the streams should
come in order from east to west as second,
third, fourth, fifth, and sixth l)oru sous, be-

cause such was the course of the sun as it

travelled over their lauds. Then the people

of one trihe called the people of another
• elder ' or \vounger ' brothers, and took pre-

cedence and authority in council and war
therefrom.

This plan of organization is a distinct

methotl of aggregation, designated as kinship,

or tribal ; but it graduall}- developed into

something else. As tribes, bj' alliance, b.y con-

quest, and various other processes, enlarged,

it was done by establishing artificial kinship,
— by what Sir Henry Maine denominates a
' legal fiction ;

' and in manj- cases it came to

be that the whole organization was chiefly a
legal fiction. Kinship ties were chiefly arti-

ficial. Under these circumstances the kinship

bond, composed of marriage-ties and streams
of kindred blood, was found to be but a lope

of sand ; and gradually, bv many stejjs, the

basis of aggregation was changed to territory,

and the bonds of society became the organs of
government for the regulation of relations

arising from propert3-. But, before a territo-

rial S3"stem of aggregation is fully established,

intermediate stages are discovered. First, the

tribal organization occupies a distinct territory,

but the territorial organization is latent ; then

aggregations partly by territory- and partly

by kinship supervene ; and finally, by man}'

steps, kinship organization is abandoned, and
territorial orgauization remains. This gives

two very distinct methods of aggregation or

plans of social organization, viz., kinship and
territorial society, or tribal and national gov-

ernment ; and the two are objectively dis-

covered, and not simjjly theoretical. The first

in its simplest state is Morgan's .Status of

savagery ; the second in its simplest state is

Morgan's Status of civilization. His Status

of barbarism includes the higher forms of

kinship organization ancj the transition forms

mentioned above. If we confine his Status of

barbarism to the transition forms, we will then

have savagery, barbarism, and civilization

established properly on modes of .nggregation ;

but barbarism will merely be a transition stage,

and comparatively ephemeral.

Of Mr. Ward's fourth st.age, it is simply

necessary to say that he himself recognizes it

as an ideal of the future ; but it is proiwrly

based upon history, and is in the manifest
course of social evolution. Of the myriads of

languages once existing, and of many of which
we now have but mere glimpses, few remain,
aud of these few a very small number are rap-

idly predominating. The many have become
few, and the few will be completely unified, for

such is the course of philologic evolution. Of
the myriads of tribes scattered by the shores
of the seas, on the margins of the lakes, and
along the streams of all tlie habitable earth,

but few remain. They have been gradually
integrated into larger tribes, and finally, with
the most advanced, iuto nations ; and the time
will come when there will be but one body
politic, for such is the course of sociologic
evolution. Every tribe of the myriads that
have spoken distinct languages has each for

itself developed a mythologic philosophy.
These mythologic piiilosophies are- rapidly dis-

appearing, and now are comparativelj- but few ;

and the time will come when but one philosophy'

will remain,— the philosophy of science, the
truth.— for such is the course of philosophic
evolution. The fourth stage of society — the
cosmopolitan or pantarcliic— is a legitimate

induction, a qualitative but not a quantitative

prophecy, for who shall say when it shall

come ?

Morgan's method of basing his stages upon
the arts is unphilosophic : it was simply stages
of art development, not st.iges of social organ-
ization. But, because art and society have
evolved interdependently together, it ver^'

nearly represents the truth ; but the .ictual

condition of the progress of any given societv"

or body politic can be determined with less

accuracy from its arts than from any other de-
jxirtmcnt of anthropology, and this from the
fact that art is expressed in material form that
can be easily imitated. Its use is at once ap-
I)arent ; and a people may easilv borrow an art.

or an aggregate of arts, without passing through
the stage necessary for its invention. Arts,
therefore, travel beyond the boundaries of
tribes, languages, and philosophies, an<l are
rapidly spread throughout the world. Tribes
that to-da}" use the l)ow and arrow nia^- to-

morrow use the gun, though they have no
kudwledge of chemistry and metallurgy. The
attempts of the archeologists of modern times
to trace migrations, or to connect peoples by a
genetic tie. have been to a large extent ren-

dered vicious by the failure to recognize this

jjrinciple. Tribes ami nations, peoples, bodies
politic, cannot bo classified by arts : but the
evolution of arts may be marked off in stages,

as done by Morgan ; and his stages arc the
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best j-et proposed, though he failed as au eth-

nologist in the attempt to classify races.

In the same manner, but to a less degree,

scholars have failed to classify peoples bj-

languages ; for languages onlj- to a limited

extent represent genetic connections of peo-

ples. Tribes speaking diverse languages have

coalesced ; and languages have thus been com-

pounded, and language has supplanted lan-

guage. A linguistic classification, therefore,

is not completely ethnic, but it comes nearer

to the truth than the technologic classification.

If a classification bj- philosophies were at-

tempted, it also -would fail, though it would be

superior to the philologic ; for opinions last

longer than words. A sociologic classification

of peoples also fails to exhibit genetic relation-

ships. Arts, languages, states, philosophies,

may be classified, each to show genetic relation-

ships ; but they each and all together fail to

classifj- mankind in a fundamental and philo-

sophic manner.
Scholars have devoted much time and inge-

nuit}' to classify- mankind by biologic charac-

teristics, sought for in the color of the skin,

the texture of the hair, the form of the skull,

the relative proportion of parts, etc. These

attempts have all failed. It is probable that

in the early historj^ of mankind biologic diflfer-

entiation progressed so far as to produce some
well-marked varieties ; but the biologic method
of evolution by the survival of the fittest was
more and more repealed as the anthropologic

methods of evolution gained ground, and the

scattered and discrete tribes were more and
more commingled by the union here and there

of distinct streams of blood, bj- the spread of

arts, that placed all peoples under conditions

of artificial environment, and made them more
and more independent of natural environment,

and bj' various other anthropologic conditions

too numerous and complex to be here set forth.

But, altogether, the tendency' to diflferentiate

into distinct biologic peoples has been over-

come, and the tendency to unification has been

steadily increasing : so that the distinctions of

biologic varieties of mankind, of which we now
have but hints in the biologic characteristics

remaining, are gradually being obliterated

;

and we ma^' confidentlj' predict that in the

fourth stage, yet to be reached, race distinc-

tions will be utterly lost.

In the short articles of this review an at-

tempt has been made to give a sj'uopsis of the

work in question, to show the relation of ' Dj'-

namic sociology ' to current philosophj-, and
to point out its more important defects. Little

space is left for that commendation which its

intrinsic merits deserve. Mr. Ward's presen-

tation of the subject is simple, clear, syste-

matic, and courageous. For its preparation he

has explored vast fields of thought ; and his

conclusions, however they may be questioned,

cannot be ignored by those who are interested

in modern philosophy. Ward's Dynamic so-

ciology is America's greatest contribution to

scientific philosophy.

ELEMENTARY METEOROLOGY.
Elementary mele'trology , ivitli metenrological charts

and iUustraliims. By 11 H. Scott. London,
Kegan Paul, Trench, §• Co., 1883. 408 p. 8°.

This volume, the latest English contribution

to the science of meteorology, is not a treatise,

as the title indicates. It is, however, an ex-

cellent work, treating the subject from a mod-
ern stand-point, and sweeping away manj*

untenable theories. We especiall}' note the

chapters on the barometer and on the forma-

tion of rain and hail. The descriptive chap-

ters collecting all known facts relating to wind
and ocean currents are ver\- valuable and well

presented.

Our author rejects the once seemingh' satis-

factory' theory, attributing the south-west mon-
soon winds of India to the rising of heated air

above the plains to the north-east of the Him-
alaya range, and also the theory that the ex-

istence of sea-breezes is due to the rising of

heated air upon the land near oceans. He,
however, adopts this theory of ascending cur-

rents of heated air in explaining the formation

of cumulus-clouds. It is difficult to see how
the atmosphere can be heated, save graduall}',

in strata parallel to the earth's surface, except

on mountain sides. This is the theor3- adopted

b}- Hann, who regards the cumulus-cloud as

simply indicating the layer at which the air has

the temperature of the dew-point.

Mr. Scott seems to indorse the theory that

there is an ascending current in the centre of

a barometric depression, though his storm-

chart on p. 355 shows all the wind-directions

near the low centre tangent to the isobars.

This shows that the air-motion, which at the

outside of the storm is directed more or less

toward the centre, gradually becomes circular

as it approaches the centre. Such a whirl

moving over the earth's surface, losing a part

of the air in its path, does not require anj-

ascending current at its centre. The same
maj' be said of our author's theory that rain

can be formed bj' rising currents of heated

air. In this case, not onlj^ is there the doubt-

ful assumption of an ascending current, but
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the formation of rain under these eirciimstancos

seems disproved, in another place, h\ the

author himself, who rejects the theory that any
considerable precipitation can be produced by
the mixture of masses of hot and cold air.

Mr. Scott acknowledges that nothing definite

is known as to the origin of atmospheric elec-

tricity ; but his conjecture that the coalescence

of cloud-droplets into raiu-drops may be due
to electricity will hardly be accepted liy mete-
orologists at present. The description of a

peculiar electrical manifestation observed in

the Alps, July 10, 1803, is very similar to that

given bv Siemens while on Cheops pvraniid,

April 14, 1S.J9.

The division of thunder-storms into heat

and cyclonic is hardly applicable to the United
States, where it appears as if no thunder-:

storms occur, except as largely influenced by,

or directly dependent on, the presence of a
barometric depression.

The error of more than forty million square

miles in the earth's surface between the equa-
tor and .'50° north latitude should be corrected
in the next edition.

The statement, that at great depths in the

ocean a probable uniform temperature of .".2° V.

prevails, has been disproved by the researches
of Professor Verrill and the U. S. fish-com-
mission.

We notice on p. 302 the surprising state-

ment, that, as' the central otllce of the U. S.

weatlier bnreau is in the eastern part of the
country, there is a great advantage to those
predicting storms b^- the use of the tele-

gr.aph.

The chart of mean January isobars does
not incorporate Stelling's work in Siberia,

published in 1S7!>. and accepted by Mohn
in the Last edition' of his .Meteorology. Mohn's

. chart shows a mean pressure over central Si-

beria of 780 mm. (30.79 in.), while the highest
figure in Scott for the same region is 30.4
inches.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

The thirty-second annual meeting of the

American association was opened in the halls

of the university of Minnesota, Minneapolis,

Aug. 15, at 10.30 a.m. Dr. J. W. Dawson,
the retiring president, introduced the presi-

dent elect. Prof. C. A. Young, who briefly

and gracefully expressed his thanks to the

association for tlie distinction they had offered

him. After welcomes spoken by the governor
of the state and the mayor of the city, the

principal address was made by the acting

president of the university. Dr. W. AV. Folwell,

on behalf of the local committee. From his

adilress we print the closing sentences :
—

I should <lo a wrong to ray city if I should leave

upon you the impression that we are so overwhelmed

and engrossed with our material labors as to have no

care for the things. of the mind and the higher life.

If that were true, why should we welcome with so

much sincere ardor tlie assemblage of your associa-

tion ? From the villages of New England, and the

farmhouses of the Middle states, our people have

brought that perennial curiosity, that thirst for

knowledge, that intense though sombre imagination,

which havegiven American civilization and American

literature a cast and hue of its own. 1 must, in a

word, praise our system of public schools, both city

and state, which imder able management and popu-

lar support cannot, we believe, be ranked below Ihose

of any communities of our size in the Union. Minne-

sota is the first place which has organized its second-

ary as well as its primary education, and offered to

every child in the state a free course of studies, from
the alphabet to the degree of master of arts. Our
churches, goodly in size and number, may speak for

the interests of religion. The future will attest the
diligence and th« fidelity of those who love music
and the sister arts, of whom far older cities might be
proud. It is thus, however, Mr. President, that we
Minneapolitans, alert, pre-occupied, pause in the midst
of our labors to welcome your already venerable asso-

ciation. We hail you as the survivors of a generation
of great investigators, — the Sillimans, ttie Baches,
the Morses, the Kogerses, who have made their own
country famous and their own names as imperishable
as science herself. AVe hail you as the worthy suc-

cessors of such a generation, perpetuating and enlar-

ging their work. In common with civilized people, we
recognize the immense debt of the modern world to

science; yet often, no doubt, while we are filling the

sky with applause to some lucky inventor, we are not
remembering the years, perhaps generations, of incon-
spicuous and painful labors, carried on in our studies

and laboratories, which made the invention possible.

Let the inventor have his glory and his profit without
envy and without stint; but let us not fail to build

the cenotaph of a thousand nameless geometers, star-

gazers, and natural philosophers, who, vforking in

silence and obscurity, without thought of fame or

hope of reward, put it in his power to bless and capti-

vate the world. We are grateful, therefore, to science

for the telegraph and the microscope, for chloroform,

for the photograph, for all the nameless applications

of electricity. To science we owe that magnilicent
apparatus of transportation which is the crowning
and distinctive feature of modern material life. To
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science we owe the thousand appliances which yield

comfort and even elegance to the humblest house-

hold. Immense as are these contributions of science

to material comfort anil happiness, she has still, I

think, performed greater services to mankind. The
scientific method developed in the study of nature

has spread to all branches of investigation. It has

permeated all our education: it has boldly leaped the

boundary between physics and metaphysics. It has

even penetrated into industry and business and com-

mon life. The modern man first collects what knowl-

edge he can about his enterprise or adventure, and

assures himself of its value. He then makes the best

quest he can in regard to the future. Then he as-

sembles new fficts, and, as the facts require, revises

and amends his theory, till at length it becomes a

working rule, maxim, and principle. He knows not

merely how to know, but how to guess. The pene-

tration of the scientific method into the operations of

trade in great commercial centres is very conspicuous.

We even endeavor to gamble scientifically. No Drew,

or Armour, or Gould ever forms his corner without a

most careful study of the situation; and his venture

is his bet on the correctness of his theory. The
farther extension of the scientific method, till it

shall become the guide of conduct in the every-day

life of all men, is now the chief problem in educa-

tion.

In the next place, I think science may at length

fairly claim to have wrought out, under great diffi-

culties, a working hypothesis of our universe in the

nebular hypothesis and its almost necessary corollary,

'evolution.' It cannot be denied that we are all,

in some sense, evolutionists, — some of us against

our prepossessions, some of us by insensible but

progressive lapses. I am not competent to argue out

this great theme. I feel bound to admit that the

evolution doctrine, in one form or other, has quietly

taken possession of the modern mind. Why may we
not gladly accept it as a most useful working hy-

pothesis of the mode' of creation ? I say, of the mode

of creation; for the mystery of creation will forever

mock the powers of man. Only this we know: that

unless human consciousness is a juggle, and human
language a mockery, there can never be to man a

creation without a creator, nor an evolution without

an evolver.

Another great service of science is the mainte-

nance in the world of a body of men, a lay priest-

hood, devoted to the search for truth for its owu
sake and its own value. In a mercenary age, when,

in the opinion of a distinguished contemporary,

mercantilism has become a huge disease and excres-

cence on society, the example of such a body of men
is of supreme value in the training of the new gener-

ations. Youth are formed, a wise Greek has taught

us, not so much by schools as by the example of dis-

tinguished men.
A still greater benefit of science to mankind is the

emancipation it has wrought for us, in the last genera-

tion, from superstition and the dominion of imagi-

nary powers. It is no long time since it was generally

believed by civilized men, that human affairs were

under the control of the spirits of the air, good or

evil. Men walked in cringing terror, by day and
niglit, of demons and goblins damned. The earth-

quake, the tornado, the lightning's stroke, they

looked upon as instruments of punishment for the

sins of rulers and peoples. Thanks to science, the

modern world has emerged from this cloud of gloom.

We have some certain knowledge. Knowledge is not

merely qualitative, but quantitative. Truth ever

makes free. Above all, we know that all things in

nature are governed by law,— law, " wliose seat is in

the bosom of God, whose voice is the harmony of tlie

world." The beautiful conception of the Greeks of

the universe as a kosmos, that is, an embodiment of

divine and perfect order, is pervading modern thought.

We now know that the phenomena of nature have no

relation to human conduct, the impartial rain falling

alike on the just and unjiist. Men walk the earth

erect and free, fearing no bogies, or warlocks, or

demons of any kind. How vast and how blessed the

_ relief to cliildhood ! In dispelling superstition, sci-

ence has incidentally wrought her greatest service to

mankind in the purification of religion. The time is

coming when grateful thanks will be rendered by the

minister of religion for the emancipation whicli sci-

ence has wrought for tl)e faith; when the conflict of

science and religion will only be remembered as the

antagonism of crude theories on the one hand, .and

cruder superstitions on the other. Grateful we are

for the knowledge which science has collected and
collated and perpetuated to our use. All honor to

the men who are consecrated to truth in her service!

We may not know what marvels, far surpassing all

the gifts of the past, the science of the future may
reveal. Still, we must remember that tlie human
mind is finite, while truth is infinite. The vast un-

known engirdles our little circle of light. The mys-
tery of lite and death, no son of earth has ever

penetrated. Welcome, then, the faith which points

to tlie continuance of life iu a land where study will

be no weariness to the soul, where no veil of flesh

will cloud the vision, where science and religion shall

be forever one, where men shall know even as they

were known.
To welcome you as a body of scientists, lovers

and seekers after truth from love of it and of your

kind, would be well worth our while, were it our

only motive to improve and inspire the children and
youth of our city. In doing you honor, we give

them a lesson no books nor masters could impart.

For their sake we renew our welcome.

President Young briefly responded :
—

Gentlemen,— On behalf of my fellow-members

of the association, I return you ray sincerest thanks

for the hearty welcome we have received to this mag-
nificent state, this young and beautiful city, this vig-

orous, energetic, warm-hearted comnnuiity. When
you first invited us here, it was not in our power to

come; but your second invitation we have accepted

most gladly, and hope and believe that our meeting

here will prove a benefit and pleasure to all con-
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cenieil. Some of us have known you personally be-
fore, and most of us have long been more or less

familiar at second hand with your state and city;
and yet, I think, to many of us it is something like

a new revelation to see for ourselves what a few
years have accomplished. I am not enough of a
Latin scholar to quote my "Virgil well; but I have
been all the time most forcibly reminded of the pas-
sage in which JCneas first comes in sight of rising
Carthage. Most emphatically the work 'hails'
here. We see no drones or sluggards; but every
.shoulder is at the wheel, and every thing is moving.
It may, perhaps, seem to you sometimes, when in our
sectional meetings we discuss some question about
the stars, or some hypothesis as to the formation of
rock-strata, or the structure of some worm or insect,

that we are out of the current, and contributing
no,thing to the advancement of the world. But you
know it is not so, and your invitation to hold our
meeting here shows that you know it. The world
advances, not on one line only, but on many, — on
lines material, intellectual, spiritual. To some ex-
tent, the movements are indeed independent, but
not very far. Any true advance on either line im-
plies corresponding movement on each of the others.

if not absolutely simultaneous, yet surely oonsoquent.
There is no need to ask you here how much this city

owes to modi'rn science, when I see on every side, in

your streets and storehouses and mills, the practical

ap]>lication of the highest engineering, mechanical,
and electric art; and in the future it is almost certain

that science is to contribute still more liberally to

business. But not mainly ftir this reason do I claim
your regard to science ; but because, made in the im-
age of God as we are, knowledge and understanding
are as truly wealth and power as lands and food and
money.

I need not add that, as you have invited us here, so
we on our part cordially invite you to attend all our
meetings, to listen to the papers and their discus-
sion. We cannot promise that every paper will be
interesting to all, but each one, I think, will be able
to select certain ones he will be glad to hear; and if

any of you choose to join us, and enroll yourselves as

promoters of the a<lvancement of science, our mem-
bership is open on easy terms. Once more, gentlemen,
we thank you for the cordial welcome, ami address
ourselves to our business, in the hope and confidence
that our meeting here is to be in the highest degree
pleasant and successful.

PROCEEDINGS OF SECTION A.— MATHEMATICS AND ASTRONOMY.

ADDRESS OF WILLTAM A. ROGERS,
OF CAMBRIDGE. MASS., VICE-PRESI-
DENT OF THE SECTION, AUG. 15, 1SS3.

THE GERMAIN SURVEY OF THE NORTH-
ERN HEAVE>fS.

The illustrious Argelamler was accustomed to say,

in the quaint form of speech which he often em-
ployed, ' The attainable is often not attained if the

range of inquiry is extended too far." In no under-
taking is there greater need of a judicious application

of this sound maxim than in the systematic determi-

nation of the exact positions of all the stars in the

visible heavens which fall within the reach of tele-

scopes of moderate power.

The first subject which engaged the attention of

the Astrononiische gesellschaft, at its formation in

186.1, was the proposition to determine accurately the

co-ordinates of all the stars in the northern heav-

ens down to the ninth magnitude. To this associa-

tion of astronomers (at first national, but since

become largely international, in its character and or-

ganization) belongs the credit of arranging a scheme
of observations by which, through the co-operation of

astronomers in different parts of the world, it has

been possible to accomplish the most important piece

of astronomical work of modern times. With a fea-

sible plan of operations, undertaken with entire luiily

of purpose on the part of the observers to whom the

several divisions of the labor were assigned, this great

work is now approaching completion. While it is yet

too early to speak with confidence concerning the

dcfluiiive results which the discussion of all the ob-

servations are expected to show, we may with profit

consider the object sought in the undertaking, the
general plan of the work, the difficulties which have
been encountered, and the probable bearing which
the execution of the present work will have upon the
solution of a problem concerning which we now
know absolutely nothing with certainty, — a problem
of which what we call universal gravitation is only
one element, if, indeed, it be an element, — a problem
which reaches farther than all others into the mys-
teries of the universe,— the motion of the solar and
the sidereal systems in space.

Our first inquiry will be with respect to the con-
dition of the question of stellar positions at the time
when this proposal was made by the gesellschaft in

18(i.5. All the observations which had been made up
to this time possess one of two distinct characteris-

tics. A portion of them were made without direct

reference to any assumed system of stellar co-ordi-

nates as a base, but by far the larger part are differ-

ential in their character. This remark holds more
especially with reference to right ascensions. 'Nearly

all of the observations of the brighter stars made pre-

vious to about 18:ro were referred to the origin from
which stellar co-ordinates are reckoned by correspond-

ing observations of the sun ; but since that date it has

been the custom to select a sufficient nuiijber of ref-

erence stars, symmetrically distributed both in right

ascension and declination, and whose co-ordinates

were supposed to be well known. The unequalled

Pulkova observations for the epoch 1^.5 form, I be-

lieve, the only exception to this statement. From the

assumed system of primary stars .are derived the clock

errors and instrumental constants which are employed
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in tlie reduction of all the other stars observed. The
positions of these secondary stars, therefore, partake
of all the errors of the assumed fundamental sys-

tem, in addition to the direct errors of observation.

The following list comprises the most important
of the catalogues which have been independently
formed; viz., Bessel's Bradley for 17.i5, the various
catalogues of Maskelyi>e between 1760 and 1805,

Gould's D'Agelet for 1783, Piazzi for 1800, Auwer's
Caeciatore for 1S05, Bessel for 1815, a few of the
earlier catalogues of Pond, Brinkley for 1824, Bessel
for 1823, Struve for 1S25, Bessel for 1827, Struve for

18.30, Argelander for 1830, and Pulkova for 1845.

The important catalogues of secondary stars pub-
lished previous to 1865 are comprised in the following
table.

[ Table omiiied.']

An analysis of these catalogues reveals four impor-
tant facts:

—

First, that a large share of the observations relate

to bright stars, at least to stars brighter than the

eighth magnitude.
Second, that in a large number of cases the same

star is found in different catalogues, but that no rule

is discoverable in the selection.

Third, that with the exception of the polar cata-

logues of Fedorenko, Groombridge, Schwerd, and
Garrington, the double-star observations of Struve,
and the zone observations of liessel and Argelander,
the observations were not arranged with reference to

the accomplishment of a definite object.

Fourth, that each catalogue involves a system of

errors peculiar to the observers, to the character of

the instrument employed, and to the system of pri-

mary stars selected, but that thus far there had been
no attempt to reduce the results obtained by differ-

ent observers to a homogeneous system. In esti-

mating the value of these observations it will be
necessary to refer to the researches which have been
made subsequent to 186.5.

The systematic deviations of different catalogues
in right ascension inter ne were noticed at an early
date by several astronomers; but the first attempt to

determine the law of these variations seems to have
been made by Safford in a communication to the
monthly notices of the Royal astronomical suciety in

1861 (xxi. 245), ' On the positions of the Radcliffe

catalogue.' I quote the equation derived by Safford,

since it appears to be the first published account of
a form of investigation almost exclusively followed
since that time. It is as follows:—

Diff. of E. A. (Greenw. 12 Year cat. — Ead.) =;

- 0.38^ -I- 0.82s. sin (a -|- 5h. 32 m.). Extending this

expression to terms of the second order, it may be
put under the form, A = a constant + [m sin a -j- re

cos o) + {m' sin 2 a+ n' cos 2 a) +, etc.

Safford also seems to have been the first to notice

the connection between the observed residuals, and
the errors in position of the primary stars employed.
He remarks, " In investigating the causes which
would give rise to such systematic discrepancies, I

was struck with the fact that the same or nearly the
same variations were apparent in the assumed places

of the time stars for the years since 1845; that, if the
correct positions of the time stars had been .assumed,
the resulting positions would have been free from
these small errors." That the relation given by Saf-

ford should have been observed at all, is the more
remarkable, since the primary stars upon which the
Radcliffe positions depend are nearly the same as

those employed at Greenwich. In reality, the sys-

tematic errors of both catalogues have since been
found to be considerably greater than is here indi-

cated, and the deviation pointed out by Safford is in

the nature of a second difference. The speaker has
shown {Proc. Amer. acad., 1874, 182) that the weight
of the errors of the provisional catalogue assumed,
fell between the first and the third quadrants in the
Radcliffe observations for 1841-42, on account of

the omission of certain clock stars which were used
at Greenwich.

Since the discordances which exist between two
catalogues may arise from errors in either one or in

both, it is clearly impossible either to determine the

nature" of the erorrs, or to assign their true cause,

until a fundamental system has been established

which is free both from accidental and from periodic

errors, — from accidental errors, since a few abnormal
differences may easily invalidate the determination
of the errors which are really periodic; from periodic

errors, because a relative system can only become an
absolute one when one of the elements of which it is

composed becomes absolute.

We owe to the researches of Newcomb, published
in 1809-70, a homogeneous system of stellar co-ordi-

nates in right ascension, which are probably as nearly

absolute in tlieir character as it is possible to obtain

from the data at present available. He determined
the absolute right ascensions of thirty-two stars of

the first, second, and third magnitudes, and comxirised

between the limits — oO° and + 46° declination. A
comparison of the jjlaces of these stars for a given
epoch, with the same stars in any catalogue for the
sajne epoch, enables us to determine with consider-

able precision the system of errors inherent in that

catalogue. Several circumstances prevent the exact

determination of this relation. Among them maybe
mentioned the fact that Newconib's system cannot
safely be extended far beyond the limits in decli-

nation of the stars -composing the system, that the

stars are not symmetrically distributed in declination,

and that the system of errors derived from bright

stars is probably not the same as that derived from
stars of less magnitude.

To a certain extent all of these objections have
been met in the later discussion by Auwers, to which
reference will presently be made. The substantial

agreement of these two systems, independently deter-

mined, furnishes satisfactory evidence that we have
at last obtained a foundation system with which it is

safe to make comparisons, from which we may draw
conclusions with comparative s.afety. When the cata-

logues wliich were formed between 1825 and 1865

are compared with Newcomb's fundamental system,

througli the medium of these thirty-two stars, the

following facts are revealed.
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a. The only catalogues in wliicli there is freedom
from botli accidental an<l periodic errors are Arye-
hiuder's Abo catalogue for 1S:!0, and the Pulkova
catalogue for 1S45. One Is reminded, in this connec-
nection, of the remark of Poiul, that " we can hardly
obtain a better test of our power of predicting the

future positions of stars than by trying by the same
formula how accurately we can interpolate for the

past. In a variety of papers wliich I have submitted
to tlie Koyal society, I have endeavored to show, that,

with us, the experiment entirely fails."

h. During this interval the constant differences be-

tneen the earlier catalogues and Newcomb's system
vary between +0.17* for Pond, 1820; and —0.10" for

Pond, 1830: and for later catalogues, between +0.07"
for Cambridge, ISOO; and +.02* for Greenwich, 1800.

c. All the right ascensions determined at English

observatories, and especially those which depend upon
the positions published by the British Nautical al-

manac, are too large in the region of five hours, and
too small in the region of eighteen hours. The gen-

eral tendency of the constant part of the deviation

from Newcomb's system is to neutralize the periodic

errors in the region of five hours, and to augment
them in the region of eighteen hours, where, in the

case of a few catalogues, the error becomes as great

as 0.10', — a quantity which can be readily detected

from the observations of two or three evenings with
an indifferent instrument, if it relates to a single star.

The right ascensions determined at French observa-

tories exhibit systematic errors, which follow nearly

the same law as those which characterize English
observations.

Distinctively German observations are nearly free

from systematic errors. As far as they exist at all,

their tendency is to neutralize the errors inherent in

distinctively English and French observations.

d. In the case of several catalogues, residual errors

of considerable magnitude rem.ain after the syste-

matic errors depending upon the right ascensions

have been allowed for. These errors are found to

be functions of the declination of the stars observed,

and without doubt have jH)me connection with the

form of the pivots of the instrument with which the

observations were m.ade. This statement holds true,

especially with respect to the observations at Paris,

Melbourne, and Brussels, between 1858 and 1871;

and to the Washington observations between 1858

and 1801.

e. The systematic errors which exist in observations

previous to 1805 follow tlie same law, and have nearly

the same magnitude, as the errors of the same class

which are inherent in the national ephemerides of

the country in which they were made.

The British Nautical almanac .and the Connaisance

des temps are largely responsible for the perpetua-

tion of this class of errors. For a few years before

and after 1800, the ephemerides of the Nautical

almanac were based upon the observations of Pond,

whidi contain large periodic errors. It is found that

the errors of this system have been transferred with-

out sensible diminution to every catalogue in which

the obsen'atious depend upon Nautical almanac clock

stars. At English observatories it has been the cus-

tom to correct the positions of the fundamental stars

by the observations of each successive year; but this

has produced no sensible effect on the diminution of

the periodic errors, which belong to the fundamental

system. The periodic errors of the American ephem-
ecis fidlow nearly the same law as the errors of the

Nautical almanac, but their magnitude is somewhat
reduced. The error of equinox is also less.

Wolfer's Tab. rer/., upon which the Berliner jahr-

buch is based, has no well-defined systematic errow;

and the correction for equinox is nearly the same in

amount as in the American ephemeris, but with the

opposite sign. The accidental errors seem to be

rather larger than in the system of tlie American
ephemeris.

/. A general estimate may be formed of the rela-

tive magnitudes of the errors of secondary catalogues

by comparing the average error for each star of the

primary catalogue. The numbers given below rep-

resent the average deviation for each star, expressed

in hundredths of seconds, after the various catalogues

have been reduced to a common equinox.

Averaife
error for

each star.

li'Agclct (Gould)
C':ipe of Good Uopu (llonderson)
Gruenwicli
Greenwicli

t'iipc* of Good Hope
Ifcidcllirc ....
Grtenwich . . .

Binsel . . / . .

Gillid
Madras (Taylor)
Capu of Good Hope (Fallows) .

n.-iacirae

iiiagh

zzlPi
Bcssel's Bradley

1830
1S4.5

18+5
13G0
lisa
]8S:i

18.111

1871
1S87

1846-52
18.10

1856
1860
1840
1823
1830
1840
1K,10

1830
1845
1840
18U0
1755
180O
1750

It is obvious from these relations, that previous to

about 1825 the magnitude of the accidental errors of

observation, combined with the errors of reduction,

prevent any definite conclusions with respect to the

periodic errors inherent in these early observations.

It is probable, aUo, that early observations of stars

of the eighth and ninth magnitudes are subject to a

class of errors peculiar to themselves, the nature of

which it is now well-nigh impossible to determine.

The systematic errors in declination which belong

to the various secondary catalogues named are even

more marked than those in right ascension. The
experience of Pond in is:!;j is the experience of

every astronomer who has attempted to compare

observations of the same star made at different times,

under different circumstances, with different ' in-



232 SCIENCE [Vol. II., No. 29.

struments, and by different observers. He says,

" With all tbese precautions, we do not find, by com-

paring the present observations with those of Bradley

made eighty years ago under the same roof, and com-
puted by the same table of refinactions, that we can

obtain by interpolation any intermediate catalogue

which shall agree with the observations within the

probable limits of error."

We owe to the investigations of Auwers {Astron.

nachr., nos. 1532-15.S6), the first definite system of

declinations which is measurably absolute in its

character. Tet the deviations of this system from
that derived by the same author, but from much
additional data in publication xiv. of the geseilschaft,

is no less than 1.2". The present difference outstand-

ing between thePulkova and the Greenwich systems

at 10° south declination is 1.7".

Within the past five years, the labors of Auwers,
of Safford, of Boss, and of Nevvcomb, have resulted

in the establishment of a mean system of declinations

from which accidental errors may be considered to

be eliminated in the case of a large number of stars;

but the diffeient systems still differ systematically

inter se by quantities which are considerably greater

than the probable error of any single position.

When the discussion of the question of a uniform

determination of all the stars in the northern heavens

to the ninth magnitude was taken up by the geseil-

schaft at its session in Leipzig in 1S65, Argelander,

who was then president of the society, appears to

have been the only astronomer who had a clear ap-

prehension of the diiBculties of the problem, lie

alone had detected the class of errors whose existence

subsequent investigations have definitely established.

He alone had found a well-considered plan by which
these errors might be eliminated, as far as possible,

from future observations.

Argelander, however, always claimed for Bessel

the first definite proposal of the proposition under
cotisideration (see Astron. nachr., i. 257). It was in

pursuance of this plan that the zones between — 15°

and + 15° in declination were observed. These
zones were to form the ground-work of the Berlin

charts; and Argelander, in the execution of the

Bonn Durohmusterung, simply carried out the second

part of Bessel's recommendation.

With the exception of the observations of Cooper
at Makree observatory, and the charts of Chacornac,

these two great works— the second being a con-

tinuation of the first, under a better and more feasible

plan — are the only ones in existence which give us

any knowledge of the general structure of the stellar

system.

The observations of stars to the ninth magnitude,
found in the catalogues of Bessel, Lalande, and
Piazzi, form the ground-work of these charts. The
co-ordinates in right ascension and declination of the

stars found in these authorities were first reduced to

the epoch 1800; the resulting right ascension being

given to seconds of tinie, and the declination to

tenths of minutes of arc. With these places as points

of reference, all other stars were filled in, down to

the ninth magnitude, by observations with equatorial

instruments. The work was divided into zones of

one hour each. Bremiker undertook five zones;

Argelander and Schmidt, two; Wolfers, three; and
Harding, two. The remaining zones were under-

taken by different astronomers in widely separated

localities.

The work seems to have been performed with
somewhat unequal thoroughness, some zones con-

taining nearly all the stars to the ninth m.agnitude,

while in others a large number of stars having this

limit in magnitude are wanting.

The Durclnnusterung undertaken by Argelander
at Bonn was a far more serious and well-considered

undertaking. This unequalled work consists in the

approximate determination of the co-ordinates of

324,198 stars situated between — 2° and -f-00° decli-

nation. It includes stars to the 9.5 magnitude, the

co-ordinates being given to tenths of minutes of

time, and the declinations to tenths of minutes of

arc.

The first definite proposal of this work undertaken
by the geseilschaft, however, appears to have been
made by Brnhns. In the course of a report upon the

operations of the Leipzig observatory, he stated, that,

in his view, the time had come for undertaking a
uniform system of determinations of the places of

stars to the ninth magnitude in the northern hemi-

sphere by means of meridian circles; but he pro-

posed, at the same time, that the positions of stars

fainter than the ninth magnitude should be deter-

mined by means of differential observations with
equatorial instruments. After explaining certain

plans and arrangements relating particularly to his

own observatory, he introduced the following resolu-

tion:

—

" The Astronomische geseilschaft regards it as need-
ful that all the stars to the ninth magnitude, occurring

in the Durchmusterung, should be observed with
meridian circles, and commissions the council to

arrange for the execution of the work."
This proposal occasioned a long and somewhat

animated discussion, in which Argelander, Hirsch,

Bruhns, Forster, Schonfeld, and Struve took part.

Argelander declared himself surprised at this pro-

posal, which called for the rapid realization of a plan

of organization which he had been considering for

years with the greatest care, the difficulties of which
he had maturely considered, and the execution of

which still demanded the most careful deliberation

and preparation. One of the necessary preliminary

steps was a plan which he had already prepared, pub-
lished and presented to the society in an informal

way, which provided for contemporaneous and cor-

responding observations of the brighter stars. As
president of the society, he felt unequal to undertak-
ing the charge whiph the acceptance of the resolution

proposed would involve; as this procedure seemed to

him premature without previous preparation. He
would admit, however, that every call to action of

tliis kind tended to stimulate enthusiasm, and should
therefore be encouraged; but he felt obliged to ask
the society not to require from him the immediate
execution of the plan, but to intrust the serious con-
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siileration of it, and tlie preparation for it, to his

zealous frionds In the council.

Upon the motion of Struve, the society by a rising

vote, expressed its oontideiiee in the assurance of tlie

president that he would bring forward his plan at tlie

proper time, as soon as the means for its execution
could Ix; assured.

At the meeting held at Bonn in 1S07, Argelander
again brought up the subject in a communication
which appears to have been an exhaustive discussion

of the whole problem. This paper is not printed in

the proceedings of the ge-^ellschaft; but at its con-

clusion a committee was appointed to take definite

action with respect to the recommendations which it

contained. The committee reported at the same
session; and their report, which is published in the

place of the paper pre>ciiti'il by Argelander, is prob-

ably identical in substance with it. The plan pro-

posed and adopted was finally published in the form
of a programme, in which the details of the work
are arranged with considerable minuteness. As this

programme has been widely di-tributed, it .'eenis

unnecessary to give any thing more than a general

abstract of it. Since it differs in a few minor points

from the first report of the cominiltee at the Bonn
meeting, the essential features of this report will be

given instead of an abstract of the programme itself.

They are as follows: —
a. The limits in declination of the proposed series

of observations are— 2° and -|- S0°. The first limit

was chosen on account of the lack of suitable funda-

mental stars south of the equator. It is probable,

also, that Argelander had a suspicion of the fact,

since proven, that the uncertainty with respect to

the systematic errors of southern stars is, of necessity,

considerably greater than for northern stars, and that

on this account it would be better to defer this part

of the work until further investigations in this direc-

tion could be made.
The limit + 80° was chosen because the repetition

of Carrington's observations between 81° and flO°

was considered superfluous, and Hamburg had already

undertaken the extension of Carrington's observa-

tions from 81° to 80°.

h. Within these linuts, all stars in theDurchmus-
terung to the ninth magnitude, and, in addition, all

stars which have been more exactly observed by La-

lairde, by Bessel at Koeiugsberg, and by Argelander

at Bonn, are to be observed.

c. The observations are to be differential. The
clock errors are not to be found from the fundamen-
tal stars usually chosen for this purpose, and the

equator point corrections are not to be derived from

observations at upper ami lower culminations, but

these elements are to be derived from a series of 500

or 600 stars, distributed as uniformly as possible over

the northern heavens. The exact co-ordinates of

these stars are to be determined at Pulkova,. thus

securing the unity necessary in order to connect in

one system the observations of different zones.

d. Every star is to be observed twice. If the two

observations differ by a quantity greater than ought

to be expected, a third observation will be necessary.

e. In order to facilitate the work. It will be desira-

ble to use only three or four transit threads, and only

one or two microscopes. In order to facilitate the

reductions to apparent place, the working-list of stars

should be comprised within narrow limits.

/. Before the commencement and after the close

of each zone, two or three fundamental stars are to

be observed upon the same threads and w ith the same
microscopes as were used in the zone observations.

When the seeing is not good, and when for any other

cause it seems desirable, one or more fundamental

stars may be observed in the course of the zone.

The number and selection of the stars will depend
upon the character of the instrument employed. It

it remains steady for several hours, and has no
strongly marked flexure or division errors, or if these

errors have been sharply determined, the fundamental

stars may be situated ten degrees or fifteen degrees

away from the zone limits. However, there must
remain many things for which no general rule can

be given, and which must be left to the judgment of

the observer, aided by an accurate knowledge of his

instrument.

3. With a RepsoM or a Martin instrument, one

microscope will be suflScient, if its position with re-

spect to the whole four can be determined. It will

be suflSeient, if the change in position during the

observations can be interpolateJ to 0.2".

A. It will be desirable to divide beforehand the

zones into such time intervals that the observations

can be easily made.
i. Zones exceeding one and one-half or at the most

two hours are not advisable, first, because the zero

points will be too far apart, and, second, because a

longer duration will involve too much fatigue physi-

cally and mentally.

At the conclusion of this report, all the astron-

omers present who were willing to take part in this

work were requested to communicate with the coun-

cil, stating the region of the heavens which they pre-

ferred to select for observation.

At this meeting, Berlin, Bonn, Helsingfors, Leip-

zig, and Mannheim signified their intention to share

in the work. Leiden also expressed its intention of

taking part as soon as the work already undertaken

should be completed.

When the stars to be observed had been selected

from the Durchmusterung, it was found that the

number would not vary much from 100,000, requiring

rather more than 200,000 observations. I'reparatious

for the work of observation were immediately com-

menced ; and, by the time of the next report in 1809,

considerable progress had been made.

In the report for this year, the provisional places of

a catalogue of .5.19 fumlamiintal stars were jiublished.

This catalogue is composed of two parts. The list

of hauptsterne consists of 3:!6 stars to the fourth

magnitude, observed at Pulkova by Wagner with

the large transit instrument, and by Gylddn with the

Krtel vertical circle. The list of zusat-sterne consists

of 20.3 stars fainter than the fourth magnitude. As
the details of the work in the formation of the pro-

visional places of the stars of this list are not given
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in tlie report, it is not quite clear upon what autliority

they rest. The worlc assigned to the Pulkova observa-

tory by the zone commission was the exact determi-

nation of tlie places of the stars of this list. The
observations were undertaken by Gromadski Tvith

the Repsold meridian circle. In accordance with the

plan adopted, each star was observed eight times,

—

four times in each position of the instrument. The
observations were differential with respect to the

hauptsterne.

The results were published by Struve in 1876; and
the places there given were used in the first reduction

of the Harvard-college observations for 1874-75, and
perhaps in some other cases.

About this time a change seems to have been made
in the original plan with respect to the formation of

the final catalogue of fundamental stars, of which I

have been unable to find a clear account. The origi-

nal intention was to make the positions depend en-

tirely upon the observations at Pulkova. The zone
commission established by the gesellschaft, however,
committed the formation of this catalogue toAuwers;
and it is to liim that we owe the most complete and
the most perfect catalogue of fundamental stars yet

published. The Pulkova system forl8G.5was adopted
as the basis; but, in order to obtain greater freedom
froyn accidental errors for hidividual stars, the final

catalogue was obtained by combining with the Pul-
kova series, the Greenwiclr observations from 18.36

to 187(5, the Harvard-college observations for 1871-72,

the Leipsic observation^, in declination only, between
1866 and 1870, and tlie Leiden observations in declina-

tion between 1864 and 1870. Before this combination
was made, however, these observations were all re-

duced to the Pulkova system.

The following observatories have taken part in the
zone observations :

—
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existing between the oo-onliuates of eacU zone with
tliose of it3 neighbor.

It is probable, however, that the experience of Gill

will be repeated on a larger scale. In 1S7S he solicited

the co-operation of astronomers in the determination
of the co-ordinates of twenty-eight stars, which he
desired to employ in the reduction of his heliometer
observations of the planet Mars for the purpose of

obtaining the solar parallax. The results obtained
at twelve observatories of the first class are published
in volv xxxix. p. 99, of the monthly notices of the
Royal astronomical society. Notwithstanding the
fact that the final values obtained at each observa-
tory depend upon several observations, the averjige

difference between the least and the greatest results,

obtained by different observers for each star, isU.2J\

ill right ascension and 2.3" in declination. In four
eases the difference in right ascension exceeds ;J.O ,

and in four cases the difference in declination ex-
ceeds 3.0."

Kven after the results are reduced to a homogeneous
system, the following outstanding deviations from a
mean system are found :

—

Authority. a a
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form a stable system in the sense in which we say
that the solar system is stable, — that the stars of this

system do not revolve around definite attractive cen-
tres ? Admitting that the solar system is moving
through space, can we at the present moment even de-

termine whether that motion is rectilinear, or curved,
to say nothing of the laws which govern that motion ?

How much of truth is there in the conjectures of

Wright, Kant, Lambert, and Mitchel, or even in the
more serious conclusions of Moedler, tliat the Alcyone
of the Pleiades is the central sun about which the
solar system revolves ?

These are questions which, if solved at all, must be
solved by a critical study of observations of precis-

ion accumulated at widely separated epochs of time.

The first step in the solution has been taken in the
systematic survey of the northern heavens undertaken
by the gesellschaft, and in the survey of the south-
ern heavens at Cordoba by Dr. Gould. The year
1875 is the epoch about which are grouped the data
which, combined with similar data for an epoch not
earlier than 1950, will go far towards clearing up the
doubts which now rest upon the question of the di-

rection and the amount of the solar motion in space;

and it cannot be doubted that our knowledge of the
laws which connect the sidereal with the solar system
will be largely increased through this investigation.

The basis of this knowledge must be the observed
proper motions of a selected list of stars, so exactly

determined that the residual mean error shall not
affect the results derived ; or, failing in this, of groups
of stars symmetrically distributed over the visible

heavens, sufficient in number to affect an elimina-
tion of the accidental errors of observation, without
disturbing the equilibrium of the general system.
For an investigation of this kind, a complete sys-

tem of zone observations, at widely separated inter-

vals, will afford the necessary data, if the following
conditions are fulfilled.

First: The proper motions must be derived by a
method which does not involve an exact knowledge
of the constants of precession. In every investiga-

tion with which I am acquainted, the derived prop-
er motions are functions of this element.

Second : The general system of proper motions
derived must be free from systematic errors. Errors
of this class may be introduced either through the
periodic errors inherent in the system of fundamental
stars employed in the reduction of the zone observa-
tions, or in a change in the constants of precession.

It is in this respect that the utmost precaution will

be required. If from any cause errors of even small
magnitude are introduced into the general system of
proper motions at any point, the effect of these errors
upon the values of the co-ordinates at any future
epoch will be directly proportional to the interval

elapsed. We can, therefore, compute the exact
amount of the accumulated error for any given
time.

When this test is applied to the fundamental stel-

lar systems independently determined by Auwers,
Safford, Boss, and Newcomb, we find the following
deviations inter se at the end of a century.



AuoDST 24, lti83.] SCIENCE. 237

ber of the solar system, exact data will determine the
exact position in orbit at a given time; but here we
have neither exact data, nor can we ennjloy trigono-

metrical methods in the solution. We simply Hnd
that the observed proper motions are probably .-o'me-

what better reconciled under the hypothesis o( an as-

sumed postilion of the apex o( the solar motion. The
method of investigation employed by Safford, who
has of late years given much attention to this sub-
ject, consists in assuming a system of co-ordinates

for the pole of the solar motion, from which is deter-

mined the direction each star wouhl have if its own
proper motions were zero. Comparing this direction

with the observed direction as indicated by the ob-

served proper motion, equations of conditinn are

formed from which a correction is found to the .as-

sumed position of the apex, by the methods of least

si|uares.

It must always be kept in mind, that the quantities

with which we must deal in this investigation are

exceedingly minute, and that the accidental errors of

observation are at any time liable to lead to illusory

results. The weak link in the chain of Miidler's

reasoning is to be found here. I think we can as-

sume 0.2" as the limit of precision in the absolute

determination of the co-ordinates of any star, how-
ever great the number of observations upon which it

depends. Beyond this limit it is impossible to go,

in the present date of instrumental astronomy.

It is safe to say, that there is not a single star in

the heavens whose co-ordinates are known with cer-

tainty within this limit. Do not misunderstand me.

Doubtless there are many stars in which the error

will at some future time be found to fall within this

limit. The law of probabilities requires this, if the

maximum limit falls within 1". But who is prepared

to select a particular star, and say that the absolute

position of this star in space cannot be more than

0.2" in error ?

e. At present an arbitrary hypothesis is necessary

in the discussion of the problem. Airy assumed that

the relative distances of the stars are proportional to

their magnitudes; and he found slightly different

results according to different modes of treatment.

Safford assumed that the distances are, at least ap-

proximately, in inverse proportion to the magnitude

of the proper motions. The general result of his

investigations, up to this point, is, that there is some
hope of using the solar motion .as a base, to advance

our knowledge of stellar distances. Later investiga-

tions have been made by De Ball, but the details

have not yet come to hand. It is understood, how-

ever, that his results coincide in a general way with

those previously obtained.

It is clear from this brief review, that we have

here a field of investigation worthy of the highest

powers of the astronomer. The first step has been

taken in the survey of the heavens carried on under

the auspices of the gesellschaft. It remains for the

astronomers of the present generation to solve the

difficulties which now environ the problem, and pre-

pare the way for a more perfect scheme of observation

in the next century.

PAPERS READ BEFORE SECTION' A.

The total solar eclipse of May 6, 1883.

BY EDWAltU S. IIOIDEN, OK W.\SIIBU11N OUSUBVA-
TOKV, M.VDISON, WIS.

Tnis eclipse had the longest totality of any which
has been observed.

An expedition was sent by the Kational academy
of sciences and the U. S. coast-survey jointly, under
direction of a committee from the former. Ex-
penses were met by an appropriation of S."),000 by
congress and by the National academy of sciences

from a fund left by Professor Watson. The navy
department also placed the U. S. steamer Hartford
at the disposal of the academy, to transport the ex-

pedition from Peru to Caroline island, where tlie

eclipse was to be observed, and thence to Honolulu.
The efforts of Mr. Rockwell to provide money by

private subscription for this undertaking, thougli

directly unsuccessful, prepared the way by drawing
public attention.

Professor Young was the chairman of the com-
mittee of the National academy of sciences: it was
at one time hoped that he would take charge of

the observing-party, but this proved impracticable.

The reports of different members of the party are to

be submitted to the National acideniy of sciences in

November. Mr. Holden lias, however, permission of
the academy to present an account of the observation

before the American association. It is understood
that the present is not by any means a final report.

This especially applies to the observations of Dr.

Hastings, from which that gentleman concludes
that the solar corona is chielly a phenomenon due
to the diffiaction of the solar light at the moon's
limb. The computations to demonstrate this are

not yet at hand, but are to be completed in a few weeks.
Tlie American party consisted of Eilward S.

Holden, director of Washburn observatory, Madison,
Wis.; Cliarles S. Hastings, professor of physics in the

.Johns Hopkins university, Baltimore, Md. ; Charles
H. Kockwell, Tarrytown, N.Y. ; E. D. Preston, aid

U. S. coast and geodetic survey, Washington, D.C.

;

Winslow Upton, U.S. signal-office, W.ashington, D.C.

;

and Ensign S. J. Brown, U.S.N., U. S. naval observa-

tory, Washington, D.C'

The original six members of the parly were joined,

on April 20, by four volunteer observers, all officers

of the U.a. ship Hartford: these were Lieut. E. F.

Qualtrough, U.S.N. ; I'assed assistant-surgeon W. S.

Dixon, U.S.N. ; Midshipman W. S. Fletcher, U.S.N.

;

and Midshipman J. G. Doyle, U.S.N.
On March 11 the party was strengthened by the

joining (at Colon) of the two English gentlemen who
were sent out by the Itoyal society of London to

make photographic observations of the eclipse, under
instructions from .1. Norman Lockyer, Esq., F.Il.S.,

and Capt. W. de W. Abney, K.E., of the science and
art depart uicnt of the .South Kensington museum.
These were H. A. Lawrance, London, Eng., and
C. Kay Woods, London, Eng.

During the slay of the party on Caroline island
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(April 21 to May 9), ten petty officers and men of the

ilartford remained, and rendered very intelligent

assistance.

In all, the party on the island consisted of twenty-

two persons.

After giving details of the proceedings of the

expedition, its arrival, and the preparations for the

eclipse, Mr. Holden states, as to the event itself, that

the following atmospheric conditions prevailed: The
sky proved clear at fii'st contact, cloudy at inter-

vals till near totality, olear during totality except

a slight haze in its first minutes, cloudy a few
minutes after third contact, and finally clear at fourth

contact.

Tlie meteorological observations (for which due

credit is given to tlie members of the party that had
them in charge) are noteworthy. In two weeks,

April 25 to May 9, twenty showers were recorded;

hut the rainfall in each was very small, the total in

the two weeks being about 8 inches. Half of this

fell during the only considerable disturbance of the

weather, which took place May 4, when it rained

from midnight to 9.50 A.M.

The barometer was notably uniform. Its diurnal

movements were plainly marked ; the maxima being

at 9 A.M. and p.m., the minima at 3 a.m. and p.m.

The indications of the thermometer were very con-

stant. The daily range was 9.3°, the highest reading

89.3°, the lowest 72.4°, the daily maximum at noon,

the minimum at 6 A.M. The relative humidity

ranged from 70 per cent at midday to 84 in eai'ly

morning, and at no time fell below 61. The island

lies in the region of the south-east trades, but the

wind (which was very steady) blew constantly be-

tween north and east. The average velocity of the

wind was 6.05 miles; the largest during twenty-four

hours was 212 miles, the least 59 miles; the highest

velocity, registered in a squall, was 16 miles per

hour.

The botanical and zoological observations are not

yet ready for publication. During the voyage a series

of observations was made by Mr. Upton on southern

variable stars. Dr. Hastings and Mr. Holden,

while on the island, discovered twenty-three new
double stars, a list of which has appeared in

Science.
In preparing for the eclipse' Mr. Holden assigned

to each observer a single duty, not requiring him to

move from one instrument to another. The excel-

lent photographic apparatus, prepared under the di-

rection of Prof. W. Harkness of the IT. S. naval

observatory, was not used: the entire field of pho-

tography was left to the English party accompanying

our own, and to the French party under M. Jan-

ssen, who were very successful in photographing the

corona.

The combination of polariscope and telescope was
used, but not with successful results, the apparatus

proving unsuitable. Dr. W. S. Dixon, who attended

to a telescopic examination of the details of the inner

corona, will report on the same separately, giving a

drawing of the corona. With the spectroscope, the

chief point of observation was as to the relative

lengths of the line 1474 east and west of the sun.

At second contact, this line was 12' longitude east and
3' west. The length of 1474 east diminished, while

1474 west increased. At mid-totality these were
equal. Before the third contact, the appearances
were reversed: 1474 west was longer and brighter

than 1474 east.

At the beginning of totality, the lines C, D^, F,

and (near G) were seen brilliant but very short. At
mid-eclipse the spectrum was deliberately examined.
On a continuous spectrum, two lines only were seen:

1474 bright, and the D line dark. C, E, h, F, were
certainly wanting. Near the end of totality, C, D3,
and F appeared again, very short. Five seconds

after second contact, four curved lines were seen,

—

C, Z>3, 1474, F, A light cloud passed over the sun;
and on its disappearance the spectrum showed a
small line, of about one-third the height of the

others, between 1474 and F. One hundred seconds
after second contact, three coronal rings took the

place of the lines: they were red, yellowish-green,

and green, and are supposed to be C, I)^, and 1474.

Two hundred seconds after second contact, the red

ring was decidedly the brightest, and it continued to

increase in brightness during sixty seconds. Two
hundred and ninety seconds after second contact,

the four curved lines, C, Dj, 1474, F, appeared. The
reversal of the bright lines at third contact was
observed. The change was instantaneous, or nearly

so. The reversal of the Fraunhofer lines was not
seen. The only bright line seen for the first 190
seconds was 1474. A dark line was seen, which was
probably I).

Ml'. Rockwell, using a Rutherford grating and
a narrow slip tangential to the limb, reported

that 1474 K was not seen until a minute and a
half had passed. It was followed 4' or 5' west of

the limb, twice; and it was seen only on the west-

ern side of the. moon. Two green lines were also

seen, each brighter and broader than 1474, but much
shorter.

Due credit is given by Mr. Holden to each of the
observers of the party. His own observations were
confined to a search for the planet Vulcan, reported

to exist by Professors Watson and Sw'ift. Mr. Hol-
den's search continued during the whole of totality

(five minutes and twenty-five seconds), with a six-

inch telescope with a power of 44 and field of 57' in

declination. He saw every star on the map which he
had previously published in Science (Feb. 23, 1883),

down to the sixth magnitude, inclusive, except the
thirty-sixth magnitude stars nearest to the sun; and
he saw only these stars. One of the stars of the map
was of the same magnitude as Watson's 'Vulcan.'

This was a conspicuous object. No star half so

bright as this could possibly have escaped observa-

tion. Mr. Holden is therefore confident that Vulcan
did not exist within the limits swept over. Mr. Hol-
den also determined the direction of the motion of

the diffraction bands before and after totality. This
was an observation which he could not make suc-

cessfully in Colorado in 1878, and which he believes

has not been before made.
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A new method of investigating the flexure
corrections of a meridian circle.

BY PROF. W. A, KOOERS OF CAMBRIDGE, MASa.

The error due to refraction, the flexure of the
circle ilsolf, ami the astmnomioal flexure, the iliree

being fuiioliciiis in thcrasclves, are most prolific

errors respocling flexures of a meridian circle.

The theory which suggested itself was arrived at

from the use on the telescope of a level of a differ-

ent construction from any the author hud ever seen.

He had been a disbeliever in a level, but this device
converted him into an advocate of the level. The
level tube is attached to a plate, and the plate

attached to the cube of the telescope. Then .set

the telescope at the north point, and reverse it to

the south, reading tlie circle north and south. It

would be much better were the point fixed upon a

ring so that it can be readily placed at any inclina-

tion.

Results of tests with the almacantar, in

time and latitude.

BY 8. C. CH.\XDLER, OF C.V.MBRIDGE, MASS.

The instrument which has been named the 'al-

macantar ' was described and figured in a paper

presented to the association at its meeting in 1880.

In its general nature it is an equal altitude instru-

ment. A hollow rectangular trough containing mer-
cury revolves horizontally on an upright central pillar.

The trough contains a float which is perfectly free to

obtain equilibrium, while it is constrained to revolve

with the trough. The float carries a telescope which
turns on a horizontal axis, and can be clamped at any
desired altitude. When this instrument is revolved

on its vertical axis, any given point in the field of

view describes a horizontal small circle, or .ilmacantar,

in the heavens. The transits of stars over a series

of horizontal lines will thus afford m«ans of deter-

mining the altitude of the instrument, the error of

the clock, the latitude or the declinations of stars,

by a proper distribution of the observations in

azimuth.

A higher degree of accuracy is attainable by this

instrument than by k transit or a zenith telescope of

same size. The author's comparison of results is as

follows: The probable error of a single star in deter-

mining the clock error is only ±0.0.V or ±O.OIj'.

With a transit instrument of the same size, the quan-

tity is not less than ±0.08'. With the almacantar

the probable error in determining the latitude of a

single star is ±0.."».")", including the error of the star's

place. . This is about equal to the probable error of a

pair of stars by Talcott's method, with the larger

telescopes of the United-States coast-survey.

The instrument was a small one, — Ij inches aper-

ture and 2.") inches focus. It was constructed for ex-

periment only, in a provisional way, at a cost of ?iI50.

There are obvious defects in design and construction :

when these are remedied, the error can be much re-

duced.

A series of observations with this instrument are

given by the author, for the latitude of a pier about

80 feet north of the Harvard-college observatory.

The value obtained by averaging these is 0.7" less

than given by Professor I'eirce in his discussion of
the prime vortical transit observations taken by the
Messrs. Boiul, and adopted as the standard value of
the latitude of the ob.servatory. The author con-
cludes that Professor Peirce's value is too large by
fully three-quarters of a seconil. Uy way of proof
the author gives a series of observations on the five

stars useil by Professor Peirce. These are compared
with those of Auwers and Boss, and the correction of
the hitherto accepted value of the latitude now indi-

cated by the almacantar is thereby confirmed.
The clock errors of two nights selected at random,

as given by the almacantar, were exhibited by the
author. The results both in time and latitude would
be considered satisf.ictory with an ordinary instru-
ment of two or three times the size. The almacan-
tar can be made much larger than the one under
triiil, certainly of five or six inches aperture, with cor-
responding incre.ise of precision along with greater
optical power. Its mechanical construction is simple,
and^reduces the sources of error. Thus in the older
instruments there are involved: 1°. The accurate
construction of parts, as of pivots, level, graduated
circles. 2°. Fixity of mounting, to avoid a shifting
of the instrumental plane. ;J°. Rigidity of the in-

strument itself, to secure constancy of collimation
and flexure. In the almacantar only the last condi-
tion has to be satisfied, and it is by far the easiest of
the three to be attained mechanically.
The author regards the principle of flotation

adopted as being as delicate an indication of the di-

rection of gravity as is obtained by the spirit-level.

The alnuaeantar gives promise of a new instrument-
al resource in the higher practical astronomy. It is

competent to deal with the must delicate problems.
It will evade some of the minute .sources of error
that still cling to meridian instruments. Especially,
it furnishes a method for obviating diflicullies,

hitherto regarded as almost insuperable, connected
with flexure and refraction, in observations with the
meridian circle.

Internal contacts in transits of the inferior
planets.

BY J. B. EASTM.VN, of WASHIXOTOX, D.C.

TiTE author began by reviewing the different values
obtained in observing transits of Venus, and by com-
jiutations thereon since 17(!1. Eventually it became
certain that the differences of these values depended
chiefly upon the computer's interpretation of the
observer's record. The phenomenon known as the
• black drop ' began to be considered as an element
in the calculation. Stone regarded it a4 a necessary

phenomenon. lie gave an explanation of its origin,

and stated that the moment when a <l.irk ligament
anpears to connect the apparent limbs of the sun and
Venus is the time of real internal contact. The
second phase, when the limbs of Venus and the sun
appear in contact, Stone says, is 'the apparent in-

ternal contact.'
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In 1S76 M. Andre, the astronomer in cliarge of the
French expedition to Noumea, in 1874, announced
that "the bridge, blaciv ligament, or blaclc drop, as

it is variously called, is a necessary phenomenon under
certain circumstances, and not merely accidental."

He noticed, liowever, that "it is always possible to

get rid of the ligament, and reduce the phenomenon
to geometrical constants, either (a) by reducing suf-

ficiently the intensity of the source of light, or aug-
menting the absorbing power of the dark glass

employed; or (6) by covering the object-glass with a
dark diaphragm composed of rings alternately full

and empty, all very thin, and bearing a certain pro-

portion to the focal length of the lens."

These results and opinions of M. Andr^ were not
generally known at the time of the transit of Mercury
in 1878; although his theories were confirmed by his

obsers'ations at Utah at that date, the results being
published by him in 1881. The black drop was seen
and recognized in 1878 by many observers of Mer-
cury ; some evidently regarding their success in find-

ing it as a proof of accuracy of observation, others

apologizing for failing to perceive the phenomenon.
The author of this paper regards it as noteworthy,

that every observer, so far as ascertained, who got,

by means of shade-glasses, the best definition of the

sun's limbs, with an illumination less than the eye
could easily bear, did not see any trace of the black

drop. Before seeing any account of M. Andrei's ex-

periments, and having given little attention to his

deductions announced by Father Perry, the author
became independently convinced, after observation

of the transit of Mercury in 1878, that the theory of

a necessary black drop was fallacious.

While, in 1874, many American observers perceived
the black drop, none appear to have seen it, among
the eight American parties organized by the transit-

of-Venu3 commission of 1882.

The paper winds up with an account of the ob-
servations of contact at the transit-of-Venus station

at Cedar Keys, Fla., last December. The observa-

tion of first contact was prevented by a cloud covering
a part of the sun's disk. On the disappearance of

the cloud, the illumination was reduced by a sliding

shade-glass, till easily endured by the eye. The defi-

nition of the sun's limb was perfect. When haze
or cirri interfered, a less density of shade-glass was
permitted; the steadiness and definition of the limb
remaining, and tbat of Venus being 'all that could
be desired,' with no modification, at the edge of the
disk, of lis dense black color.

Before the second contact, the entire disk of Venus
was visible for several minutes. The portion beyond
the sun's disk was bordered by a narrow line of light

much less bright than the limb of the sun, and of a
lighter tint. About one minute before contact, the
apparent motion of the cusps of the sun, as they closed

around the planet, noticeably increased, although the
movement was perfectly steady. The cusps swept
around the planet in a line of sunlight of the same
tint as adjacent parts of the sun. This line was as

narrow as could be seen with the power used, ^216
diameters,— and was free from tremors or pulsations.

There was no agitation in the limb of either body
near the point of contact, no trace of black drop,
ligament, or band, no change of tint or color on the
limb of Venus, and no indication of any clinging of

the limbs. The contact was as easily, and perhaps
as accurately, observed as the transit of a star within
8° of the pole, under the best conditions. The un-
certainty of noting the time of the visible contact
could not have been greater than three-tenths of a
second. The phenomena at the third contact were
similar to those at the second, but, of course, in a
reversed order.

In conclusion, the author urges his belief, founded
upon his own experience as well as on study of thi",

work of other observers, that, with a properly arranged
telescope and shade-glass, no observer need have
trouble from any phase of the 'black drop.' To
attain this end satisfactorily, the observer of contacts

must have no other purpose in view than such ob-
servation. The study of any branch of solar physics,

or searching for some new thing, may, and probably
will, detract from the accuracy of his work, which
should be confined to obtaining the re.cord of a good
definition of the sun's limb, as a reference-point in

the passage of the limb of the planet.

An improved method of producing a dark-field
illumination of lines ruled upon glass.

BY PBOF. W. A. KOGERS OF CAMBRIDGE, MASS.

By repeated and careful tests the author found that

by letting the light, which is held at an angle of 45°,

into the telescope, and then splitting the rays by
means of two opposite mirrors, throwing them on the
horizontal line, an almost perfect light is secured.

Thereby It becomes practicable to see with distinct-

ness stars of the smaller magnitudes upon a dark field.

Other astronomers present expressed a preference

for the use of red light. Professor Rogers claimed
that his method was better for minute observation.

Physical phenomena on the planet Jupiter.

BY G. W. HOUGH OF CHICAGO, ILL.

The rapid motion of revolntlan of the planet, by
changing the positions of the markings on the surface

to our line of sight, makes great apparent differences

in their shapes and sizes. This has perhaps been the

occasion of reports of sudden and great changes upon
the surface. The changes are not sudden, but are

gradual; and many of the features are permanent.
Minor changes are constantly in progress in the

equatorial belts. The author recently observed the

belt drifting down toward the red spot; but although

it partly surrounded it, they did not coalesce, and the

spot forced a scallop into the belt, — a very curious

phenomenon. The author saw a satellite pass over
this red spot, though the satellites are not visible

when on the white part of the disk. He had also had
a chance to eomijare shadows of satellites on the disk

and on the spot, and both are dark. The red spot

has seemingly retrogaded during the past four years;

that is to say, the rotation of Jupiter has seemingly
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increased from 9 h. 55 m. 33 8., to 9 h. 65 m. 38 s.

The future observer should attend more carefully to

what he sees, and tliporize afterward.

French observations on the solar eclipse of
May 6, 1883.

BY DK. J. .T.VXSSKX OF PARIS, FRANCE.

A LETTER from the French astronomer Dr. Jan-
ssen, who passed through this country on his return

from an eclipse expedition, was addressed by him for

the use of the as.sociation to Professor Eastman, who
translated it, and read the translation in Section A.
It was thus entered as one of the papers. Dr. Jan-
ssen says, —
"The princip.il object of the observations was the

study of the dark rays in tlie corona. The visibility

of these rays depends more on the light-power of the

instrnment than upon tlie perfection of the images.

At first the ordinary brilliant rays which the corona

presents were recognized; but what was new, and
more complete than ever expected, was that the back-

ground of the coronal spectrum presented the Fraun-
hofer's spectrum. All the dark rays were theoretically

visible. Phenomena were observed, which indicated

that there were some portions of the corona which
reflected, much more abundantly than others, the

• light emanating from the solar sphere: this would
Indicate the existence of cosmic matter circulating

around the sim. The rings of Rispighi were not

found arranged symmetrically around the sun. The
light of the corona was strongly and radially polarized.

All these things were associated with the problem of

circumsolar cosmic matter. The observations went
to show that no important intra-mercurial planet

exists."

Some hitherto undeveloped properties of
squares.

BY O. 8. WESTCOTT OF CHICAGO, ILL.

The paper began by ascribing due credit to a

method for obtaining squares and square roots, de-

scribed by Samuel Emerson In ISO."). The principles

and details of that method were briefly summarized.

Mr. Westcott then stated the general principles of his

own method, which is very expeditious. He first

shows that ihe tens and units figures of all perfect

squares of numbers, from 26 to 49 inclusive, are the

same as the tens and units figures of perfect squares

of numbers from 24 to 1 inclusive. A table is pre-

sented as follows:

(24)'^ = 576, add 100, = 676 = (26)2

(23)- = 529, add 200, = 729 = (27)-

(22)2 = 484_ add 300, = 784 = (28)-

and so on, to

( 1 )= = 1, add 2400, = 2401 = (49)^

To determine the square of any number between

25 and .'JO, find the corresponding number below 25,

and augment its square by the number of hundreds

indicated by its remoteness from 25. Or, more con-

veniently, take the excess above 25 as hundreds, and

augment by the square of what the number lacks of

.50.

Thus: (43)- = {Hi - 25) . 100 -I- (50 - 43)=

= 1S(10 -1- 49 = 1849

Conversely: To obtain the square root of 1764.

The root is plainly between 25 and .50. The tens and
units figures indicate 8. Therefore the square root

of 1764 is .50 — 8 -42.
It is further observable, that the tens and units fig-

ures of perfect squares of numbers from 51 to 99 in-

clusive, are the same as the tens and uniUs figures of

the squares of numbers from 49 to 1 inclusive. Since
4 X any number of hundreds -I- 25, 50, or 75. gives an
ex.iet number of hundreds, it follows that the tens

and units figures of the squares of numbers less than
25 represent all the possible combinations of figures

in those orders of units for nil square numbers. The
terminations of all perfect square numbers are 22 in

all: viz., 00, 01, 04, 09. 16. 21, 24, 25, 29, 36, 41, 44.

49, 56, 61, 64, 69, 7(i, 81', 84, 89, 90.

The following rule is then deduced: To square any
number from .50 to 100, take twice the excess above
.50 as hundreds, and augment by the square of what
the number lacks of 100.

Thus : (89)2 = 200 (89 - 50) -)- (100 - 80)=

= 7800 -I- 121 = 7921

Conversely, v'3249 : The root is plainly between 50

and 60 ; the tens and units figures indicate 7 ; there-

fore v'3249 = 50 -1- 7 = 57.

For greater convenience it is noted, that in such a

ease as v'7U21 the root is 50 -f- 39 or 100 — 1 1, and it is

easier to use the latter form. That is, if the root

is in the fourth quarter of the hundred, subtract the

number indicated by the tens and units from 100, and
the difference is the root. Thus v'8281 = 100 — 9 =
91.

To square any number from 100 to 200, take four

limes the excess above 100 as hundreds, and augment
by the square of what the number lacks of 200.

To square any number from 125 to 250, take one-

half the excess above 125 as thousands, and augment
by what the number lacks of 250.

By a series of steps of this character, the author
gives methods for squaring higher numbers, and con-

versely for obtaining their square roots. A choice of

methods is also indicated. The facility which was
obtained by such means was deftly illustrated on the

bl.iekboard by the author, who in a few seconds per-

formed such exploits as raising 5 to the Uilh power,

and then showed in detail the processes which ho had
mentally executed. The paper sets forth the reason

for each rule, deducing it from the usual binomial

theorem, with almost obvious simplicity.

The demonstrations were received by -the section

with hearty applause. In response to an inquiry, Mr.
Westcott stated, that he had been very successful in

te.'iching this method in classes, about a tenth of his

pupils becoming rapid experts in the methods of

solution, which were especially useful in handling

quadratic equations, an<l determining at a glance

whether a given number is or is not a perfect square.
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PROCEEDINGS OF SECTION B. — PHYSICS.

ADDRESS OF H. A. ROWLAND OF BAL-
TIMORE, MD., VICE-PRESIDENT OF
SECTION B, AUG. 13, 188S.

A PLEA FOR PURE SCIENCE.i

The question is sometimes asked us as to the time

of year we like the best. To my mind, the spring is

the most dehghtful; for nature then recovers from
the apathy of winter, and stirs herself to renewed

life. The leaves grow, and the bitds open, with a

suggestion of vigor delightful to behold; and we
revel in this ever-renewed life of nature. But, this

cannot always last. The leaves reach their limit;

the buds open to the full, and pass away. Then we
begin to ask ourselves whether all this display has

been in vain, or whether it has led to a bountiful

harvest.

So this magnificent country of ours has rivalled the

vigor of spring in its growth. Forests have been

levelled, and cities built, and a large and powerful

nation has been created on the face of the earth.

We are proud of our advancement. We are proud of

such cities as this, founded in a day upon a spot over

which, but a few years since, the red man hunted the

buSalo. But we must remember that this is only the

spring of our country. Our glance must not be back-

ward ; for however beautiful leaves and blossoms are,

and however marvellous their rapid increase, they are

but leaves and blossoms after all.- Rather should we
look forward to discover what will be the outcome of

all this, and what the chance of harvest. For if we
do this in time, we may discover the worm which
threatens the ripe fruit, or the barren spot where the

harvest is withering for want of water.

I am required to address the so-called physical

section of this association. Fain would I speak pleas-

ant words to you "on this subject; fain would I re-

count to you the progress made in this subject by my
countrymen, and their noble efforts to understand

the order of the universe. But I go out to gather

the grain ripe to the harvest, and I find only tares.

Here and there a noble head of grain rises above the

weeds; but so few are they, that I find the majority

of my countrymen know them not, but think that

they have a waving harvest, while it is only one of

weeds after all. American science is a thing of the

future, and not of the present or past; and the prop-

er course of one in my position is to consider what
must be done to create a science of physics in this

country, rather than to call telegraphs, electric lights,

and such conveniences, by the name of science. I do

not wish to underrate the value of all these things:

the progress of the world depends on tbem, and he is

to be honored who cultivates them successfully. So

also the cook wbo Invents a new and palatable dish

for the table benefits the world to a certain de-

1 In using the word * science,' I refer to physical science, as I

Ijnow nothing of natural science. Probably my remarlia will,

however, apply to both, but I do not know.

gree; yet we do not dignify him by the name of a

chemist. And yet it is not an uncommon thing,

especially in American newspapers, to have the ap-

plications of science confounded with pure science:

and some obscure American who steals the ideas of

some great mind of the past, and enriches himself
by the application of the same to domestic uses, is

often lauded above the great originator of the idea,

who might bave worked out hundreds of such appli-

cations, had his mind possessed the necessary ele-

ment of vulgarity. I have often been asked, which
was the more important to the world, pure or applied

science. To have the applications of a science, the

science itself must exist. Should we stop its prog-

ress, and attend only to its applications, we should
soon degenerate into a people like the Chinese, who
have made no progress for generations, because they
have been satisfied with the applications of science,

and have never sought for reasons in what they have
done. The reasons constitute pure science. They
have known the application of gunpowder for cen-

turies; and yet the reasons for its peculiar action, if

sought in the proper manner, would have developed

the science of chemistry, and even of physics, with
all their numerous applications. By contenting them-
selves with the fact that gunpowder will explode,

and seeking no farther, they have fallen behind in

the progress of the world; and we now regard this

oldest and most numerous of nations as only bar-

barians. And yet our own country is in this same
state. But we have done better; for we have taken
the science of the old world, and applied it to all our
uses, accepting it like the rain of heaven, without
asking whence it came, or even acknowledging the

debt of gratitude we owe to the great and unselfish

workers who have given it to us. And, like the rain

of heaven, this pure science has fallen upon our
country, and made it great and rich and strong.

To a civilized nation of the present day, the appli-

cations of science are a necessity; and our country

has hitherto succeeded in this line, only for the reason
that there are certain countries in the world where
pure science has been and is cultivated, and wbere
the study of nature is considered a noble pursuit.

But such countries are rare, and those who wish to

pursue i^ure science in our own country must be
prepared to face public opinion in a manner which
reqtiires much moral courage. They must be prepared

to be looked down upon by every successful inventor

whose shallow mind imagines that the only pursuit of

mankind is wealth, and that he who obtains most has
best succeeded in this world. Everybody can com-
prehend a million of money; but how few can com-
prehend any advance in scientific theory, especially

in its more abstruse portions! And this, I believe,

is one of the causes of the small number of persons

who have ever devoted themselves to work of the

higher order in any human pursuit. Man is a grega-

rious animal, and depends very much, for his liappi-

ness, on the sympathy of those around him; and it is
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rare to find one with the courage to pursue his own
ideals in spite of his surroundings. In times past, men
were more isolated than at present, and each came in

contact witlj a fewer number of people. Hence that

time constitutes the period when ilie great sculptures,

paintings, and poems were produced. Each man's
mind was comparatively free to follow its own ideals,

and the results were tlie great and unique works of

the ancient masters. To-day the railroad and the

telegraph, the books and newspapers, have united

each individual man with the rest of the world: in-

stead of his mind being an individual, a thing apart

by itself, and unique, it has become so influenced by
the outer world, and so dependent upon it, that it

has lost its originality to a great extent. The man
who in tiiues past would naturally have been in the

lowest depths of poverty, mentally and physically,

to-day measures tape behind a counter, and with

lordly air advises the naturally born genius how he

may best bring his outward appearance down to a

level with his own. A new idea he never had, but

he can at least cover his mental nakedness with ideas

imbibed from others. So the genius of the past soon

perceives that his higher ideas are too high to be
appreciated by the world : his mind is clipped down
to the standard form; every natural offshoot upwards
is repressed, until the man is no higher than his fel-

lows. Hence the world, through the abundance of

its intercourse, is reduced to a level. What was

formerly a grand and magnificent landscape, with

mountains ascending above the clotuls, and depths

whose glnom we cannot now appreciate, has become
serene and peaceful. Tlie depths have been filled,

and the heights levelled, and the wavy harvests and

smoky factories Ci>ver the landscape.

As far as the average man is concerned, the change

is for the better. The average life of man is far

pleasanter, and his mental condition better, than be-

fore. But we miss the vigor imparted by the moun-
tains. We are tired of mediocrity, the curse of our

country. We are tired of seeing our artists re<luced

to hirelings, and imploring congress to protect them

against foreign competition. We are tired of seeing

our countrymen take their science from abroad, and

boast that they here convert it into wealth. We are

tired of seeing our professors degrading their chairs

by the pursuit of applied science instead of pure

science; or sitting inactive while the whole world

is open to investigation; lingering by the wayside

while the problem of the universe remains unsolved.

We wish for something higher and nobler in this

country of mediocrity, for a mountain to relieve the

landscape of its monotony. We are surrounded with

mysteries, and have been created with minds to enjoy

and reason to aid in the unfoldipg of such mysteries.

Nature calls to us to study her, and our better feel-

ings urge us In the same direction.

For generations there have been some few students

of science who have esteemed the study of nature the

most noble of pursuits. Some have been wealthy,

and some poor; hut they have all had one thing in

common, — the love of nature and its laws. To these

few men the world owes all the progress due to ap-

plied science, and yet very few ever received any
payment in this world for their labors.

Faraday, the great discoverer of the principle on
which all machines for electric ligliling, electric rail-

ways, and the transmission of power, must rest, died

a poor man, although others and the whole world

have been enriched by his discoveries. And such

must be the fate of the followers in his footsteps for

some time to come.

But there will be those in the future who will study

nature from pure love, and for them higher prizes

than any yet obtained are wailing. We have but

yet commenced our pursuit of science, and stand

upon the threshold wondering what there is within.

We explain the motion of the planet by the law o{

gravitation; but who will explain how two bodies,

millions of miles apart, tend to go toward each other

with a certain force '!

We now weigh and measure electricity and electric

currents with as much ease as ordinary matter, yet

have we made any approach to an explanation of the

phenomenon of electricity ? Light is an undulatory

motion, and yet do we know what it is that uiulu-

lates ? Heat is motion, yet do we know what it is

that moves? Ordinary matter is a common sub-

stance, and yet who shall fathom the mystery of its

internal constitution ?

There is room for all in the work, and the race has

but commenced. The problems are not to be solved

in a moment, but need the best work of the best

minds, for an indefinite time.

Shall our country be contented to st.and by, while

other countries le.ad in the race ? Shall we always

grovel in the dust, and pick up the crumbs which

fall from the rich man's table, considering ourselves

richer than he because we have more crumbs, while

we forget that he has the cake, which is llie s<iurceof

all crumbs ? Shall we be swine, to whom the corn and

husks are of more value than the pearls'? If I read

aright the signs of the times, I think we shall not

always be contented with our inferior position.

From looking down we have almost become blind,

but may recover. In a new country, the necessities

of life must he attended to first. The curse of Adam
is upon us all, and we must earn our bread.

But it is the mission of applied science to render

this easier for the whole world. There is a story

which I once read, which will illustrate the true posi-

tion of applied science in the world. A boy, more

fond of reading than of work, was employed, in the

early days of the steam-engine, to turn the valve at

every stroke. Necessity was the mother of invention

in his ca<e: his reading was disturbed by his work,

and he soon discovered that he might become free

from his work by so tying the valve to some mov-

able portion of the engine, as to make it move its

own valve. So I consider that the true pursuit of

mankind is intellectual. The scientific study of na-

ture in all its branches, of mathematics, of mankind

in lis past and present, the pursuit of art, and the

cultivation of all that is great and noble in the world,

— these are the highest occupation of mankind. Com-
merce, the applications of science, the accumulation
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of -ive.ilth. are necessilios which are a curse to those

(Villi high idi-als, but a ble>siMg to that portion of the

n-oriil wliidi has neither the ability nor the taste for

higher pursuits.

As thn applications of science multiply, living be-

comes easier, the weaitli necessary for the purchase

of apparatus can bi ttcr be obtained, and the pursuit

of (liber things heside the necessities of life becomes

possible.

But the moral qualities must also be cultivated in

proportion to the wealth of the country, before much
can be done in pure science. The successful sculptor

or painter naturally attains to wealth through the le-

gitimate work of liis profession. Tlie novelist, the

poet, the mu-iciiin, all have wealth before them as

the end of a succes>ful career. But the scientist and

the maiheinatician have no such incentive to work:

they must earn their living by other pur^uits, usually

teaching, and only devnte their surplus time to the

true pursuit of their science. And frequently, by the

small salary which they receive, by the lack of in-

strumental and literary facilities, by the mental

atmosphere in which they exist, and, luost of all, by

their low ideals of life, they aie led to devote their

stirpliis time to applied science or to other means of

increasing their fortune. How shall we, then, honor

the few, the very few, who, in spite of all difficulties,

have kept their eyes fixed on the goal, and have stead-

ily worked for pure science, givingto the world a most

precious donation, which has borne fruit in our

greater knowleilge of the universe and in the applica-

tions to oin- physical life which have enriched thou-

sands aiul benefited each one of us ? There are also

those who have every facility for the pursuit of science,

who have an ample salary and every appliance for

work, yet who devote themselves to commercial work,

to testifying in courts of law,and to any other work to

increase their present large income. Such men would

be respectable if they gave up the name of professor,

and took that of consulting chemists or physicists.

And such men are needed in the community. But

for a man to occupy the professor's chair in a promi-

nent college, and, by his energy and ability in the

commercial applications of his science, stand before

the local community in a prominent manner, and be-

come the newspaper exponent of his science, is a dis-

grace both to him and his college. It is the death-

blow to science in that region. Call him by bis proper

name, and he becomes at once a useful member of the

community. Put in his place a man who shall by

precept and example cultivate his science, and how
different is the result! Young men, looking forward

into the world for something to do, see before them

this high and noble life, and they see that there is

something more honorable than the accumulation of

wealth. They are thus led to devote their lives to

similar pursuits, and they lumor the professor who has

drawn them to something higher than they might

otherwise have aspired to reach.

I do not wish to be misunderstood in this matter.

It is no disgrace to make money by an invention, or

otherwise, or to do commercial scientific work under

some circumstances. But let pure science be the aim

of those in the chairs of professors, and so prominently

the aim that there can be no mistake. If our aim in

life is wealth, let us hone^tly engage in commercial

pursuits, and compete with others for its posses>ion.

But if we c'lioose a life which we consider higher, let

us live up to it, taking wealth or poverty as it may
chance to come to us, but letting neither turn us

aside from our pursuit.

The work of teaching may absorb the energies of

many; and, indeed, this is the excuse given by most

for not doing any scientific work. But there is an (dd

saying, that where there is a will there is a way. Few
professors do as much teaching or lecturing as the

German professors, who are also noted for their elab-

orate papers in the scientific joiu-nals. I myself

have been burdened down with woi k. ami know what

it is; and yet I here assert that all can find time for

scientific research if Ihey desire it. But here, again,

that curse of our country, mediocrity, is upon us.

Our colleges and universities seldom call for first-class

men of reputation, and 1 have even heard the trustee

of a well-known college assert that no professor should

engage in research because of the time wasted ! I was

glad to see, soon after, by tbe call of a prominent scien-

tist to that college, that the majority of the trustees

did not agree with him.

That teaching is important, goes without saying. A
successful teacher is to be respected; but if he does

not lead his scholars to that which is highest, is he not

blameworthy ? We are, then, to look to the colleges

and universities of the land for most of the work in

pure science which is done. Let us therefore exam-
ine these latter, and see what the prospect is.

One, whom perhaps we may here style a practical

follower of Ruskin, has stated that while in this

country he was variously designated by the title of

captain, colonel, and professor. The story may or

may not be true, but we all know enough of the cus-

toms of our countrymen not to dispute it on general

principles. All men are born equal: some men are

captains, colonels, and professors, and therefore all

men are such. The logic is conclusive ; and tbe same
kind of logic seems to have been applied to our

schools, colleges, and universities. I have before me
the report of the commissioner of education for 18S0.

According to that report, there were 380,1 or say, in

round numbers, 400 institutions, calling themselves

colleges or universities, in our covmtry! We may
well exclaim that ours is a great country, having

more than the whole world beside. The fact is suf-

ficient. The whole earth would hardly support such

a number of first-class institutions. Tbe curse of

mediocrity must be upon them, to swarm in such

numbers. They must be a cloud of mosquitoes, in-

stead of eagles as they profess. And this becomes
evident on further analysis. About one-third aspire

to the name of university; and I note one called by
that name which has two professors arul IS students,

and another having three teachers and 12 students!

And these instances are not unique, for the number
of small institutions and schools which call them-

selves universities is very great. It is difficult to

1 364 reported on, and 25 not reported.
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decide from the statistics alone the exact standing
of these institutions. Tlie extremes are easy to man-
age. Who can doubt tliat an institution witli over
StK) students, and a faculty of 70, is of a higlier grade
than those above cited liaving 10 or iiO students and
two or three in the faculty ? Yet this is not always
true; for I note one institution with over .500 students
which is known to me personally as of the grade of
a high school. The statistics are more or less defec-

tive, and it would much weaken the force of my
remarks if I went too much into detail. I append
the following tables, however, of 330 so-called col-

leges and universities : —

218 had from to 100 students.

88 " " UK) " 200
12 " " 200 " 300 "

6 " " 300 " 500 "
e over 500

Of 322 so-called colleges and universities:—

206 bad to 10 in the faculty.

99 " 10 " 20 "
17 " 20 or over " "

If the statistics were forthcoming,— and possibly

they may exist,— we might also get an idea of the
standing of these institutions and their approach to

the true univer.-ity idea, by the average age of the
scholars. Possibly also the ratio of number of schol-

ars to teachers might lie of some help. All these meth-
ods give an approximation to the present standing
of the institutions. But there is another nielhod of

attacking the problem, wliicli is very exact, but it only
gives us the possibililies of which the institution is

capable. I refer to the wealth of the institution. In
estimating the wealth. I have not included the value

of grounds and buililings, for this is of little impor-

tance, either to the present or future standing of the

institution. As good work can be done in a hovel as

in a palace. I have taken the productive funds of

the institution as the basis of estimate. I find: —

234 have below $.">no,noO.

8 " between S)00,<iOO and $1,000,000.

8 " over $1,000,000.

There is no fact more firmly established, all over the

world, than that the higher education can never be

made to pay for itself. Usually the cost to a college,

of e<lucatiiig a young man. vi-ry inucli CNceeds what

be pays for it. and is ofien three or four times as

much. The hi'.;her the education, the gieater this

proportion will be; and a university of tlie liiglie>t

cla^s should aniicip.ite only a small accession to its

Income from the fees of stuilents. Flence the test

I have applied must give a true representation of

the possibililies in every c:ise. According t<> the fig-

ures, only Hi colleges and universities Imve $.5i)ii,(MiO

or over of invested funds, ami only one-half of these

have $1,000,000 and over. Now, even the latter siuu

is a very small endowment for a college; and to call

any institution a university which has less than

$1,0110,000, is to render it absurd in the face of the

world. And yet more than 100 of our insiitulion.o,

many of them very respectable colleges, have abused

the word 'university' in this manner. It is to be

hoped that the endowment of the more respectable

of these institutions may be increased, as many of

them deserve it; and their unfortunate appellation

has prol)ably been repented of long since.

But what shall we think of a community that gives

the charter of a uiiivor>ily to an institution with a

total of $20,000 endowment, two so-called professors,

and IS students! or another with three professors,

12 students, and a total of $27,000 endowment, mostly

invested in buildings I And yet there are very many
similar institutions; there being 10 with three pro-

fessors or less, and very many indeed with only four

or five.

Such facts as these could only exist in a democratic

country, where pride is taken in reducing every thing

to a level. And I may also say, that it can only exist

in the early ilays of such a democracy; for an intelli-

gent public will soon perceive that calling a thing by

a wrong name does not; change its r;liaracter, and

that truth, above all things, should be taught to the

youth of the nation.

It may be urged, tli.at all these institutions are

doing good work in educati<in; and that many young

men are thus taught, who could not afford to go to a

true college or university. But I <lo not object to the

education, — though I have no doubt an investiga-

tion would disclose equal absunlities here, — tor it is

aside from my object. But I do object to lowering the

ideals of the youth of the country. Lot them know
that they are atlen<ling a school, and not a university;

and let them know that above thi-m comes the colh'ge,

and above that the univer>ity. Let ilieni be taught

that they are only half-educated, and lliat there are

persons in the world by whose side they are but

atoms. In other words, let them be taught the truth.

It may be that some small in-iitntions are of high

grade, especially those which are new; but who can

douiit that more than two-ihinis of our insiiiutions

calling tliemsi-lves colL-ges and universities are un-

worthy of the nime? Each one of llie-e lns:ilution8

has so-called profes-ors, but it is cviil.'nt that iliey can

be only of the grade of teachers. Why should they nut

be so called? The position of teacher is an honored

one, but is not made more honorable by the as>unip-

tion of a false title. FuriheiniMre, the mnlli|ilicalion

of the title, and the easi' wiili which il can be oblained,

render it scarcely wcrih striving for. When the man
of energy, ability, anl p'-rhap- genius is rewarded by

the same title and enioliiincnt- as the commonplace

man with the modicum of kno«l<'dgf, who lakes to

teachini, not because of any apiitmle for his work,

hut possibly because he has not the energy to com-

pete with his fellow-men in busines-, then I say one

of the inducements fur first-class men to become
professors is gone.

When work an I ahililyare reinired for the position,

and when the professor is expected to keep up with
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the progress of his subject, and to do all in his power
to advance it, and when he is selected for these rea-

sons, then the position will be worth working for,

and the successful competitor will be honored accord-

ingly. The chivalric spirit which prompted Faraday
to devote his life to the study of nature may actuate
a few noble men to give their life to scientific work;
but, if we wijh to cultivate this highest class of men
in science, we must open a career for them worthy of

their efforts.

Jenny Lind, with her beautiful voice, would have
cultivated it to some extent in her native village;

yet who would expect her to travel over the world,

and give concerts for nothing ? and how would she
have been able to do so if she had wished ? And so

the scientific man, whatever his natural talents, must
have instruments and a library, and a suitable and
respectable salary to live upon, before he is able to

exert himself to his full capacity. This is true of

advance in all the higher departments of human
learning, and yet something more is necessary. It is

not those in this country who receive the largest

salary, and have positions in the richest colleges, who
have advanced their subject the most: men receiving

the highest salaries, and occupying the professor's

chair, are to-day doing absolutely nothing in pure
science, but are striving by the commercial applica-

tions of their science to increase their already large

salary. Such pursuits, as I have said before, are

honorable in their proper place; but the duty of a
profcsscir is to advance his science, and to set an ex-

ample of pure and true devotion to it which shall

demonstrate to his students and the world that there

is something high and noble worth living for. Money-
changers are often respectable men, and yet they
were once severely rebuked for carrying on their trade

in the court of the temple.

Wealth does not constitute a university, buildings

do not: it is the men who constitute its faculty,

and the students who learn from them. It is the
last and highest step which the mere student takes.

He goes forth into the world, and the height to which
he rises has been influenced by the ideals which
he has consciously or unconsciously imbibed in his

university. If the professors under whom he has
studied have been high in their profession, and have
themselves had high ideals; if they have considered

the advance of their particular subject their highest

work in life, and are themselves honored for their in-

tellect throughout the world, — the student is drawn
toward that which is highest, and ever after in

life has high ideals. But if the student is taught

by what are sometimes called good teachers, and
teachers only, who know little more than the student,

and who are often surpassed and even despised by
him, no one can doubt the lowered tone of his mind.
He finds that by his feeble efforts he can surjDass

one to whom a university has given its highest honor;
and he begins to think that he himself is a born
genius, and the incentive to work is gone. He is

great by the side of the molehill, and does not know
any mountain to compare himself with.

A university should not only have great men in its

faculty, but have numerous minor professors . and

assistants of all kinds, and should encourage the

highest work, if for no other reason than to encour-

age the student to his highest efforts.

But, assuming that the professor has high ideals,

wealth such as only a large and high university can

command is necessary to allow him the fullest devel-

opment.
And this is specially so in our science of physics.

In the early days of physics and chemistry, many of

the fundamental expeiiments could be performed

with the simplest apparatus. And so w-e often find

the names of Wollaston and Faraday mentioned as

needing scarcely any thing for their researches.

Much can even now be done with the simplest appar-

atus; and nobody, except the utterly incompetent,

need stop for want of it. But the fact remains, that

one can only be free to investigate in all departments

of chemistry and physics, when he not only has a

complete laboratory at his command, but a friend to

draw on for the expenses of each experiment. That
simplest of the departments of physics, namely,

astronomy, has now reached such perfection that no-

body can expect to do much more in it without a

perfectly equipped ob-^ervatory; and even this would

be useless without an income suflicient to employ a

corps of assistants to make the observations and com-

putations. But even in this simplest of physical

subjects, there is great misunderstanding. Our coun-

try has very many excellent obs>ervatories: and yet

little work is done in comparison, because no provis-

ion has been made for maintaining the work of the

observatory; and the wealth which, if concentrated,

might have made one effective observatory which

would prove a benefit to astronomical science, when
scattered among a half-dozen, merely fuinishes tele-

scopes for the people in the surrounding regir>n to

view the moon with. And here I strike the keynote

of at least one need of our country, if she would
stand well in science; and the following item which

I clip from a newspaper will illustrate the matter: —
" The eccentric old Canadian, Arunah Huntington,

who left $200,000 to be divided among the public

schools of Vermont, has done something which will

be of little practical value to the schools. Each dis-

trict will be entitled to the insignificant sum of $10,

which will not advance much the cause of educa-

tion."

Nobody will dispute the folly of such a bequest, or

the folly of filling the country with telescopes to look

at the moon, and calling them observatories. How
much better to concentrate the wealth into a few
parcels, and make first-class observatories and insti-

tutions with it!

Is it possible that any of our four hundred colleges

and universities have love enough of learning to

unite with each other and form larger institutions'?

Is it possible that any have such a love of truth that

they are willing to be called by their right name?
I fear not; for the spirit of expectation, which is

analogous to the spirit of gambling, is strong in the

American breast, and each institution which now,
except in name, slumbers in obscurity, expects in
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time to bloom out into full prosperity. Although
many of them are under religious influence, where
truth is inculcated, and where men are taught to take
a low scat at the table in order that they may be hon-
ored by being called up higher, and not dishonored
by being thrust down lower, yet these institutions
have thrust themselves into the highest seats, and
cannot probably be dislodged.

But would it not be possible to so change public
opinion that no college could be founded with a less

endowment than say $1,000,000, or no univer.-.ily

with less than throe or four times that amount ?

From the report of the commissioner of education,
I learn that such a change is taking place; that the
tendency towards large institutions is increasiiig,

ami that it is principally in the west and south-west
that the multiplication of small institutions with big

names is to be feared most, and that the east is al-

most ready for the great coming university.

The total wealth of the four hundred colleges and
universities in 18S0 was about §40,000,000 in build-

ings, and $43,000,000 in productive funds. This
would be sufficient for one great university of $10,-

000,000, four of $5,000,000, and twenty-si.\ colleges

of $2,000,000 each. But such an idea can of course
never be carried out. Government appropriations
are out of the question, because no political trickery

must be allowed around the ideal institution.

In the year 18S0 the private bequests to all schools

and colleges amounted to about $5,.i()0,000; and,

although there was one bequest of $1,2.")0,000, yet the

amotuit does not appear to be phenomenal. It would
thus seem that the total amount was about five mil-

lion dollars in one year, of which more than half is

given to so-called colleges and universities. It would
be very difficult to regulate these bequests so that

they might be concentrated sufficiently to produce an
immediate result. But the figures show that gener-

osity is a prominent feature of the American people,

and that the needs of the country only have to be

appreciated to have the funds forthcoming. We
must make the need of research and of pure science

felt in the country. We must live such lives of pure

devotion to our science, that all shall see that we ask

for money, not that we may live in indolent ease

at the expense of charity, but that we may work
for that which has advanced and will advance the

world more than any other subject, both intellectu-

ally and physically. We must live such lives as to

neutralize the influence of those who in high places

have degraded their profession, or have given them-

selves over to ease, and do nothing for the science

which they represent. Let us do what we can with

the present means at our disposal. There is not one

of us who is situated in the position best adapted to

bring out all his powers, and to allow him to do most
for his science. All have their difficulties, and I do

not think that circumstances will ever radically

change a man. If a man has the iustinctof research

in him, it will always show itself in some form. But
circumstances may direct it into new paths, or may
foster it so that what would otherwise have died as a

bud now blossoms and ripens into the perfect fruit.

Americans have shown no lack of invention in

small things; and the same spirit, when united to

knowledge and love of science, becomes the spirit of

research. The telegraph-operator, with his limited

knowledge of electricity and its laws, naturally turns

his attention to the improvement of the only electri-

cal instrument he knows any thing about; and his

researches would be confined to the limited sphere of

his knowledge, and to the simple laws with which he
is acquainted. But as his knowledge increases, and
the field broadeiis before him, as he studies the math-
ematical theory of the subject, and the electro-mag-

netic theory of light loses the dim haze due to dis-

tance, and becomes his constant companion, the tel-

egraph-instrument becomes to him a toy, and his

effort to discover something new becomes research

in pure science.

It is useless to attempt to advance science until

one has mastered the science: he must step to the

front before his blows can tell in the strife. Further-

more, I do not believe anybody can be thorough in

any department of science, without wishing to ad-

vance it. In the study of what is known, in the

reading of the scientific journals, and the discussions

therein contained of the current scientific questions,

one would obtain an impulse to work, even though it

did not before exist. And the same spirit which
prompted him to seek what was already known,
would make him wish to know the unknown. And
I may say that I never met a case of thorough knowl-

edge in my own science, except in the case of well-

known investigators. I have met men who talked

well, and I have sometimes asked myself why they

did not do something ; but further knowledge of

their character has shown me the superficiality of

their knowledge. I am no longer a believer in men
who could do something if they would, or would do

something if they had a chance. They are impostors.

If the true spirit is there, it will show itself iu spite

of circumstances.

As I remarked before, the investigator in pure

science is usually a professor. He must teach as

well as investigate. It is a question which has been

discussed in late years, as to whether these two func-

tions would betl^ be combined in the same individual,

or separated. It seems to be the opinion of most, that

a certain amount of teaching is conducive, rather

than otherwise, to the spirit of research. I myself

think that this is true, and I should myself not like

to give up my daily lecture. But one must not be

overburdened. I suppose that the true solution, in

many cases, would be found in the multiplication of

assistants, not only for the work of teaching but of

research. Some men are gifted with more ideas than

they can work out with their own hands, and the

woild is losing much by not supplying, them with

extra hands. Life is short: old age conies quickly,

and the amount one pair of hands can do is very

limited. What sort of shop would that be, or what
sort of factory, where one man had to do all the work
with his own hands ? It is a fact in nature, which no
democracy can change, that men are not equal, — that

some have brains, and some hands. And no idle
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talk about equality can ever subvert the order of the

universe.

I know of no institution in this country viihere as-

sistants are supplied to aid directly in research. Yet
why should it not be so? And even the absence of

assistant professors and assistants of all kinds, to aid

in teaching, is very noticeable, and must be remedied
before we can expect much.
There are many physical problems, especially those

requiring exact measurements, which cannot be
carried out by one man, and can only be success-

fully attacked by the most elaborate apparatus, and
with a full corps of assistants. Such are Regnault's
e.xperiments on the fundamental laws of gases and
vapors, made thirty or forty years ago by aid from the

French government, and which are the standards to

this day.. Although these experiments were made
with a view to Die practical calculation of the steam-
engine, yet they were carried out in such a broad
spirit that they have been of the greatest theoretical

use. Again, what would astronomy have done with-

out the endowments of observatories? By their

means, that science has become the most perfect of

all branches of physics, as it should be from its sim-
plicity. There is no doubt, in ray mind, that similar

institutions for other branches of physics, or, better,

to include the whole of physics, would be equally suc-

cessful. A large and perfectly equipped physical

laboratory with its large revenues, its corps of pi'o-

fessors and assistants, and its machine-shop for the

construction of new apparatus, would be able to ad-

vance our science quite as much as endowed ob-

servatories have astronomy. But • such a laboratory

should not be founded rashly. The value will de-

pend entirely on the physicist at its head, who has to

devise the plan, and to start it into practical work-
ing. Such a man will always be rare, and cannot
always be obtained. After one had been successfully

started, others could follow; for imitation requires

little brains.

One could not be certain of getting the proper man
every time, but the means of appointment should be
most carefully studied so, as to secure a good average.

There can be no doubt that the appointment should
rest with a scientific body capable of judging the high-
est work of each candidate.

Should any popular element enter, the person
chosen woidd be either of the literary-scientific order,

or the dabbler on the outskirts who presents his small
discoveries in the most theatrical manner. What is

required is a man of depth, who has such an insight

into physical science that he can tell when blows will

best tell for its advancement.
Such a grand laboratory as I describe does not exist

in the world, at present, for the study of physics. But
no trouble has ever been found in obtaining means to

endow astronomical science. Everybody can appre-
ciate, to some extent, the value of an observatory; as

astronomy is the simplest of scientific subjects, and
has very quickly reached a position where elaborate
instruments and costly computations are necessary to

further advance. The whole domain of physics is so

wide that workers have hitherto found enough to do.

But it cannot- always be so, and the time has even

now arrived wlien such a grand laboratory should be

founded. Shall our country take the lead in this mat-

ter, or shall we wait for foreign countries to go be-

fore ? They will be built in the future, but when and
how is the question.

Several institutions are now putting up laboratories

for physics. They are mostly for teaching, and we
can expect only a comparatively small amount of

work from most of them. But they show progress;

and, if the progress be as quick in this direction as in

others, we should be able to see a great change before

the end of our lives.

As stated before, men are influenced by the sym-

pathy of those with whom they come in contact. It

is impossible to immediately change public opinion

in our favor; and, indeed, we must always seek to

lead it, and not be guided by it. For pure science is

the pioneer who must not hover about cities and
civilized countries, but must strike into unknown
forests, and climb the hitherto inaccessible mountains

which lead to and command a view of the promised

land, — the land which science promises us in the

future; which shall not only flow with milk and honey,

but shall give us a better and more glorious idea of

this wonderful universe. We must create a public

opiriion in our favor, but it need not at first be the

general public. We must be contented to stand aside,

and see the honors of the world for a time given to

our inferiors ; and must be better contented with the

approval of our own consciences, and of the very few
who are capable of judging our work, than of the

whole world beside. Let us look to the other physi-

cists, not in our own town, not in our own country,

but in the whole world, for the words of praise which
are to encourage us, or the words of blame which are

to stimulate us to renewed effort. For what to us is

the praise of the ignorant ? Let us join together in

the bonds of our scientific societies, and encourage

each other, as we are now doing, in the pursuit of

our favorite study ; knowing that the world will some
time recognize our services, and knowing, also, that

we constitute the most important element in human
progress.

But danger is also near, even in our societies.

When the average tone of the society is low, when the

highest honors are given to the mediocre, when third-

class men are held up as examples, and when trifling

inventions are magnified into scientific discoveries,

then the influence of such societies is prejudicial. A
young scientist attending the meetings of such a so-

ciety soon gets perverted ideas. To his mind, a mole-

hill is a mountain, and the mountain a molehill. The
small inventor or the local celebrity rises to a greater

height, in his mind, than the great leader of science

in some foreign land. He gauges himself by the

molehill, and is satisfied with his stature ; not knowing
that he is but an atom in comparison with the moun-
tain, until, perhaps, in old age, when it is too late.

But, if the size of the mountain had been seen at

first, the young scientist would at least have been

stimulated in his endeavor to grow.

We cannot all be men of genius; but we can, at
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(least, point them out to those around us. We may
not be able to benefit science much ourselves; but
we can have high ideals on the subject, and instil

them into those with whom we come in contact. For
the good of ourselves, for the good of our country,

for the good to the world, it is incumbent on us to

form a true estimate of the worth and standing of

persons aiul things, and to set before our own minds
all that is great and good and noble, all that is most
important for scientific advance, above the mean and
low and unimportant.

It is very often said, that a man has a right to his

opinion. This might be true for a man on a desert

island, whose error wouhl influence oidy himself.

But when he opens his lips to instruct others, or even
when he signifies his opinions by his daily life, then
he is directly responsible fur all his errors of jiiilg-

ment or fact. lie has no right to Ihink a molehill as

big as a mountain, nor to teach it, any more than he
Las to think the world fl.it, and teach that it is so.

The facts and faws of our science have not equal
importance, neither have the men who cultivale the

science achieved equal re>ult8. One thing is greater

than another, and we have no right to neglect the

order. Thus shall our minds be guided aright, aud
our efforts be toward that which is the highest.

Then shall we see that no physicist of the first

class has ever existed in this country, that we must
look to other countries for our leaders in that sub-

ject, and that the few excellent workers in our coun-

try must receive many accessions from without before

they can constitute an American science, or do their

share in the world's work.
But let me return to the subject of scientific socie-

ties. Here American science has its hardest problem
to contend with. There are very many local societies

dignified by high-sounding names, each having its

local celebrity, to whom the privilege of describing

some crab with an extra claw, which he found in his

morning ramble, is inestimable. And there are some
ac.idemies of science, situated at our seats of learning,

which are doing good work in their locality. 15ut

distances are so great that it is dilficult to collect men
together at any one point. The American associa-

tion, which we are now attending, is not a scientific

academy, aiul does not profess to be more than a gath-

ering of ail who are interested in science, to read

papers and enjoy social intercourse. The National

academy of sciences contains eminent men from the

whole cotmtry, but then it is oidy fur the purpose of

advising the government freely on scientific matters.

It has no building, it has no library; and it publishes

nothing except the information which it freely gives

to the government, which does nothing for it in re-

turn. It has not had nmch effect directly on Amer-
ican science; but the liberality of the government in

the way of scientific expeditious, publications, etc.,

is at least partly due to its influence, and in this

way it has done much good. Hut it in no way takes

the place of the great Koyal society, or the great ac.id-

emies of science at Paris, lierlin, Vienna, St. Peters-

burgh, Munich, and, indeed, all the European capitals

aud large cities. These, by their publications, give

to the young student, as well as the more advanced
ph>»icist, moilels of all that is considered exoelleni;

and to become a memlier is one of the liighest honors
to which he can aspire, while to write a memoir which
the academy considers worthy to be published in its

transactions excites each one to his highest effort.

The American academy of sciences in Boston i""

perhaps our nearest representation of this class of

academies, but its limitation of membership to the

State deprives it of its national charncier.

But there is another matter which influences the
growth of our science.

As it is necessary for us still to look abroad for our
highest inspiration in pure science, and as science is

not an afT.iir of one town or one country, but of the

whole world, it becomes us all to read the current

journals of science and the great transactions of for-

eign societies, as well as those of our own countries.

These great transactions and journals sliould be in

the library of every institution of learning in the

country, where science is taught. How can teachers

and professors be expected to know what has been
discovereil in the past, or is being discovered now, if

these are not provided ? Has anv institution a right

to mentally starve the teaeliers whom it employs, or
the students who come to it? There can be but
one answer to this ; and an institution calling itself a
university, and not having the current scientific jour-

nals upon its table or the transactions of societies

upon Its library-shelves, is certainly not doing its best

to cultivate all that is best in this world.

We call this a free country, and yet it is the only

one where there is a direct tax upon the pursuit of

science. Tlie low state of pure science in our coun-
try may possibly l)e attributed to the youth of the

country; but a direct tax, to prevent the growth of

our country in that subject, cannot be looked upon as

other than a deep disgrace. I refer to the duty upon
foreign books and periodicals. In our science, no
books above elementary ones have ever l)een pub-
lished, or are likely to be published, in this country;

and yet every teacher in physics must have them, not
only in the college library, but on his own shelves,

and must pay tlie government of this country to

allow him to use a portion of his small salary to buy
that wliich is to do good to the whole country. All

freedom of intercourse which is necessary to fo«ter

our growing science is thus brok«n off : and that which
might, in time, relieve our country of its mediocrity,

is nipped in the bud by our government, which is most
lil)eral when appealed to directly on scientific 8ul>-

jects.

One would think that books in foreign languages

might be admitted free; but to please the half-dozen

or so workmen who reprint (Jerraan books, not

scientific, our free intercourse with that country is

cut off. Our scientific associations and societies must
make themselves heard in this matter, and show those

in authority how the matter stands.

In conclusion, let me say once more, that I do not

believe that our country is to remain long in its

present position. The science of physics, in whose
applications our country glories, is to arise among us.
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and make lis respected by the nations of the world.

Such a prophecy may seem rash with regard to a nation

wliich does not yet do enough physical work to sup-

port a physical journal. But we know the speed with

which we advance in this country : we see cities

springing up in a night, and other wonders performed

at an unprecedented rate. And now we see physical

laboratories being built, we see a great demand for

thoroughly trained physicists, who have not shirked

their mathematics, both as professors and in so-called

practical life ; and perhaps we have the feeling, com-
mon to all true Americans, that our country is going

forward to a glorious future, when we shall lead the

world in the strife for intellectual prizes as we now
do in the strife for wealth.

But if this is to be so, we must not aim low. The
problems of the universe cannot be solved without

labor: they cannot be attacked without the proper

intellectual as well as physical tools; and no physicist

need expect to go far without his mathematics. No
one expects a horse to win in a great and long race

who has not been properly trained; and it would be

folly to attempt to win with one, however pure his

blood and high his pedigree, without it. Th'e prob-

lems we solve are more difficult than any race: the

highest intellect cannot hope to succeed without prop-

er preparation. The great prizes are reserved for the

greatest efforts of the greatest intellects, who have

kept their mental eye bright and flesh hard by con-

stant exercise. Apparatus can be bought with money,

talents may come to us at birth ; but our mental tools,

our mathera.atics, our experimental ability, our knowl-

edge of what others have done before us, all have to

be obtained by work. The time is almost past, even

In our own country, when thiril-rate men can find a

place as teachers, because they are unfit for every thing

else. We wish to see brains and learning, combined

with energy and immense working-power, in the pro-

fessor's chair; but, above all, we wish to see that high

and chivalrous spirit which causes one to pursue his

idea in spite of all difficulties, to work at the problems

of nature with the approval of his own conscience,

and not of men before him. Let him fit himself for

the struggle with all the weapons which mathemat-
ics and the expeiience of those gone before him
can fnrnish, and let him enter the arena with the

fixed and stern purpose to conquer. Let him not

he contented to stantj back with the crowd of medi-

ocrity, but let him press forward for a front place in

the strife.

The whole universe is before us to study. The
greatest labor of the greatest minds has only given

us a few pearls; and yet the limitless ocean, with its

hidden depths filled with diamonds and precious

stones, is before us. The problem of the universe is

yet unsolved, and the mystery involved in one sin-

gle atom yet eludes us. The field of research only

opens wider and wider as we advance, and our

minds are lost in wonder and astonishment at the

grandeur and beauty unfolded before us. Shall we
help in this grand work, or not? Shall our country

do its share, or shall it still live in the almshouse of

the world f

PAPERS READ BEFORE SECTION B.

Determination of the relation between the im-
perial yard and the metre of the archives.

BY WILLIAM A. ROGERS OF CAMBBIDGE, MASS.

This paper was a continuation of one upon the

same subject presented at the Montreal meeting.

The mean result of the determinations up to that

time was as follows: Imperial yard + 3.37015 inches
= Metre des archives.

The writer stated at that time, that he should not

like to be held to a very strict account with regard to

the last decimal figure, or even the last two decimal

figures, on account of the difficulty of obtaining the

requisite data.

Since the meeting last year, additional data have
been obtained. In February of the present year, a
combined yard and metre was received from Paris.

The yard was compared with the imperial yard, in

1880, by Mr. Chaney, the warden 'of the imperial

standards. During the interval between 1880 ami
February of the present year, this metre has received

repealed comparisons with the metre of the Inter-

national bureau, under the direction of Dr. Fernet.

According to his report, this metre is 310 mikrons
too short at 0° centigrade; for the same temperature,

the yard was found by Mr. Chaney to be 20.7 mikrons
too short.

Comparing the metre and the yard upon this bar

with the bronze yard and metre described at Mont-

real, and combining the results with those previously

found, the relation was found as follows: Imperial

yard -|- 3.37039 inches = Metre des archives.

The magnetophone, or the modification of the
magnetic field by the rotation of a perfo-
rated metallic disk.i

BY PKOF. H. S. CAKHAKT OF EVASSTON, ILL.

The experiments of Bell, Preece, and others, on

the radiaphone, suggested the possibility of interrupt-

ing, or at least periodically modifying, the lines of

force proceeding from the poles of a magnet, by

means of a disk of sheet-iron, perforated with a .series

of equidistant holes, and rotated so that the holes

should pass directly in front of the magnetic pole.

It is well known that the armature placed on the

poles of a permanent magnet diminishes the strength

of the external field of force by furnishing superior

facilities for the formation of polarized chains of

particles from pole to pole. This is the case even

when the armature does not touch the poles, but is

in close proximity to them.

If a piece of sheet-iron be placed over the poles

of a magnet without touching, and magnetic curves

he developed on paper above the iron, they will he

found to exhibit less intense and less sharply defined

magnetic action than when the sheet-iron is removed.

If, however, a sm.all hole be drilled directly over each

magnetic pole, the screening action of the sheet-iron

is modified in much the same way as when a hole is

1 This paper will shortly be published in Science in full.
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made in a screen opaque to lisl't; for the developed

curves show distinctly tlie outline of tlie holes. If,

therefore, the slieet-irou in the form of a circular

plate, pierce i with a number of holes, be rapidly ro-

tated between the poles of a magnet and small

induction bobbins, the action of the magnet on the

core of the bobbins will be periodically modified, be-

cause of the passing holes : and hence induced cur-

rents will flow throxigh a circuit including the bolibin.

A disk of sheet iron was pierced with two circles of

quarter-inch holes concentric with the disk, the num-
ber of holes in the two circles being thirty-two and
sixty-four respectively. On one side of the disk was
placed a horseshoe magnet with its poles very near

the rows of holes ; on the other side were arranged

two corresponding induction l)ol>bins. The circuit

was completed through a telephone and either bobbin

at pleasure. Upon rotating the disk rapidly, a clear

musical sound was produced in the telephone, the

pitch rising with the rapidity of rotation. Moreover,

the bobbin opposite the circle of si.\ty-four holes

gave the octave above the other, and each gave a note

of the same pitch as was produced by blowing a
stream of air through the corresponding holes.

Magnetic survey of Missoviri.

BY F. K. XIPHEB OF ST. LOUIS, MO.

Ix the spring of 187S a survey of Missouri was
begun, whicli was expected to determine all points in

regard to terrestrial magnetism: 100 points have been
covered. The work was undertaken under private

auspices, most of the money tendered unasked, and
the work has been carried on successfully until the

present time. The first Jtliree years were spent in

making a preliminary survey. In the early part of

the survey we labored under great difficulties, because

I supposed that the lines of e<|ual value, laid down
upon the observations given in the roast -survey

charts, were substantially correct; so that time was
frequently lost in repeating values at stations left

behind, in order to be certain that no error had been
committed. But when we settled down to the con-

clusion that we really knew nothing about the mat-
ter, we had very much Jess trouble. At first, intensity

determinations were made at each station ; but in later

years, since the magnets have proved so satisfactory,

the plan was adopted of making absolute determina-

tions only at regular hitervals during the summer.
The temperature corrections for the magnet were

made twice, — once in 1S7S, and once two years

ago.— and they agreed very closely with each other.

The dip circle was a large one, such as was for-

merly much used, and which w.-is found to be an
excellent instrument, though rather clumsy to carry.

The charts which have been prepared show what the

results were. In a former euinniunication to the

association at Cincinnati, I suggested an explana-

tion of the peculiar flexures of the isogonic lines,

as being due to earth-currents which seemed to

be deflected by the moist river-valleys. The map
upon which that hypothesis was based represenleil

observations taken over the entire state, lly re-dcter-

mination we have found that those observations were
all correct; but more detjtiled work shows that this

explanation is not admissible. There is no explana-
tion of the fact that contour has any thing to do with
the deviation of the needle from the normal values.
Similar flexures are also seen in the lines of ei|ual in-
clination and the lines of intensity. One and perhaps
two years will be required to accomplish the work
properly. There is nothing new in the subject, ex-
cept the rather unexpected flexures which we found
in these lines. It shows very clearly that the isogonic
lines which are published for the use of surveyors are
of no earthly use. Work ought to be done in a de-
tailed way over the whole country; and I hope we
shall some time be able to combine with these deter-
minations a series of magnetic values at ten or twelve
dillerent stations in the state of Missouri, and also
simultaneous determinations of earth-currents upon
lines making angles with-each other at the ditTerent
stations. Similar variations would probably be fouud
in the states of Illinois and Iowa. «

In the discussion which followed. President l!ow-
laiul said, that with respect to the earth-currents, he
liimself never saw any experiments which gave steady-

earth-currents. Earth-currents are usually supposed
to vary very quickly. They do not pass in a stculy
direction anywhere; and therefore he would inquire
whether Trofessor XijOier has any reason to suppose
there are such earth-currents, and, further, whether
these local changes of these lines may not be due to

hidden mines of iron, or something or other, rather
than to earth-currents.

The question was also asked, whether, in comparing
earlier observations with the later, there are varia-

tions from year to year which would soon invalidate

any survey that could be made, and render it com-
I)aratively of no value.

I suppose, replied Professor Xiplier, that, over
rather large areas of country, the annual change
does not vary very rapidly in space. In the western
states, so far as I know at present, it is pretty nearly
constant, though I do not know as we have auy rea-

son to say that it is really constant, licplying to the
president's last question, I slioidd say tliat the deler-

niinalion to which I have referred, as regards earth-

currents, was not for the purpose of testing thetheury
which I formerly had, but simply for the purpose of
examining a cause which certainly has some effect.

I think it is well enough known that it is a fact, and
it is well to invest igiite it, since we found so many
unexpected things. I should supi)Ose th.it the ex-

planation, that it is due to magnelicioatler under the
surf.'ice of the earth, is the much more i)robalile onu,
as the case stands now. As to the disposition of that

magnetic matter, yo\i can make a great variety out of
that, and locate your mines in various parts of the
state.

Prof. A. E. Dolbear inquired whether any inves-

tigations have bei'n in.ade as to the direction of
eartli-curri'iils; and wlictlicr Professor Niplier knew
of any device which would enable him to detect the
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direction of them in any place. He had made some
observations on a line of his own, half a mile long,

and had invariably found that in that line the current

is in one direction ; audits electro-raotive force varies

from about one-tenth of a volt up to three volts.

In regard to these lines, said President Rowland,

quick flexures of that sort must be due to local causes.

They cannot be due to any thing at the centre of the

earth. With respect to using a line in determining

eai-th-currents, I think it is unsatisfactory. I do not

believe very much in it, myself. Ton can get a cur-

rent in the line, but you are not certain it is in the

earth.

A member remarked that in ISSl, in Boone County,

Missouri, he had a line in which a continuous current

was evinced with an electro-motive force of from two

to four volts. From 8 to 10 in the morning was the

maximum, and 5 p.m. the minimum. The line being

east and west, the direction of the current was from

east to west.

President Rowland said : If you put the wire on the

earth's surface from one point to another, you mere-

ly determine the difference of intensity between those

points. It shows there is a current there when the

wire is there, but not when the wire is not there.

A method of distributing weather forecasts by
means of rail-wrays.

BY T. C. MENDENHALL OF COLUMBOS, OHIO.

This system has only been in operation in Ohio for

about a year. To distribute forecasts, we place signals

upon the sides of the baggage-cars, as distinct as

possible from each other, so as to be easily recog-

nized at considerable distances, and also to convey

as much meaning as possible, so as to predict as

many different conditions. We adopted a combi-

nation of form and color. The signals are three

in number as to form, and two In number as to

color.' The red signals are confined to predictions

as to temperature, — rise in temperature, stationary

temperature, falling temperature. The other color

is blue, and that is confined to predictions in

regard to the general state of the weather. The
question of form was a good deal considered, and

tliree forms were adopted. We adopted the sun,

moon, and star, because everybody was familiar with

those words. We experimented with tlie triangle,

and finally rejected it. The device for attaching to

the car is due to Mr. Anderson, who has been in the

service of the board of commissioners for the past

year; and it is a really happy device. The signal is

made as large as possible, and the disk can be seen a

long distance. .The red sun and blue moon mean
higher temperature and general rain. The crescent

means lower temperature ; the full disk of blue means
general rain; the star represents local rains. With
regard to the proper working of the system, though

it has been in operation but a short time, it has

really done good work. We receive special telegrams

every morning, and they are transmitted to the train-

despatcbers at five o'clock. We are as yet operating

it only on one railroad. It happens, fortunately, that

that road goes through an agricultural region of con-

siderable importance. It is the road connecting the

cities of Columbus and Cleveland. Two trains start

out in the morning, at the middle point between
those cities. The signals are put (m the cars at five

o'clock in the morning; and as they run through the

morning hours, the farmers along the line can have

an opportunity of seeing them, and predicting th«

weather for the day. The railway company circu-

lated through the whole line little cards, having

these signals displayed in colors, with their meaning
in every combination. This helps us, because it en-

ables everybody to understand what is meant. A
recent communication from Gen. Hazen indicates a

disposition on the part of the general government to

take hold of the matter, and bring it into general

operation as far as possible. Postal-cards have been

sent to various persons along the line, with questions

in regard to the practical working of the system,

which are answered and sent in at the end of every

week; and we find, that, on the average, SO percent
of the predictions are verified.

Flan for a state -weather service.

BY F. E. NIPHEB OF ST. LOUIS. MO.

While a good many are accommodated by the

weather-signals which Professor Mendenhall has

already inaugurated, many live a distance from the

railroad, and cannot be interested in a scheme which
makes it necessary to travel eight or ten miles to learn

about the weather, because they might be interested

in a different kind of weather by the time they got

home. The information might be most easily circu-

lated by telegraphing from picket-stations to the west-

ward. There might be a line of stations on the rail-

road north and south; and stations might be found
necessary in Nebraska, which would give immediate
warning to the central office whenever it began to

rain at the station ; and a code might be arranged, so

as to give the idea of the operator as to the probable

violence or duration of the rain. Of course it would
be necessary to make special study of the general

laws for the progress of summer rains. Supposing
the information is telegraphed to the central station,

the predictions can easily be made out as soon as the

picket-stations could be reached, and a clear idea ob-

tained as to the probable, direction of the storm, and
the time at which it would reach the different por-

tions of the state. That information could be trans-

mitted by the railway companies. Finally, we should

make more intimate connection between these and
private telegraph-Jines which can be constructed by
the persons who are to be served with the weather-

signals. This plan contemplates the erection of pri-

vate telegraph-lines leading in from the country to

the stations. Upon a twenty-mile line, which would
be a frequent length in Missouri, ten fanners will

have to pay for the erection of a couple of miles

of wire, and the instruments, which can be put up
for $30 a mile. Some person could be sent from the

vicinity to the director of the service, and instructions

given him in regard to the manner of operating the
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line and the management of the batteries. The cost

of the line, therefore, to each farmer, would be, say,

&7.>, which might be distributed over ten years. Mr.
Nipher stated that in several loc-jlities the farmers
will undertake it just as soon as the information can
be furnished them. At the stations the lines could
easily be made to terminate in the store of some mer-
chant, who is anxious to secure the trade of the peo-

ple on tlie line. This can be done at once in Missouri.

The only thing necessary is for the state to appro-

priate a small amount of money to supply the pereons

and instruments for observations, rain-gauges, etc.

The two things necessary to make it successful are

information as to rainfall, aud time of beginning and
eudin>; of rains.

NOTES AND NEWS.
— The next meeting of the American association

for the advancement of science will be held in Phila-

delphia, probably during the first week in September,

1884. At the session in Minneapolis last Tue>day,
the following persons were chosen as officers for the

Philadelphia meeting; President: Dr. J. P. Lesley,

of Philadelphia. Vice-pre.-idents: .Section A (mathe-

matics and astronomy), Prof. H. T. Eddy, of Cincin-

nati; B (physics), Professor John Trowbridge, of

Cambridge; C (chemi.-try). Prof. J. W. Langley, of

Ann Arbor; D (mechanical science), Prof. R. H.
Thurston, of Hoboken; E (geology and geography).

Prof. N. H. Winchell, of Minneapolis; F (biology).

Prof. E. D. Cope, of Philadelphia; G (histology and
)nicroscopy). Prof. T. G. Wormley, of Philadelphia;

H (anthropology), Prof. E. S. Morse, of Salem; 1

(economic science and statistics), Hon. John Eaton,

of Washington. Permanent secretary: Mr. F. W.
Putnam, of Cambridge. General .secretary: Dr. Al-

fred Springer, of Cincinnati. Assistant general sec-

retary: Prof. E. S. Holden, of Madison. Secretaries

of the sections: A, Mr. G. W. Hough, of Chicago;

B, Mr. X. D. C. Hodges, of Salem ; C, Prof. R. B.

Warder, of Cincinnati; D, Prof. J. B. Webb, of

Ithaca; E, Prof. E. A. Smith, of Tuscaloosa; F,

Prof. C. E. Bessey, of Ames; G, Dr. Romyn Hitch-

cock, of New York; H, Mr. W. H. Holmes, of Wash-
ington; I, Mr. Charles W. Smiley, of Washington.
Treasiirer: Hon. William Lilly, of Mauch Chunk.
— A course of eighteen special lectures will be given

next ye.ir to members of Johns Hopkins university

on topics relating to instruction in the higher insti-

tutions of learning. They will be informal lectures,

connected only by the general purpose of helping

advanced students who are looking forward more or

less definitely to the work of teachers to become
familiar with the principles and methods followed by
other persons, and with the results whicli have been

obtained in different types of educational establish-

ments. The following are announced :
—

The present state of university and collegiate in-

struction in this cotintry, by D. C. Gilman; Recent

observations on educational foundations In Europe,

by D. C. (Jilman ; Natural and ethnic history of arith-

metic, by J. J. .Sylvester; The educational value of

grammar, by B. L. Gildersleeve; The future sphere
of classical philology, by B. L Gildersleeve; Educa-
tional value of the study of chemistry, by Ira Rem-
»en; What to teach in biology, by H. Newell Martin;
One lecture by H. A. Rowland; The observational

element in mathematics, by C. S. Peirce; The o pri-

ori element in physics, by C. 8. Peirce; The naice in

education, by H. Wood ; Modern methods in the
study of history, by U. B. Adams; Methods of com-
parative philology as pursued to-ilay, by M. Bloom-
field; The new impetus given to the study of Latin
by the application of the historical method, and by
the study of inscriptions, by Minton Warren; Hy-
giene in collegiate training, by E. M. Uartwell;

Rhythm and education, by G. Stanley Hall; The
educational value of specialization and original work,
by G. Stanley Hall; The uses of libraries in educa-
tion, by D. C. Gilman.

A course of nine lectures specially designed for

college students will also be given, as follows: —
The choice of a profession, by D. C. Gilman; The

light which biograpliy throws on college life, by D. C.

Gilman; Reading as an auxiliary to study, by W.Hand
Browne; The right use of translations, by C. D. Mor-
ris; Historical fiction, by H. B. Adams; The English
universities, by J. Rendel Harris; Recreation, by
E. M. Hartwell; Mental hygiene, by G. Sunley Hall;

Science work, by Ira Remsen.
— The Imperial meteorological observatory of

Japan has established a telegraphic weather-service,

and at present receives reports from twenty-two well-

distributed stations. No forecasts are yet attempted,

although it is the intention to make them as soon as

sufficient experience will justify the step. Tri-daily

maps and bulletins are, however, prepared. It is

interesting to note that but one telegram is received

each day from the several stations. This is sent by
the aid of a cipher, which consists of a simple com-
bination of figures, not of words, as is the case in the

cipher used by the XT. S. signaU-service. The daily

despatch is the equivalent of about eight words, and
contains all the usual meteorological data for each of

the three preceding observations.

— The Meteorological council publishes the results

of rainfall observations at three hundred and thirty-

six stations in Great Britain, made without interrup-

tion from 18('>() to 1880, under the supervision of Mr.

G. J. Symoiis. The monthly means are given for

each year, for each period of five years, and fur the

whole fifteen years. No discus^ion of the observa-

tions is made, though it would seem that valuable

conclusions could be derived from them.

—•Mr. V. T. Chambers, an entomologist well

known for his studies on the Tineina, died at his re>i-

dence in Covington, Ky., at two o'clock on the morn-
ing of Aug. 7. During the afternoon_of Aug 6 he
had a stroke of paralysis, and died from Us effects.

He was fifty-two years old on that morning. He was
a constant contril)Ut(>r to the (nniulinn mlnmoioiiint

and many other entomological journals. In the Bul-

Irtin of ilie U.S. geological survey there are .everal

papers from his pen: viz., the Tineina of Colorailo;

notes ou a collection of tineid niuths made in Colo-
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rado in 1875 by A. S. Packard, jun. ; on the distribu-

tion of Tineina in Colorado ; new Entomostraca from
Colorado; descriptions of new Tineina from Texas,

etc.; Tineina and their food-plants; and an index to

the described Tineina of the United Stales and Can-

ada. He also contributed a number of papers to the

Journal of the Cincinnati society of natural history,

of which be was a member, and at one time presi-

dent. The most important of these papers were:

on the tongue {lingua) of some Hyraenoptera; on
Pronuba ynccasella Riley, and the habits of some
Tineina; his annual address as president of the soci-

ety on the metamorphoses of insects, as illustrated in

the tineid geniis LithocoUelis of Zeller; descriptions

of some new Tineina, with notes on a few old species

;

illustrations of the neuration of the wings of Ameri-

can Tineina; and on the antennae and trophi of

lepidopterous larvae. Many of these papers are illus-

trated by his own drawings. A lawyer by profession,

he found time to do much excellent work in science,

and formed a large collection, which has been for

some years in the Museum of comparative zoology at

Cambridge. He was also proficient as a microscopist

and a botanist. He leaves a wife and three sons,

and his loss will also be felt by all the entomologists

of the country.
— Dr. John A. Warder, for many years one of the

most prominent horticulturists and foresters in the

west, died at his home at North Bend, O., on July 14,

in the seventy-second year of his age. He has been
identified with the west, and especially with Cincin-

nati, for nearly fifty years. He was president for

many years of the Horticultural society, and has

written many papers on botanical and kindred sub-

jects. He was one of the founders of the American
forestry association, always took an active interest in

its proceedings, and contributed many papers to its

meetings.
— Professor Simon Newcomb has taken passage for

home in the Bothnia, which sails to-morrow from
Liverpool to New York. He was to attend the meet-
ing of the French association for the advancement of

science at Rouen, just closed. Prof. E. C. Pickering,

who has been spending the summer in Europe, will

return in October.
— "At the end of May," says Dr. G. Hinrichs in

his July Iowa weather bulletin, " this year's growing
season, counted from April 1, was sixty degrees in

the aggregate ahead of last year's. We had gained
nothing more at the end of June ; for last year's June
was moderate, the same as this season's June. But
during July we gained in the aggregate one hundred
degrees over last years July; so that, on the 1st of

August of this year, we have received in the aggre-

gate one hundred and sixty degrees of beat more than
last year at this period. This fact, together with the

fair sky and generally favorable distribution of rain-

fall, accounts for the greatly superior condition of

our crops this year.

"The storm-record," he adds, "has been given in

sufficient detail to help to dispel the exaggerated
notions of danger from whirlwinds in Iowa. It will

readily be seen, that if squalls extending simulta-

neously over a largo storm-front, and progressing for

hours like a huge wave, are heralded as ' tornadoes' at

every place they reach, people at a distance will soon
wonder that towns exist at all in the north-west, and
our own people will be scared into expensive tornado
insurance. lu time our buildings will be substantial

enough to withstand our summer squalls and winter
blizzards successfully. As to genuine tornadoes,

they are rare, and very limited in extent."
— For some months the electricians of Paris have

held a monthly dinner. These dinners owed their

origin to Count Hallez-d'Arros, ami were attended by
no organized society, but were re-unions of those
interested in electrical science. Lately it has been
thought better to give the gatherings more stability

by some manner of permanent organization; and at

the June meeting a Societe des ekclriciena was
formed.
— During the past year, original investigations in

the following subjects, among others, have been car-

ried on in the physical laboratory of Johns Hopkins
university under the direction of Professor Rowland
and Dr. Hastings: on the photography of the spec-
trum by means of the concave gr.ating (the photo-
graphs of the spectrum, so far made, extend down to

Ji, the original negatives being about j the scale of
Angstrom's map from B to b, equal to Angstrom's
from 6 to G, and 1^ Angstrom's from G to the ex-
treme ultra-violet; they show 150 lines between the
n lines, and give the 1474 and 63 and 64 widely dou-
ble and the E line indistinclly.double); on the deter-

mination of the B. A. unit of electrical resistance in

absolute measure; the determination of the specific

resistance of mercury; the variation of the specific

heat of water with the temperature; the relative

wave-lengths of the lines of the spectrum by means
of the concave grating; the effect of difference of

phase in the harmonics on the timbre of sound;
and on the variation of the-magnetic permeability of

nickel by change of temperature.
— Professor Palmieri announces the existence in

the lava of Vesuvius of a substance giving the spec-

trum line of 'helium,' — an element, hitherto recog-

nized only in the sun. He considers the late disaster

at Ischia to be due to subsidence of land consequent

on the unusual activity of Mount Vesuvius.
— There will shortly be published by Allen & Co.

of London a book by A. H. Swinton, entitled 'The
influence of the sun on natural phenomena.' One
may judge of the book's value by the following quo-
tation from the prospectus :

" The multitude who
read the morning's newspaper may find in it some
reason for their successes and losses, further than
blind fatality."

RECENT BOOKS AND PAMPHLETS.
Cogniaux, A. Petite flore de Belgique Ji I'usngc des ecolcs.

Hona, Manceaux, 1883. 232 p. 12°.

Cock, A. de. Flora der Dendervallei. Analytische sleiitel

dev f:»railien en geslachten (zaadplanteu af phaueroganien}.
(iand, Mei/tr- Van. Lno, 1883. 108 p. 8°.

Dandois de Mellet. r>u role des organiemes inferieiira

dans lus complications des plalCfi. Bruxelles, 1883. 332 p. S".
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SONNET.

The years through which aiight that hath life, O Sun

!

Hath watched or felt thy rising, what are they

To those vast aeniis, when, from night to day.

From dawn to dark, thy circuit thou didst run,

With none to greet thee or regret tliee; none
To bless thy glowing harbinger of cloud.

Rose-tinted; none to sigh, when, like a shroud.

The banner of Xight proclaimed her victory won?

Tet through that reign of seeming death, so long

To our imperfect ken, the marvellous force

Which means to ends adjusts in Nature's plan

Was bringing to the birth that eye of man
Which now, O Sun, surveys thy farthest course,

—

A speck amid the countless starry throng.

John Reade.

NOTES ON THE GEOLOGY OF THE
TROAD.

A brief summari/ of the results derived from the ob-

servations made in connection with the Assos expe-

dition.

The terranes of the Troadic peninsula com-
prise a variety of stratified and massive or

eruptive rocl<s. The former, excepting the

most recent deposits, which are not considered

in this connection, may be divided into tiiree

groups, according to their mineralogical con-

ditions and geological age.

Tlie most ancient group is highly crystaUized,

and, in all probability, belongs to the mica-

scbist zone of tlie ' grundgebirge ' or archean

formation.

The youngest group, embracing the miocene
and pliocene tertiary deposits, is, in part at

least, well characterized by its fossils. The
middle group is not defined, excepting by the

widely separated limits of tlie other two groups.

It embraces rocks which may be paleozoic or

pre-paleozoic, as well as others which are prob-

ably of cretaceous and eocene age.

The crystalline schists have their greatest

development in Mount Ida, of which they form
alcDost the entire mass. They are of many
varieties, all conformably interstratified, as if

all belonged to the same great terrane.

True gneisses are not abundant, anc^ occur

chierty upon the north side of Mount Ida, under

such conditions that they appear to overlie the
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schistose rocks. In Ilagi ouklouren-dagh the

mica is in large part replaced by hornblende,
so that the gneiss has a somewhat dioritic

aspect.

In the schistose rocks, chiefly amphibolites,

hornblende is one of the most widely- distrib-

uted and abundant minerals. It generally

ai)pear8 as actinolite, and not infrequently- con-
stitutes almost the whole of the rock in which
it occurs. With amphibole, at times, are as-

.sociated, besides plagiot^lase, more or less

quartz, epidote, magnetite, titanite, and rutile.

True mica-schists are of less common occur-

rence interstratified witli the amphibolites.

Near the centre of IMount Ida, the oldest

rocks crop out ; and among them are talc-

schists, which, by the gradual addition of oli-

vine, pass into small lens-shaped masses com-
posed almost exclusively of the latter mineral.

According to the nonienclatuie of Brogger,
this rock should be called olivin'e-schist. By
alteration it gives rise to serpentine with the

characteristic reticulated structure which ever

marks the serpentine derived from olivine.

Occasionally the fibrous serpentine forms veins

of considerable size in the a<ljacent rocks.

The olivine-scliist, where purest, has no schis-

tose structure. The passage from talc-schist,

in which no olivine occurs, to that composed
almost completely of olivine, takes place some-
times within a siiort distance. The chiuf mass
of the rock, however, is a middle stage between
tlie two extremes, having a distinct schistose

stnieture, and composed for the most part of
olivine and talc, besides considerable qtumtities

of pyroxene, as well as other minerals not yet

determined. At various intervals through-

out the zone of schistose rocks, occur rather

coarselv crystalline white limestones.

The structure of Mount Ida is a compara-
tively simple anticlinal, with so short an axis

extending east and west that the upper portion

of the mountain is approximately a dome.
The highly- crystalline stratified rocks are

])erhaps the chief topographical determinants
of that region. Their position and distribution

indicate, that, in the earlj' stages of its devel-

opment, the peninsula of the Troad was repre-

sented by several islands, which furnished much
of the detritus for subsequent formations.

The rocks of the middle zone are for the

most part semi-crystalline limestones, a very

ferrugiqoifs (|uartzite, together with greenish,
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somewhat schistose rocks, and others T\hich

are macroscopically like argillites, but contain

too large a proportion of quartz. The lime-

stone is generally compact, gray or reddish

colored, very like the cretaceous (according to

Professor Neumayr) in the acropolis at Athens,

and has often large quantities of silica so

irregularh" accumulated as to produce a very

rough weathered surface like the cretaceous

limestone west of Smyrna. This limestone is

found chiefly about the base of Mount Ida, at

Edremit, Qojikia-dagh, and Chal5'-dagh, as

well as between Qayalar and Ahmadja, and
several kilometres south-west of llisfagy. At
Qojikia-dagh it is peculiar in containing many
small needle-shaped quartz crystals. The fer-

ruginous quartzite was observed only upon the

acute summit of Dikili-dagh.

The greenish, somewhat schistose rocks, with

sandstones of the same color, near Ahmadja, as

west of Smyrna, overlie the limestone. The
cretaceous age of the limestone at the locality

last named appears to be quite definitel}- de-

termined bj' Strickland, Tchihatchetf, and
Spratt ; but the age of that near Ahmadja is

yet uncertain. Only one fossil has been found

in it. Concerning this, Professor Neumayr
writes, " It is a Rhynconella which is so widely

distributed that it cannot be used as a certain

means of determining the age of the strata in

which it occurs ; but the limestone is probably

cretaceous."

That these rocks are younger than those of

the mica-schist zone is indicated, not only by
the fact that thej' contain fossils, and are less

crystalline than that group, but also bj^ the

fact that they are .made up of sediments derived

from the crystalline schists. On the other

hand, that they are, at least in part, old rocks,

is shown b}- the contact zone produced in them
b^' the quartz diorite.

In 1881 Mr. Frank Calvert, American con-

sul at Dardanelles, discovered undoubtedly
eocene fossils (determined b}' Professor Neu-
mayr) at several places in the Troadic penin-

sula outside of the region visited b^' the

geologist of the expedition. The same rocks,

in all probabilit}-, occur also in the southei'n

Troad ; but, until further investigations are

made, their appearance must be lelt doubtful.

It seems probable, therefore, that in the

intermediate zone there are a number of ter-

ranes of difl'ereut age. It should be stated in

this connection, that the rocks of the southern
Troad, placed by Tchihatchetf provisionalh' in

the lower tertiarj-, are, according to Professor
Neumayr, of more recent origin.

The third or youngest group of stiatifled

deposits, embracing those which are certainly

not older than the miocene, may be divided

into two portions. Geographically they are

entnely distinct, and their stratigraphical rela-

tions are yet uncertain.

The rocks of the sarmatic stage (tufa) of
the miocene, so well exposed at Eren-kicui, are

now known to border the western coast from
the Trojan plain to beyond the mouth of the

Touzla, near the promontory of Baba-bournou.
At the site of ancient Ilamaxitos, several

kilouietres south-west of Kiulahly, the ' niactra-

kalk,' with its characteristic fossils, forms the

acropolis. This limestone is undoubtedly of
marine origin ; and although it has a wide dis-

tribution north-eastward, toward the Caspian
and the Vienna basin, yet it has not been rec-

ognized farther south-west than the coast of

the Troad.
Beneath the limestone, as at Eren-kieui, is

a great thickness of sand and clay beds which
are underlaid bj' a conglomerate, and probably
at the bottom of the series a stratum of red

cla^-. The conglomerate is composed chiefly

of fragments of andesite and liparite. Fossils

have not been found in these beds near He-
maxitos ; but at Ereu-kieiii, according to Cal-

vert and Neumayr, organic remains are not
infrequent, and of a mixed character, indicating

that the strata belong, at least in great part,

to the sarmatic stage. The marine beds which
overlie the mactra limestone are largely devel-

oped south of the mouth of the Touzla, and
contain great numbers of fossils, among which
are many Ostrea and gastropods.

The second portion of the tertiary deposits
occupies a large part of the interior of the

Troad about the great plain of the Mender^,
between Ezine andBairamitch, as well as along
the southern coast, west of Papazly. It has
furnished but few fossils, and the}' are of such
a character that its age cannot be determined
with certaintj'. However, according to Profes-

sor Neumayr, who has kindly undertaken the

determination of the fossils collected b}' the

expedition, it must be upper miocene, mio-
pliocene, or lower pliocene. That it is in

great pai"t a fresh, or at most a slightly brack-

ish water deposit, cannot be doubted. As has
already been shown in a preliminary report,

where these deposits are described at some
length, the basis of the series is a conglomer-
ate in which fragments of the basalts, ande^tes,
and liparites, have not been found. It is over-

laid by a series of shales, upon which, between
Demi«dji-kieui and Narly, rests a puzzling rock,

regarded by Tchihatcheff as limestone. It is

usuallj' pale-yellowish colored, soft, light, and
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porous, and generally shows no trace of ellVr-

vescence in hydroclilorie acid. In general ap-
|)earance it closely resenililes :in ini|juro siliceous

limestone from which the greater [jortion of
the carbonate of lime has been leached away.

. Having a thickness of about a hundred and
thirty metres, it becomes the chief topographi-
cal determinant of that region, and gives rise

to profound gorges and bold escarpments.
Throughout the greater portion of the mass,
it is uniformly fine-grained, but under the mi-
croscope has the structure of a tufa.

Tile upper beds of the series, consisting of
thin fresh-water limestones, sandstones, shales,

and a large i)roportion of stratified tufas, with
conglomerates, have not been seen east of
Demirdji-kieui. The fossils collected were
found in this portion of the series; and it is

evident that the ejection of the andesites began
before the deposition of those beds was com-
jileted.

Xinnerous oscillations of the land, as indi-

cated by the varying character of the strata,

must have occurred during the miocene and plio-

cene ; and, in all probability, these were con-

nected with the extrusion of the eruptive rocks
so abundant in that region.

The massive rocks of the Troad belong in

l>art to those of pre-tertiary origin, but the

greater portion were extru<led since the begin-

ning of the tertiary jjeriod. The older group
includes biotite-hornblende-granite, tpiartz-por-

)ihyry, quartz-dioritc, augitc-porpiiyrite, inel-

aphyre, and serpentine, while the younger
group embraces liparites, andesites, augite-

andesitcs. basalts, and ne[)heline-basalt.

The biotite-hornlilende-granite occurs in a

stock-like mass, forming the serrated ridge of

Chigri-dagh. It is distinctly younger than the

highly ci-ystalline stratified rocks which it i)en-

ctnites. and is especially interesting from the

fact, that, where it is altered, the fitanite is

changed to anatase. The alteration of titanite

and ilmenite to anatase is doubtless a common
an(i widely distributed occurrence; but, as the

crystals of anatase are so small, the}- have gen-

erally been overlooked.

The quartz-porphyries are chiefly niicrogran-

ites. and are younger than the biotite-horn-

Men<le-granite through which they have been
extruded. The dikes in which lliey occur are

comparatively small, and do not exercise roncli

inflnence upon the topographical features of

the country.

The quartz-diorites form a number of com-
paratively small slocke about the b<ise of

Mount Ida, and are evidently yonn}>:er than the

fjuartzose argillite of the middle zone Oif strati-

fied rocks, which, in one case, has been meta-
iiiDrphoscd into a cordierite and anilalusitc

hornfels. It is to be especially noted that

these eruptive rocks do not, as fornu'riy siip-

liiised, enter into the struclure of .Mount Iila.

The augite-porjjhyrites (diabase-porphy rites)

and melaphyres are. as far as yet known, lim-

ited to five outcrops, all lying in a line near
the southern coast of the Troad, and, with the

exception of tiiat between Ahmadja.and t^valar.

arc not imiiortant. At the locality just named
it is of especial interest from the fact that

melaphyre was the first rock extruded in tli.it

isolated (completely surrounded by tertiary

strata) volcanic centre, and was followed later

by mica-aiidesite, hornblende-andesite, augite-

andesite, basalt, and. late if not last, bva large

outpouring of liparite.

The serpentine in the anterior part of the

Troad about C^ara-dagh has been derived

from olivine-enstatite rocks of a truly eruptive

nature. The almost entire absence of the

ciiaracteristic reticulated structure in some of
the serpentine from the Kemar valley leaves,

jieriiaps, some doubt as to the original rock

from which it has been derived. As previously

stated, the serpentine about the summit of
Mount Ida lias been derived from olivine-schist

which undoubtedl}- belongs to the stratified

rocks.

Although the ancient eruptive rocks are ap-

])arently not nearly so abundant as those of

more recent origin, yet they represent veiy

nearly the same range in chemical and miiiera-

logical composition. The granite and (juartz

])oiplivries have their modern equivalents in

the liparites; the (|iiartz-diorites. in the mica
and liorublenile aiiilesit>s : the augite-iiorpliy-

rites, in the augite-andesites : the melaphj're,

in the basalt. However, no equivalents were
found for the ncplieline-basalts and the ancient

olivine-enstatite rocks. On the other hand, the

syenites, and their modern representatives

the trachytes, which were once sup|)oscd to he
abundant in the Troad, are now known to be at

most only very sparingly represented.

The liparites occur in various types, with

many varieties, and are limited to the south-

ern part of the Troad. They appear also

south of Molivo on the island of Mitylene, and
at JSal Mosac south-west of Aivaly. . They are
generally in the stoii\- condition, but frequently

glassy upon the boundaries, and contain many
fragments of the andesites which they have
IK'netrated and overflowed. They always occur
in dikes, as at tiozloii-dagli and the great jda-

te.MU, which give rise to the peculiar drainage
of the Touzla Uiver. That some of the liparites
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were extruded before the deposition of the
' mactrakalk ' is certain ; but, from the fact that

the exact age of the tertiar}- deposits in the

southern part of the Troad has not been defi-

nitely determined, the time of the extrusion of

the great mass of the liparites cannot be stated.

However, it occurred most liliely at the begin-

ning or in the early part of the pliocene, when
the land was raised above the sea, and the

islands converted into a peninsula.

The andesites embrace typical mica-ande-

sites and hornblende-andesites, as well as a

great variety in which mica and hornblende

occur in nearly equal proportion. These, with

augite-andesite, occupy a great area between

the Mendere and the southern coast ; and, un-

like the liparites, thej- seem to have reached the

surface, at least in some cases, through volcanic

vents. Not unfrequently they occur in dikes

also, and have evidently overflowed a large

area of late tertiary deposits.

Their extrusion along the western coast

began before the deposition of the • mactra-

kalk,' and along the southern coast during the

formation of the fresh-water deposits of that

region. Pyroxene is generally a prominent

constituent of the andesites, and frequently-

both rhombic and monoclinic pyroxenes occur

together. The former is generally the most

abundant, and has in one case been proved to

be hypersthene. It occurs not only in the

mica-andesite at Assos and Smyrna, but also

in the hornblende-andesite north-west of Qoz-

lou-dagh, and the augite-andesite west of

Sivriji-bournou. Among the great variety of

andesites may be mentioned the oldest which

flowed from the crater at Assos. It is a mica-

andesite, in the groundmassof which is a large

proportion of apparently primary mica and
hematite.

The basalts occur in dikes, and, although

widely distributed, do not occupy large areas.

Along the southern coast of the Troad it is of

an audesitic type, and the olivine is occasionally

altered to distinctly cleavable pleochroitic ser-

pentine.

The same phenomenon is better developed

in the typical nepheline-basalt which forms the

prominent hill called Qaralyly or Qapandja-

tepe, near the centre of the Troadic peninsula.

The basalts and nepheline-basalt are evidenth'

younger than the tertiary deposits with which

they are associated ; but the time of their ex-

trusion with reference to that of the other

eruptive rocks of the Troad cannot be defi»

nitely determined. J. S. Dialer.

G-reaeon, Cumberland County, Fenn.,

June 4, 1883.

OCCURRENCE OF MOUND-BUILDERS'
Pll'ES IN NEW JERSEY.

Until recently the one form of stone imple-

ment which is characteristic of the mounds of

Ohio and westward, and that has not been
duplicated in surface finds in New Jersey and
elsewhere on our northern Atlantic sea-board,

is the so-called mound-builders' pipes, such as

were discovered in great numbers, and de-

scribed in detail b3- Squier and Davis in the
' Ancient monuments of the Mississippi Valley,'

and more recently b}- several authors. These
pipes may be characterized as having a small

bowl, usually in the shape of a bird, mammal,
or human head, placed upon a short, flat, and
slighth' curved base, so perforated that it was
used as the stem of the pipe. In other words,

it was a complete smoking implement, and
therefore unlike the ordinary pipes or pipe-

bowls found in New Jersey and the New-
England states, which, as a rule, required the

addition of a stem of reed or hollow bone, to

be used as the mouthpiece.

Within a few weeks, a pipe of the pattern I

have desciibed, assumed to be peculiar to the
mound-builders, has been found in New Jersey.

While the bowl is perfectly plain, except a
slight scalloping of the rim, it will be seen at

a glance, that the specimen is essentially- of the

same pattern as the ' animal pipes ' found in

Ohio, and recently- also In Iowa.
Previous to 1882, I had beeA unable to find

auj' pipes of this pattern, or traces of native

copper implements of any kind ; but since

then copper spears, such as are found in Wis-
consin, have been found in New Jersey-, and
now the pipe that I have described, and of
which an illustration is given. Recently, also,

specimens of flint arrow-heads have been col-

lected, which in size, and delicacy of finish, are

equal to the best examples from Oregon.
These specimens are now briefly referred to,

as indicative of the fact, that in skill in work-
ing flint, and in the range of handiwork,
whether iij slope, bqne, or clay, the diflerence
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between those people tliat erected the extensive

earth-works of the Ohio valley and elsewhere,

and the ' wild tribes ' of the Atlantic sea-

board, is practically nothing. I still hope to

find numistakable artificial mounds in New
Jersey ; busing my expectation upon the fact,

that natural hillocks or knolls were fre<iaently

used as places of liurial. and were chosen as

desirable sites for the erection of wigwams.
Charles C. Abbott, M.U.

THE IGLOO OF THE INNUIT.^ —Ul.

The only instrument used in the construction

of the igloo is the snow-knife. Where the In-

nuits have intercourse with white men, thev bar-

Jl iMi ii««« tiiMUjumiiMI" ""^W

MODEUN 8NOW KNIFB

ter for cheese-knives or long-bl.aded butcher-

knives, remove the double handle from the

tang, and put on a single one about tliree times
as long, which can be readily grasped by both
hands. The old knives were made of reindeer-

horn or from tlie shin-bone of the reindeer.

SNOW.KNIFE OF SONS.

Among the Esquimaux in and around King
William's Land I found snow-knives made of

copper stripped from Sir John Franklin's

ships, the imprints of the queen's broad arrow
still showing on many, the blades double-edged
or dagger-shape, and the handles of musk-ox
and reindeer horn rudeh" attached by sinew
lashings.

The snow-knife of iron, while more conven-

ient in many ways, is far more liable to break

in the intense cold of tlie winter weather, sucli

accidents with them being ver^- common. I

have seen igloos built when the thermometer
registered — 70^F. At such temperatures the

snow becomes almost stone-like in its com-
pactness. The snow-knife is often used as a

substitute for the snow-tester whenever that

instrument is broken or left behind, for the

Esquimaux are a very careless and absent-

minded people.

Before starting to cut the snow-blocks, the

builder gets from the sledge a pair of gauntlets

used for this purpose, onl3* being of finer and
softer reindeer-fur, so as to give the hands the

most complete freedom of motion. These

1 CoDtinued from Xo. 29.

gloves extend half way up the fore-arm, and
have a puckering-string around the top, which
the builder's wife pidls tight, and ties so as to

completelj" exclude the snow while he is at
work in it.

The igloo is built f)n the sloping drift of
snow, the entrance being at the lowest point.

The first trench from which the snow-blocks
are cut is so disposed as to have its axis coin-
cident with the diameter of the igloo, which
runs directly up and down hill, or which makes
the greatest angle with the horizontal. These
snow-blocks are from a foot to a foot and a
half wide, from a foot and a half to two or
ihieefeet long, and eight or ten inches thick.

The first block cut from the trench is a thick
triangular one, which is thrown away (see a,
wliich is a vertical section through the axis of
the trench). A ground plan of the blocks
would show that they are partially curved, but
in no manner to such an extent as would be
needed to conform to the curvature of the igloo.

This curvature is the result of their manner of
cutting by a swinging motion of the whole body,
held almost rigid, and rotating about the foot

steps, a, in the figure. This motion of the whole
body gives them considerable power ; and the
resulting curved blocks, if large, are in the
best shape for the first part of the structure.

In cutting the block b, first the right-hand edge,
erf, is cut by three or four powerful downward
strokes of the knife, and then the opposite
edge. c'd'. The knife, with its blade held hori-

zontallv, is passed unrler the block in front of
the toes of the builder's feet. About three or
four inches in depth of the line d'd is cut ; and,

/^fc/ff CAg Jftfiltr

with the knife in the right hand, two or three

deep vertical thrusts are made along this line,

which generally se|)aratc the snow-block from
its bed, and it is caught with the left hand as it

falls forward. I have tried to represent these

gashes in the figure. They are ))laiidy visible

on the snow-block inside and out, and a good
artist would represent them in his pictures of
the huts. The blocks are carefully lifted out and
placed beside the trench, as, under some circura-
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stances, tliey arc extremely liable to lueak in

liandling. Jf the snow has been properly tested,

lliis slioulfl, however, seldom occur. The trench

completed, and enough blocks secured to form

the first or base course, the floor

is laid out by a circular sweep of

tlie knife, varying in diameter, of

course, according to the number
of intended occupants. Com-
mencing at tlie left hand, this

course is laid until the first block,

a, is i-eached, wliich is cut in

halves from its first lower corner,

c, along the ascending diagonal

;

and the top half, /),, is tin-own

away. The last block, b, has its

c-pnliguous corner cut off; so that

the next block, shown in broken

outline, ascends and forms the

first bloci< of the next course.

The igloo is then formed of this

spiral of snow-blocks, each course

inclining inward slightly more
than the one i)revious, until the

last, wliioh may be called the

key-block, is pei'fectly horizontal,

and firmly wedges in and binds

the whole struciure. This spiral

form of the courses I have tried

to show in the illustration of one

of the half-completed igloos.

1 know that the general idea is, that each

coui'se is complete within ilself, like a course

Ihis to be almost impossible, as Ihc first lilock

in the course, alter tlicy had connnenccd to

lean considerably, would have to be supported

until it was flanked by others ; and these, again,

would be very unstable. In fact, one often

wonders how a snow-block will hold in place

against its own weight, leaning far inwards,

almost horizontal, and suppoited only on two
sides, and will imagine that the native woi'k-

manship must be very good to give such re-

sults. As the blocks approach the top,— where
the}- are more nearly horizontal and more lia-

ble to tumble down, — their figure becomes
trapezoidal in order to keep the vertical joints

pointing to the centre and top ; and, while sup-

ported on but two sides, these form a more or

less acute angle, — more acute as it is needed
and approaches the top, where the last few

blocks are made triangular and meet at a point.

The workman stands inside until it is com-
pleted. Despite all the care, the falling of

THE HALF BUILT IGLOO
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spiral course, as already explained, assists some-
what to overcome this ; but it is mostly reme-
died by the builder, as each round is made,
trimming down the up-hill part of the course
to about half, until, by the time tlie blocks are
leaning considerably, "the course is level (leav-
ing out the spiral inclination).

As each block is being fitted, it is held near
its intended position by the left hand of the
builder, who at one stroke cuts off the triangle
on the right edge, giving a trapezoidal form.
The left edge of the preceding block receives tlie

same treatment, and the block is shoved into
place. Tlie snow-knife is rapidly passed back-
wards and forwards in the joints at the side
and bottom, cutting off all inequalities, and
making a fine powdery snow, which acts as a
binding mortar. The last act is to give the
block a sharp shoving blow with the open
hand from the top, and another from tlie left

side, which firmly sets it in place. The blocks
all laid, the igloo is now complete, except the
' chinking ' of the joints to render it air-tight,

there being many large crevices. The clunk-
ing of an igloo is a very ingenious atKiir

;

the material being cut diagouallj- from the

lower edge of the upper block on the horizon-

tal joints, and from the left edge of the right

block on the vertical ones, if the person be

^c/f hanct
ciinched.

VERTICAL CttOas-SECTION TIinOUOQ

right-handed. As the knife in the right hand
thus trims the edges, the left fist, tightly

clinched, follows the knife, and rams the cut
portion tightly into the crevice, rendering it
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as perfectly air-tight as the boclj' of the snow-
block itself. An active Innnit will go com-
pletely- around the igloo ou a single joint in

about a minute, and it seldom takes over ten to

do all the chinking in a large hut. This part

is generally- assigned to the boj-s and women,
especially- the former, who are much lighter,

as it is necessary- to go ou top to complete
their work. A well-built igloo, however, will

readil_y bear the weight of two large men
on their hands and knees ; and j-et I have seen

a small boy fall through one made of friable

snow.
Meanwhile the boys and women have been

busj' throwing the loose snow from the trench-

es, and piling it on the honse, often following

closely- ujion the work of block-laying, co\'er-

ing the whole to a depth of from six inches to

half as many feet. The depth to which this

is carried depends on the length of time they
expect to use the hut, and on the temperature.
The common pictures of the huts, showing

the block-woi'k so conspicuously, are largely

the work of tlie imagination of the artists, all

that is seen being rounded heaps of rough
granular snow. Such artistic license maj-,

however, be allowable to show the essential

features ; and, so far as my criticism is con-
cerned, I do not wish to be understood as saying
that such uncovered iuioos never occur.

I have spoken of the snow-walls, when
chinked, as being perfectl}' air-tight. This is

not strictly correct ; the snow being more or

less porous, and allowing a slow but ample
current of air to pass through. In fact, at

night the door is sealed, and the onl}- means of

ventilation is through the body of the snow.

In 1879, during a heavj- north-east gale, I

was in an igloo on the west bank of Back's
River. The walls were of a granular snow, but

were covered to a depth of three or four feet.

Yet, with all this thickness, a candle-flame

held near the wall on the windward side was
deflected constantly- at an angle of from thirty

to thirty-five degrees from the vertical.

The banking is done with a snow-shovel

made of half-inch boards, tapering off to a

short handle for one hand : a bent piece of

musk-ox horn fastened in at the centre fur-

nishes a hold for the other. The cutting edge
is protected by a sharpened shoe of reindeer-

horn, neatl3' bound on with reindeer sinew,

which is also used to sew the boards together.

The Netschilluks use shovels of cedar, walnut,

and mahogan}- from Franklin's ships.

(To be continued.)

MINNESOTA WEATHER.
Much has been said about the sanitarj- prop-

erties of the climate of Minnesota as a heal-

ing-place for the consumptive ; and in this

connection a great deal of erroneous informa-

tion has been published, often to the serious

injur}- of the invalid, who is misled by it. As
might be expected, the newspaper is the prin-

cipal agent in the dissemination of such litera-

ture. Here is an extract from the editorial

page of the St. Paul and Minneapolis Pioneer

press, the leading journal between Chicago
and San Fi-ancisco :

—
" Of the aid that maj- be given by a pure,

rarefied,* and dry atmosphere, thousands of
people now living in Minnesota, who have been
rescued from impending death, can bear sub-

stantial and grateful testimonj'."

Written in the haste of a newspaper office,

bj- one who is practically pledged to the lau-

dation of his state, as the western editor is,

such a paragraph would scarcely deserve

notice, were it not a summation in brief of

some of the most popular errors afloat on this

subject, and which one meets with everywhere
in that land, from the drawing-room gossip to

the medical journal. As such, it maj- profit-

ably serve as text for analysis.

In the matter of pure air, Minnesota is not
different from other northern states in which
the face of nature has been moiled by the
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hand and habitation of man. On the prairies

and in the pine-woods the atmosphere yet
retains a large share of its pristine jjuiity : in

the cities it is the reverse. Kspeciallv is it

vitiated in the large and ra|iidl_v growing cities

of St. Paul and Minneapolis, whose systems
of water-snp|ily, drainage, garbage-removal,
and sanitary inspection, cannot keep i)ace with
their increase of population. Tliis fault will

be remedied in time, however, when the

authorities shall have learned tliat the dou-
bling or trebling of a city's people in a decade
brings with it new responsibilities as well as

new prosperitj-. It is an easy and pleasant
thing to boast that one's town is gaining popu-
lation at the rale of a thousand a month, and
that the values of real estate are rising ac-

cordingly ; but the real-estate owner is slow
to appreciate the uecessitj- of advancing the

salaries of city officials, and the appropriations

for city improvements, with corresponding
alacrity. Minneapolis, although built upon
the flat surface of the prairie, has admirable
opportunities for drainage into the adjoining

gorge of the Mississipi)i River; but its dila-

toriness in this and other works of sanitary

improvement has been severely punished by
the scourge of typhoid-fever. The prevalence

of this disease has caused Minneapolis at times

to stand at the head of the column of death-

rates of the cities of the United States.

AVliile there may be malaria in ilinuesota,

—

and, indeed, the term is sometimes found in

the re|)orts of the physicians, — it is by no
. means the popular disease that it is in the south

and east, where it is almost the fashion. A
person may spend a year there without hearing

the word mentioned ; and that immunity alone

should be enough to stimulate emigration in

that direction.

Dryness of atmosphere is claimed for Min-
nesota ; and if we consult onh* the amount
of rainfall, whose annual value ranges from
twenty to forty inches, there is api)arent jus-

tice in this claim. But the manner as well as

the amount of the jjluvial piecipitation must
be considered. They have in that state a

good deal of the lachrymose English weather,

in which a drizzling dampness takes the i)lace

of the short, sharp, and decisive showers of

equatorial lands. At the close of a rainy day
the observer will go to his rain-gauge, and
find its bottom scarcely covered. The effect

of effort without accomplishment is always a

de|)ression of spirits in the looker-on ; and
this rule is never truer than when applied to a

rainy da^'. Those who spent the month of

October, 1881, in Minnesota, will reraemlier

it as a season of almost continual storm,
during which, even when there was no absolute

lainfall, there was an unwholesome mist float-

ing in the air. Occasionally the sun shone,
but not with sufficient power to make an ira-

liression. Farm-labor was almost suspended.
The potatoes rotted in the ground, and the

wheat grew in the stack. The streets of Ven-
ice were scarcely more liquid than the streets

of St. I'aul. Uanger-siguals were erected

in the fashionable avenues to warn teamsters
away from fathomless depths of mud. Hack-
ney-coaches were stalled there, and their

horses were detached, leaving the vehicles

to be extracted by the processes of engineer-
ing. So imi)assable were the roads, that the

fuel-snpply was unequal to the demand, and
invalids were obliged to go to bed to keep
warm, and public schools were closed because
their puj^ils were frozen out.

Still the rainfall of this month was less than
four inches and a half. Many a single shower
in the warm latitudes precipitates an equal
amount of water. Indeed, there are records
of rains in which as much water has fallen in

one day as falls in Minnesota dining the year;
but, as a light rainfall does not necessarilj-

mean a dry atmosphere, neither does an exces-
sive precipitation invariably make a wet one.

The water may flow away quickly, leaving no
sign ; and the next day the smi may shine as

brightly as ever. Belter, therefore, for the

lungs, is an occasional drenching than a per-

petual drizzle. While it must be admitted
that the weather of the October just quoted,

although not so bad as that of the September
preceding, was yet exceptional in the extreme,

still such exceptions could hardl}' occur in a

very dry climate.

The student of jihysical geography would
scarcely expect to find the climate of Minne-
sota a dry one. An average of such statistics

as the writer has at hand indicates that rain

or snow falls at least every third day in St.

Paul. The slate is almost directly under the

influence of the C4reat Lakes, and is itself

threaded with rivers, and dotted with lakes.

Of the latter there are eight thousand worthy
of the name, besides innumerable ponds. Two
large river-systems receive their waters from
the drainage of this region. The swamp-
lands of the state pl.av an important part in

its area, as the maps of the land-oirice show.

A large share of its forests are afloat upon
ancient marshes. Cranberries and rheumatism
abound. The Bed Biver region is celebrated

for its floods. At one tinie that stream was
jjopularly said to be thirty miles wide ; and
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the traveller down its vallej' was obliged to

proceed b_y alternate stages of land and water,

the steamboat being ntilized when the railway-

cars began to swim. Then it was that the

facetious pilgrim from St. Paul to Winnipeg
was, according to his habitual description of
the journej', three days out of sight of land.

It was a joke, to be sure ; but such jokes are

not heard in a dr}' climate.

The moisture of the atmosphere of Minne-
sota is the salvation of the state : it makes
agriculture a possibility and a success. Given
the same amount of rainfall in another lati-

tude, and under more arid climatic condi-

tions, and her wheat-fields would be blighted.

As it is, her scanty rains, with the exception
of a few showers in summer, fall slowly and
gently ; in times of drought the thirstj' air

freights itself with moisture from the abundant
water-surface of the state ; and these sources

of humidity are re-enforced by the prolonged
irrigation resulting from the melting of the

winter snows and the thawing of the frozen

ground in spring.

The beneficial eflfects of an unclouded sun
in the treatment of consumption maj-, per-

haps, be overrated. The dweller in a rainless

atmosphere, dazzled bj' the perpetual bright-

ness, and with lungs parched by the heat and
dust and drj'ness of the air, might come at

last to long for an occasional rainj' da}-, as the

traveller in the desert longs for the shadow of
the palm. But, at any rate, our weather bureau
could scarcely do better work than to give us

a ' sunshine map,' upon which the statistics

of hourly observations the year round, upon
the state of the sky, should be graphically

portrayed. Such frequent observations could

be taken without inconvenience, as it would
not be necessar}' for the observer to remain at

a fixed station for that purpose. Such a map
would show by depths of shading the relative

amounts of sunshine and cloud at any place
;

and the invalid could select at a glance a resi-

dence which would have the desired propor-
tion of these conditions. The complexion of

Minnesota upon such a map would probablj^

not varj' widely from the average.

As has been seen, there is also a popular
belief that the air of Minnesota is in a verj'

rarefied condition. In the interests of meteor-
ology, that superstition must be met and com-
bated. The onlj' cause of rarefaction of

atmosphere worth considering here is elevation

above the sea. Minnesota, as one might
guess from its position in the Mississippi val-

]ey, is a low country. The mean elevation of
the United States above sea-level is about

twenty-five hundred feet. The average ele-

vation of Minnesota is considerablj' less than

half that number. Indeed, its ' height of

land ' falls much below twenty-five hundred
feet. Therefore a large proportion of visitors

to that state move into a heavier atmosphere
than that which the}- have left ; but unfortu-

nately the}- do not know that fact, and, under
the influence of their imaginations, they find

their breath wonderfullj' shortened. The ele-

vation of St. Paul above the sea is seven hun-

dred or eight hundred feet ; that of the plateau

region of New Yorlt is from a thousand to two
thousand feet. I once knew a lady to remove
from the latter to the former place, thus going

down hill and into a denser atmosphere. Ar-
riving in St. Paul, she could with difficulty

climb a flight of stairs, owing to the lightness

of the air, as she expressed it. AVhen in-

formed of her mistake, she was indignant, and
resented the information. People do not like

to give up their errors, even if thej- are un-

comfortable ones. Having come a thousand
miles in search of novelty, it was strange and
cruel if she could not be allowed to enjo}- that

novelty which is supposed to be characteristic

of the west, — a rarefied atmosphere. With
all its benefits, science works mankind an oc-

casional mischief. The mountaineers of old

suffered no inconvenience from their exalted

position until the meteorologist came along,

and explained to them that the air grew con-

stantly thinner as they approached the clouds.

Even to-day the unlearned inhabitants of our

Rockj- ISIountain region make no complaints

of a difficult respiration. It is only the scien-

tific tourists who pant bj- the aneroid, and
cough up a little blood when thej' cross the

timber - line. Whether appreciated or not,

however, it is certain that the air of the up-

lands is less substantial food for the lungs

than that of the low countries ; and it is the

densitj^ of the atmosphere, and not the reverse,

which is to the advantage of Minnesota as a

home for the consumptive. There are many
people who advise this unfortunate to seek out

some elevated region in which to live, but

th^re are verj- few who can give any reason

for this counsel. A learned doctor tells us in

one of the late magazines, that the harmful

substance known as carbonic-acid gas is more
abundant near the level of the sea. Certainly

;

since there is more air to the cubic measure
at a low elevation, there is naturally more
carbonic acid, which exists in the atmosphere,

whether high or low, in a certain percentage

of the whole ; but there is at the same time

more of the saving grace of oxygen, which
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the invalid is after. It is true that carbonic
acid has a way of accumulating in low and
unventilated recesses ; but there are cellars,

crevices, and deep and narrow valle\s in the
highlands as well as on the lower levels. As
well recommend thin soup to the hungry man
as to advise the sick man, whose one lung must
do the duty of two, to breathe thin air.

Should he climb the mountains to Leadville,

he will be warned awa^- by tlie inhabitants of
that city, who will inform him, in the rude
poetry of the mines, that a healthy man has
to fan the air up into a corner in order to get
enough for a breath.

The atmosphere is not necessarily dry at a
great altitude, as some suppose, nor damp in

the lowlands. There are lofty swamps and
low deserts. The mountain peaks, according
to the poet, milk the clouds ; and in some parts

of the world the mountaineer is more sure of
his daily rain than of his daily bread. Mount
Taylor, in New ^Mexico, is called the ' ^Mother
of rain ' bj" the imaginative Indians. On the

other hand, the deserts of California, which
are below the level of the sea, are so dry, that,

in the language of the plains, the jack-rabbit

has to pack his water with him when he goes
upon a journej-.

As to the thousands who have been rescued
from death by the ' pure, rarefied, and dry
atmosphere ' of Minnesota, this is a matter
of town talk, which impartial observation does
not confirm, and which there is no census to

denj-. In this connection I would challenge

the champion of the most celebrated sanita-

rium for consumptives to produce a list of the

patients who have ' got better ' under his

notice, and I will match against him an equally

honest observer from some undistinguished

and unpretentious and confessedly unhealtliy

locality, whose proportional record of improve-
ments will be equally favorable. AV''hy, then,

should the sick man become a wanderer, as

he certainly- will if he once starts in chase of

the ignis fatuus of a climate cure ?

Frank D. Y. Carpenter.

LETTERS TO THE EDITOR.
Prehensile feet of the crows.

In nos. Ifi, IS, a,\\A 20 of Science are communica-
tions by different writers on the intelligence of crows,
suggested by one of mine in no. 1.'!. I beg to add
one more, concluding what I have to say on this

subject.

All seem agreed as to the intelligence of these

birds; but few, I find on in()iiiry, have seen them
seize or carry objects in their claws. Yet no amount
of negative testimony should invalidate my observa-
tion on the Italian bird, when taken in connection

with the further evidence to be given. We all look
at nature piecemeal ; and it is certainly unreasonable
to assume that one is in error because he claims to
have seen through his pin-hole something which an-
other lias not observed through his.

I agree with the doubters, that crows ordinarily use
their bills, and not their claws, in seizing and carrying
their food. In confirmation of what I claim to have
seen, I will adduce similar instances, noticed by
others as well as myself, in the Corvidae. I cannot
positively assert that the bird I saw was C. corone:
it might have been C. cornix, possibly C. frugilegus,
hut, at any rate, a crow, for it had the flight, the
proportions, the color, the voice, and the boldness of
these birds.

As to crows not nesting among rocks, this is gen-
erally true of the American crow (C. Americanus);
but the European C. corone. a larger and more soli-

tary species, prefers the sides of steep rocks, ,-is also
does the hooded C. cornix. Both the American .and

European ravens often nest in inaccessible cliSs, and
so do the rooks.

To begin with the largest. I have seen C. corax
in Iceland holding and carrying in its claws fish-

heads from the beaches, and, when disturbed, from
one barren cr.ag to another, — an object too large and
too heavy to be conveniently carried in the bill, and
too precious to be left behiml where food is so scarce.
I have seen C. carnivorus, in the winter wilderness
of Lake Superior, carrying in the same way what
looked like a squirrel or rabbit. It is well known
that both these birds, when wounded, will strike
savagely with their claws, like a bird of prey; which,
being perching birds, according to our classifications

they had no scientific right to do.

Of the fish-crow (C. ossifragus), Wilson (Amer.
ornith., V. 27) writes, "their favorite haunts being
about the banks of the river, along which they usu-
ally sailed, dextrously snatching up u-ilh their claw»
[the italics are mine] dead fish or other garbage that
floated on the surfaee;' and, on p. 28 (op. cit.), "These
(a singular kind of lizard) the crow would frequently
seize ivith his clnwx, as he flew along the snrfiice, and
retire to the summit of a dead tree to enjoy his re-

past." Audubon {Orn. bioii., ii. 269) says the same.
Clark's Columbian crow is said to do the same thing,
and its claws are sharp and raptorial. 1 have seen
this species, along the shallows of the coast of North
Carolina, seize and carry off in its c/a(cs living fish

from the shoals over which it flew.

Biiffon, Chenu, Wilson, and Nuttall allude to the
custom of capturing crows by fastening one on its

back, feet upward, on the ground: its cries bring its

companions to the rescue, one of whom is sure to be
seized and held by the claicx of the prisoner.

For several summers I lived in the next house to a
tame and speaking crow, which often came in front
of the kitchen in quest of food. One day a half-

oaten ear of boiled corn was thrown to him. While
engaged in picking it, holding it by the claws, as is

the habit with the crows, he was disturbed by the
attacks of a barking terrier. Keeping him at bay for

a time by vigorous pecks, he finally tried to carry the
e.ir in his hill to a favorite perch in a low cedar. As
he seized it, first at one end and then at' another, the
leverage of the free end was such that it gave his

head and neck very uncomfortable twists. lie finally

perched upon the ear in defence of his food, and,
elincliing it tightly in his clawx, flew with it, in ray
^ight, to his perch a few feet distant.

"Mr. E. A. Samuels (author of the 'Birds of New
England') writes to me (Aug. 2, 18S3), "I have
known of Its seizing with one foot— and hopping
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with the other— various small articles of food, in

one case a small frog;" and also, "I liave often seen

the crow liokl a frog or acorn iirnily, wiili one foot

on Ihe grouml or on a leuce-rail, wliile he pecked
away wUIi his 1)111." Similar instances'! remember
to have read about, and one in llie Bulletin of the

Nultall ornilhnlogical club, where it is described as

holding a small bird, wliich it had killed in an aviary,

in its claws, while it tore it in pieces with its bill, lilce

a bird of prey.

The claws of tlie slirikes, weaker than tliose of

tiie crows, ami quite as insessorial, are u-seJ to seize

and carry prey. A few winters ago I saw a slirike

killed on the Boston public garden by tlie city for-

ester's men, which had in its claws, during its fliglit,

a still livinii English sparrow. That the crows in

tlie above-mentioned instances, tliough perching
birds, do use their claws as prehensile organs, I

regard as evidence of their intelligence and reason-

ing power, whicli enable them, under exceptional
circumstances, to use tlieir perching feet for raptorial

purposes. We must not measure animal intelligence

by our imperfect and arbitrary zoological classifica-

tions. Since the writings of F. Cuvier, Floui-ens,

and Fee, it seems impossible to deny the possession

of a reasoning intelligence to aniinals below man.
Leaving out of view the instance mentioned in

no. 13, I iliink I have adduced sufficient evidence
that the crows do soinelime-i— that is, when they find

it necessary— seize and carry objects in their claws,

like birds of prey. Samuel Kneeland.

An interesting sun-spot.

The accompanying sketch represents the remarkable
sun-spot of .luly (which was visible to the naked eye),

and is of particular interest. I did not see it in its

early or formative period, when this was taken; but

from my knowledge of Mr. Very's' experience and
skill I have no doubt of the trustworthiness of the

drawing in all its details. His remarks supply all

the further information needed. S. P. Lanqley.
Cambridge, Aug. 21, 1SS3.

I enclose a sketch of a large and unusually inter-

esting sun-spot, as it appeared through the great

equatorial of the Allegheny observatory, of 13 inches

aperture, with the polarizing eye-piece. The drawing
was made on the 2Glh'of July, 18S3.

The spot, while not so large as some, exhibited
considerable activity and a remarkable assembly of

odd forms, some of which appear so conflicting that

it is difficult to imagine how they can exist side by

side. The strong inrush from the following side gave
one the idea of a viscid sin et or ribbon, rather than
that of a bundle of filaments. It bore a striking re-

semblance to some of Ihe forms which taffy assumes
under the confectioner's manipulation. On the upper
or northern side the filaments were more graceful,

slender, and grass-like. The snuihern part was re-

markable for the length and intensity of its curved
filaments. (The longest could certainly be traced

through more than 15,000 miles.) But perhaps the
most curious portion was the centre, where a mass,
possessed of photospherio brilliancy and fringed with
curved and tangled threads, gave one the impiession
that a recently erupted facula, formed somehow in

the very middle of the spot, was being torn to pieces

by conflicting currents.
Numerous local whirls were evident, and the south-

east lialf of the spot had a decidedly cyclonic appear-
ance, the rotation being in an opposite direction to the

hands of a watch. (It is to be remembered, that

the drawing gives the appearance of a projection, and
is therefore the reverse of a view by direct vision.)

Tlie noith-west half of the spot dicl not show any
such rotational tendency. F. W. Very.
Allegheny, Aug. 20, 1883.

The right whale of the North Atlantic.

I am sufficiently impressed by the utter absurdity
of occupying ycmr valuable pages in discussing non-
essentials; yet I am called upon by your critic to clear

up two points remaining, both of whidi in any case

hardly deserve serious notice. I will endeavor to close

this correspondence by stating the facts.

Referring to Scoresby's pictures of the Greenland
whale, I was led to attribute to the first or earlier

one another authorship, from seeing in it so much
error and exaggeration; and this because I had just

read in Scoresby's book the following (Arct. reg., vol.

i. p. 447. 1820): "I have confined my engravings, as

well as my descriptions, to those animals that have
come immediately under my own examination, or
have been sketched by persons on whose accuracy
and faithfulness I could fully depend ; while drawings
that I have met with, when the least doubtful, have
been altogether rejected."
His second figure being so nearly correct, having

evidently been carefully drawn from an entirely dif-

ferent and natural study of the animal, it was easy
to assume, that, having first taken at second-hand an
ill-considered sketch, he protnptly replaced it by a bet-

ter one. In this view it should not be assumed that
we had any thing but the kindliest motives in thus
speaking of this most eminent and valued man's
work. In Scoresby's 'Arctic regions' (ed. 1820) tlie

second figure of the Greenland whale appears. The
caudal region, including the flukes, is entirely re-

drawn, showing the various elements that make up
the beauty of those parts, as the carinae, etc. The
other features, unfortunately, are not improved; yet
more unfortunate is the fact that the earlier figure,

with all its imperfections, has come down to us in

most of the mcu'e important works.
With reference to the corrections of Scoresby's

figures, we may point to an old work in the library

of the American museum, which, by the way, is not
noticed in Mr. Allen's bibliography; namely, " His-
toire (les peches, des decouvertes et des etablisse-

inens des Hollaiidois dans les mers du Nord, etc.

Par Le C. Bernard DeReste. Tome premier. A
Paris, ISOl." This is an octavo volume, devoted
almost entirely to cetaceans, and has large copper-
plate engravings, one of which contains a right whale
labelled B. frauche, and another the sperm whale.
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The former figure is in some respects better than
Score-by's. as to form ami proponiniis; but a most
singular trcalinent lias eviilcntly bi-en accnrilrd it.

Tlie elemenls of the figure have been Iransposeil, and
the belly inaJe to .-erve the purpo-e of back, and vice

versa. It is evident lliat the fisjiire was copied from
a real model, a» the baleen is shown correctly, though
it projects ill one place outside tlie moutli.

The remaining point relates lo the authorship of

the volume on whales in tlie 'Naturalists' library.'

The portion of the titlepage of our edition relating

lo this point reads as follows: "Slammalia— whales,

etc. By Rubt. Hamilton, Esq., M.I)., F.K.S.E., etc."

We now desire to ask our critic how much remains
to justify the serious charges which lie lias caused to

be distributed wide-cast over the scieulitic world, to

more or less inevitable damage to institution and
person. J. B. Holdeu.

If Dr. Holder is satisfied with the w.iy he has met
' the serious charges,' 1 am quite willing to here rest

the matter; faihng, as I do, to see that any of them
are materially vitiated by his defence, while, amid llie

obscurity of much irrelevant matter, all of the more
important ones are virtually conceded.
In regard to the authorship of the volume on whales

in the ' Naturalists' library,' not only have I, as I have
said before, e.'iaiiiiiied anonymous copies of the oii-

ginal edition, and found it given as anonymous in

bibliographies, but have seen it atiributed by contem-
porary British cetologists to .Jardiiie. The discovery,

however, of a copy by Dr. Holder, having Hamilton's
name as author on tlie titlepage, of conise settles the

question.
'

J. A. Allicn.

Achenial hairs of Senecio.

Sir. Jos. F. James does not know of any expla'

nation of the use of the threads which are projected

from the hairs on the achenia of most species of Sene-
cio. etc. Before calling on Science to help him, he
might read np his te.\t-books, say Gray's Structural

botany, p. 3UU. Botaniculus.

Kalmia or rhododendron.

In reply to Dr. Abbott, in SctKNCE for Aug. 17, I

will call his attention to the fact that the woods of the

kaliuia and the rhododendron are quite distinct in

appearance, and are not likely to be mistaken the one
for the other. Tlie kaliuia wood is frequently found
in commerce, in the form of handles for tools, such as

chisels and the like. The wood is of a very liglit pink,

with darker streaks through it resembling cells tilled

with woody fibre.

The rhododendron wood is destitute of such mark-
ing. As to size, I have seen plenty of the kalmia,

four and five incites through the butt, in the moun-
tains of Virginia; and have had in my possession

sticks, large enough for any such purpose as the

Doctor names, from eastern Pennsylvania. The rho-

dodendron is an extremely rare plant in Chester and
Delaware counties, Penn., but the kalmia is common.

S. P. Shauples.
Boston, Aug. 22.

THE SOCIETY OF MECHANICAL
ENGINEEUS.

Transaclions of the American society of mechanical

engineers. Vol. iii. New York, 1882. 350 p.

illustr. 8°.

This third volume of the transactions of the

youngest of the three great societies of engi-

neers in the United States is a well-piiuted large

octavo of over three hundred pages. It con-

tains a list of the otliccrs and members of the

societ\', its rules, the |)i'oceediiigs of the I'hiia-

delpliia meeting of 1S.S2, tiiid the proceedings

at a memorial session in lemeinbranee of Dr.

A. L. Ilolley, a distinguisiied engineer and a

founder of the society. The proceedings at

the latter meeting consisted of an introduc-

tory address by [jresident U. H. Thurston, in

eulogy of the deceased, and a formal tribute

to bis memory b_v Mr. J. C- Bayles, the ora-

tor appointed by a coininillce for llie occasion.

Many members, as well as the ap|)oinled ora-

tors, paid earnest and eloquent tribute to the

great engineer.

Among the more general!}- interesting and
ituportant pa|)ers, are liiose of Professor Egles-

ton, on the appointment of a government com-
mission to test iron, steel, and other metals;

G. W. Bond, on the I'ratt & Whitney 'stand-

ard gauge system ; ' Professor Robinson, on the

thermodynamics of the; Worlhiiigton piiinping-

eiigine ; an essay on the [irogress of engineer-

ing science from 1M2 t to 1882, by Mr. Fraley

of the Franklin institute ; the windmill as a

prime motor, by Mr. Wolff; and a long paper

on the several etticiencies of the steam-engine,

by Professor \l. II. Thurston.

Professor Egleston gives a historj' of a

movement among the engineers and scientific

and business men of.tlie cotintrj-, to secin'e the

establishment of a permanent commission to

detertuine, b}' direct investigation, the absolute

and relative values of constructive materials in

the United States. Under the lead of the So-

ciety of civil engineers, such a commission was
demanded by a very large number of the lead-

ing men of the country, and was created b}' act

of Congress in the year 1875. It consisted of

Col. Laidley, Gen. Gilmore, Com. Bcardslec,

Chief-engineer Smith, Ur. A. L. Holle}% and
Professor Thurston, the latter acting as secre-

tary. This commission, in the course of two
years, working amidst many discouragements,

did an enormotis ainoiiiit of work ; the results

of which are published in a report consisting

of two large and fully illustrated volumes re-

cently issued from the government press. The
commission was not well sustained. Congress
refused to continue its a|)propriations ; and it

ceased to exist, despite the protest of all the

leading technical societies, polytechnic schools,

the principal colleges, and such assoejations as

that of the iron and steel makers, 'riie effort

is now making, to revive this commission, and
to secure the contiiuiance of its work. The
publication of the enormous mass of informa-

tion acquired by the board during the period of
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its short life is liopecl to give good argument
iu favor of prompt and liberal action b}' an-

otlier congress, in which, it is believed, there

may be a sufficient number of intelligent and
patriotic members to carr}^ the measure through

without regard to politics.

Mr. Bond describes the method adopted by
Professor Rogers of Cambridge, and himself,

to secure for Messrs. Pratt & Whitney of Hart-

ford a standard sj'stem of exact measures for

use in creating a basis for gauges to be used

iu the United States in general machine con-

struction. The comparator built bj- the firm,

under the advice of tliese gentlemen, is used.

Its readings, with its ' B ' microscope, are

made from divisions measuring 0.000016

inches. The company has now a set of end
measures running by sixteenths to four inches,

and a complete plant for making them accur-

atelj' to within the forty-thousandth of an
inch, a magnitude which can be detected by
an expert workman.

Professor Robinson gives the theory of the

peculiar form of pumping-engine known as the

Worthington engine. This is a Wolff form of

compound'engine in its general arrangement,

built without fly-wheel and in pairs, and so con-

structed that each double engine has its valve-

motion operated hy the opposite machine. He
shows that, theoreticallj^, the ' tandem ' type of

this combination excels all the other possible

adjustments of the engine, in its probable

efflciencj'. The efiicieuc}' is not modified per-

ceptiblj' by the ordinary- slight variations of the

exponent of the expansion curve. Numeri-
cal results of the use of the formulas are given
in tabular form. The paper is illustrated by
engravings of the several forms and parts of

these engines.

Dr. Fraley describes the formation, the

growth, and the work of the Franklin institute

of the state of Pennsylvania. It was organized

in 1824, and has been in active operation ever

since. It established the first regular draw-
ing-school in the United States, and has kept
it in successful operation for fifty years. It

has occasionally given exhibitions of domestic
manufactures and products, has gathered to-

gether a great librarj', cabinets of materials,

models, and machines, and has for many years
regularly published a journal devoted to ap-

plied science and the arts.

Mr. Wolff gives the results of investigations

of the efficiency and power of windmills, and
presents a table, calculated in the course of
his studies of the subject, of the relations be-
tween the pressure and the velocity of the

wind at various temperatures, — the first in

which the densitj' and temperature of the at-

mosphere are taken into account.

Professor Thurston occupies nearly' fifty

pages in the discussion of the several efficien-

cies of the steam-engine, including the total

commercial efflcienc}'. Expressions are given
bj- which to determine the best proportions of

steam-boilers for given costs of boiler and fuel,

storage, etc. The best area of heating surface

per pound of fuel burned on the grate varies

as the square root of the quotient of all annual
expenses variable with the cost of fuel, reck-

oned per pound of coal and per square foot of

grate, bj' the sum of all annual expenses per

square foot of heating surface and per square
foot of grate, the latter being reckoned only

so far as they are dependent on the size of

boiler. The efficiency of engine is found to

be dependent upon both the ratio of expan-
sion, and the method of variation of waste by
internal cj'linder condensation with the point

of cut-off. Tables are given of the probable
best points of cut-off in the various standard
types of engines, at various pressures of steam

;

and also of the probable minimum weights of
steam and of good coal required by such en-

gines at various best ratios of expansion.
The ' efflciencj' of capital ' is found to be

dependent upon similar quantities, as well as

upon the costs of fuel, attendance, operation,

etc. The theory of the efficiencies of the ideal

engine with non-conducting cj-linder is given,

and both algebraic and graphical methods of
solving problems are presented and illustrated.

The theory of the efficiencies of real engines is

next treated, and the defects of the Rankine
system are remedied. The ' general equation

of all steam-engine efficiencies ' is given, as

deduced bj' Professor Thurston, and a series

of problems falling under the general head are

treated by the j^roduction of the necessary
formulas and by a graphical construction in-

volving the use of his newlj' discovered ' curve

of efficiency.' One-half of the paper is de-

voted to the solution of various important
problems arising iu the practice of the engineer
and previously unsolved. Tables follow giv-

ing the results as applicable to the common
forms of steam-engine, and showing the enor-

mous differences in economj' and in the best

ration of expansion, size of engine, etc., pro-

duced bj' the occurrence of cylinder condensa-
tion, a form of waste hitherto untreated by-

writers on thermodynamics and the theory of
the steam-engine. He saj's, " Hy the use
of this, or some more exact method, the art

of proportioning the steam-engine can be ele-

vated to the rank of a branch of the science of
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engineering ; and that part of the science which
lins iiitherto been in a most unsatislaclorv con-
flition, as viewed from the standpoint of tlie

engiiieer engaged in its api)licalion, may bo
found to taiie a comparatively complete and
useful foi'm."

GEOLOGY OF PIIILADELPIHA.

The qeolofjij nf Phi/nilel/)fiia : a lecture itelirereil be-

f'lre lite Fniiikiin iii.-tioile, Jan. 12, 1SS3. By
Professor Henry Cauvill Lkwis. riiiladel-
phia, 1833. 21 p. 8°.

TnK author has distributed Ids pamphlet
edition of this important paper, whicii deserves
extended notice, and has placed him in the
front rank of the young prosecutors of original
research in the field of geology in this country.
This memoir, and his previous lecture on the
Ice age in I'einisylvania. have the rare merits
that they are solid contributions to our knowl-
edge from the first to the last pages ; that

they are almost exclusively due to the personal
labors of the young geologist who brings them
in their very com|)lete form before tiie world ;

tliat they are closely and fairly reasoned out,
and lucidly expressed. The great societies of
the learned whicli reijiiire for membership the

l)roduction of a work showing important, new,
and original researches, have accepted many
essays inferior in all these particulars to the
subject of this review. To fully api)reciate its

merit, one must consider how very vague were
the notions of geologists (including tiie large

and growing class of Flnladel|)hia geologists)

as to our superlicial deposits, before its ai)pear-

ance. The great intluence of Louis Agassiz,
and his theories of universal glaciation, had
restricted the number of those who sought to

deliue the action of glaciers in our continental
geology, by extending the limits of this action
over I he tropics. The explanation of any thing

obscure by the words 'glacial action ' became
almost as common as the explanation of any
thing dilHcult in physiology used to be b}' the
words ' lusus naturae.'

It required, therefore, peculiar independence
of thought to break loose from these Active

(always the most insurmountable) fetters, and
to see the plieuomena with^one's own eyes.

Besides this, it required laliorious journeys,
patient note-taking, and attentive reading of
what others had done, in order to do justice to

the suliject, and prepare a monograph upon it.

-\11 these Professor Lewis has accomplished;
ancl. though much remains to be done, few

iiresented so com|)lete and neat a view of

subject as he has.

It will alreatly appear to be the writer's

view, -that his matter, and his manner of pre-

senting it, have been found admiral)le, though
as to the latter, his system, while sui)ported

by a clear style, will necessarily present some
ditlicidties to tlie superficial reailer. He could
either have begun from the exterior and older

boundaries of his superficial formations, and
have proceeded inwards towards the present
river Delaware ; or he could have adopted his

present plan of commencing in the middle
with the red gravel, — inverting somewhat the

order of the overlying sediments by consider-

ing the alluvium next (which is at the top of
all), taking next the Trenton gravel (which
underlies the latter), and completing the upper
part of the column by treating of the Phila-

delphia brick clay (which belongs between the
upland terrace material, first mentioned, and
the Trenton gravel),— and then following the
column downward through the red, yellow, and
Hryn-JIawr gravels, finishing by a short sketch
of the underlying rock formations ; or he might
have proceedeil geographical I}' from the newer
deposits on the river, outwards to the Bryn-
Mawr terrace.

The writer confesses, that, in view of the per-

fectly consistent theory which Professor Lewis
has evolved, it would seem easier to follow the

chronological order of the events which this

theory comprehends, even though the geo-
graphical sequence were somewhat disturbed

;

but this criticism does not alfect the real value
of his results.

Those who read this essaj* as carefully as it

deserves will be rewarded by obtaining a very
probable history of this portion of our conti-

nent during post-tertiary time, with its submer-
gences and elevations and the consequences
thereof. It is perhaps to be regretted that

Professor Lewis has not treated with the same
care the subordinate part of his subject, to

which he devotes a few concluding words

;

that is to say, the 'gneiss,' the "auroral lime-

stone,' and the ' triassic san<Istone.' Thus, he

confounds the views of two masters of our
American geology in ascribing the gneiss of
Philadelphia in the same breath to the Iluroni-

an and the Jlont Alban.'

It is also somewhat v.aguc to s.ay ' the gneiss

of the Rocky Mountains of Colorado ;

' since

there are different gneisses belonging to differ-

ent ages there, some of them probably Mont
.VIban, some Iluronian, and some very likely

Laurentian.

Again : it is conceded by most Philadelphia

' Compare Pr. T. .Sicrry IliiiitV

in., vol. E. p. aoo.

2J i;.(.l.
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geologists, that the section of gneiss along the

left bank of the Schuylkill in the Park ts not

a fair representation of tlie stratigraphy- of the
measures. The structure here does not agree
with that on the other side of the river for long-

distances within the limits of the Park, nor
with that exposed by the cuts made for streets,

etc., at short distances back from the river on
this bank. Nor is it exact to sa}' that the

measures here dip ' at high angles ;
' since with

the exception of a few hundred feet north of
Lemon Hill, where one dip of 60° occurs, the

dips for three miles are usually 30°, and never
over 40°.

Under the caption of 'Primal sandstone,'

it is the perpetuation of an error to call the
' sagging ' of rocks standing at high angles

'creep.' This term is emploj-ed by glacialists

and mining engineers in two senses quite dif-

ferent from that which Professor Lewis intends

to convey, and different from each other.

Again :
' hydro-mica slates ' is a contradiction

in tei-ms, though not infrequently used. If the
rocks are slates, tiiej- cannot contain hydro-
micas, except as adventitious components. The
last paragraph of this little pamphlet is very
neat and well put ; but we maj' be allowed to

dissent from Professor Lewis in the statement
that the marble of our doorsteps ' tells of an
ocean inhabited by no fishes :

' at least, mine
does not tell me what were not in the ocean
in which it was formed.

The blemishes in the main work are both few
and superficial. Thus (p. 9), it is a little too
hast}- to infer, merel_y from the absence of shells

or organic remains in a brick clay deposited
on a gravel, that the water ' had a temperature
too low to support Hfe ; ' p. 11, the colors of
the red and yellow gravels are not satisfacto-

rily accounted for by the ' presence of a large

body of water ; ' there is a slightly subjective

trace in the assertion on the same page, that

"there is no trace of glacial action in Penn-
sylvania south of the terminal moraine, not-

withstanding all statements to the contrary
hitherto made by other geologists," — which
is in contrast with the modest style of other
parts of the work; p. 14, ' Bryn Mawr age'
is not a perfecllj' clear designation for the
time or times when the gravels called by this

name were being deposited, especially as there

are crystalline rocks exposed at Bryn Mawr.
Notwithstanding these trivial faults (as the

writer conceives them to be) , the memoir will

serve not only to teach our young students of
geology to reason from these facts, but wiLl

live long, if not permanently, in our literature.

June 25, 18S3. PeeSIFOE FeAZEE.

THE IROQUOIS BOOK OF RITES.

Tlie Troquois bnok of rilen. Edited by Horatio
Hale. Philadelphia, Brlnlan, 1883. (Brinton's
Libr. Amer. lit., no ii.) 222 p. 8=.

Those who still hold in remembrance the

valuable contributions to linguistics made by
Mr. Horatio Hale while connected with the
' Wilkes exploring expedition ' will be pleased
to know that from his retirement in Canada he
now sends forth this most interesting work.
The reputation of the author, added to this fas-

cinating title, will insure its favorable reception

not only by ethnologists, but also the i-eading

public. This aboriginal ' Iroquois Veda,' which
furnishes the title, and which may be consid-

ered a remarkable discovery and indisputablj*

of great ethnological value, is presented in its

original Mohawk, with the English translation.

An introduction of ten chapters precedes the

Book of rites. These are devoted to the gen-
eral history of the Iroquois, their league and
its founders, condolence council, clans and
classes, laws of the league, historical tradi-

tions, and their character, policy, and language.
Portions of these chapters are deductions from
the book which follows them.
The boundary-line between either folk-lore

or myths, and actual history, is always so

vague, that, even in the relation of facts, it is

no easy task in their details to so discriminate

as to keep truth clear from the brilliant color-

ing of tradition and conjecture. Especially is

this the case vi'hen an author with inherited

literary taste and vivid imagination enters a
realm where the temptation to allow them full

scope is as great as in the early history of the

Iroquois. Accordingl}-, we find among these

chapters, manj' of which iudicate immense
research and are of great value both ethno-

logicall}- and philologically, those (such as the
' league and its founders ') wherein the charac-

ters are portrayed in so exalted a manner that

the sceptical reader will be disposed to assign

the story of Hiawatha, as given in all its mi-

nute details, not to the realm of mythology
even, but to that of classic historical romance.
Much less will thej- be willing to accept it as

sober Indian history five hundred 3-ears behind
its present semi-civilized coudilion. The chap-
ter on the ' Iroquois language ' may be consid-

ered one of the most important, scientifically,

of those in the introduction ; and it is probably
one of the best outlines of their formation and
structure ever published in English, concern-
ing any one of the Iroquois dialects. This fact

quite throws the doubt on Mr. Hale's state-

ment that no one except Father Cuoq would
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be competent to prepare a grammar of these

dialects. With due respect for tiie great enidi-

tion of Father Ctioq, whose special studios liavo

been in Algonquin, although a missionary to

both tribes, we would say that the materials

from which the reverend father prepared both
his Lexique and the Iro(iuois i)ortion of his

Langues sauvages are through the courtesy of
the Rev. Fathers Antoine and Uurtin, of the

order Oblat. now in the tera[X)rary possession

of our Bureau of ethnology at SVashingtou,

where, ahi'.uly nearly translated, they will in

time be pulilislied in connection with the oth-

er Iroquois dialects. We allude to the works
of that greatest of all !Mohawk scholars, tlie

liev. Father Marcoux. That the rules, the re-

sult of so much time and labor, can be clearly

and distinctly i)rescntcd to us in our own
tongue, Mr. Ilale has exemplitied in the few

wliicli he presents in this chapter. The ' forms

'

and ' particles' which he has given are all from

the Mohawk dialect, altiiough he follows the

example of all the Canadian authors, who dig-

nif)' one dialect with the title which others

contend belongs properly- to a group. The
examples he gives will many of them not apply

to some of the other dialects, more especially to

the Onondaga and Tuscarora.

In following too closely the rules of the

French missionaries, great discrimination must
naturally be exercised.

We do not agree, for example, with Mr.
Hale, in the illustration given with his remarks
upon the duplicative form, on p. 111.

Tlie prefix of this form is te; the verb se-

lected, ikiakit,— the same verb as given by
Father Cnoq to illustfate this form.

I-klaks, I cut, in the act of cutting ; te-

kiuks, 1 it cut in two, or divide ; hwisk is the

Jlohawk numeral ^ue; hwiak te-kiiiks, I cut

it into five pieces : hence te, the prefix, can-

not be a syuonymc of, or a literal translation

of, the Latin bi in bisecto (I cut in two), l)ut

a sign that the act of cutting is or may be re-

peated as often as necessary.

Again, concerning gender (p. 106) : the old

French missionary idea of a ' noble ' and ' ig-

noble ' gender— the former of whicth included
' man au<l deities,' and the latter ' woman, evil

spirits and olyects ' — is explained away very

satisfactorily by Mr. Hale, until he admits witli

them the absence of any neuter form. This

leads him into the error (p. 108) of following

their form of conjugation.

The model containing the verbs ' to love

'

and ' to see ' are as given originally by Father

Marcoux, and presented to the public by Fa-

ther Cuoq. Here the French form of conjuga-

tion is used, which lacks the neuter pronoun
' it,' but which is supplied with the indetermi-

nate pronoun ' on.' Tlie neuter pronoun, how-
ever, does exist in these dialects as jjresented

in five ditferent clirestomathies alread}' pre-

pared.

The transl.ation of the third person neuter

(p. 108), wat-hih-tos. by 'she sees,' should

be rendered by ' it sees ;
' and the third [)erson

singular, translated as indeterminate ' one
sees,' is, in fiict, the third person feminine;

and the same mistakes occur with the verb • to

loy.-.'

''"'hese few exceptions are simply advanced
to show how much stud\" is yet to be given to

tliese dialects, and that we cannot accept un-

reservedly the opinions of even the best ac-

knowleged authority upon languages, which,

we are learning, cannot be made amenable to

the grammatical rules of any known tongue.

The author's opinions concerning clans are

deserving of great attention ; although man}'

will be unwilling to agree with his conclusion,

that, before llie division of the Iroquois into

tribes, there existed but the three presented in

the Book of rites. It may be true that clans in

some instances have been added, but we know
of many more in our own day whicli have died

out. The last male representative of the

Khut-kun-yah clan now occupies its chieftain's

seat without a single constituent, upon the

Tuscarora reservation, while among the same
tribe the female remnants of the snii)e clan

have been passed over into that of the turtle.

The examples of the added Onondaga and
Oneida (p. 52) among the Iroquois of east-

ern Canada bear directly upon some remarks
from a corresi)ondont of Sciesce in relation to

the extra clans found among those Mohawks.
This subject is referred to by our correspond-

ent as ' an interesting field of inquiry.' Mv.
Hale's rem.arks, while suggesting a clew, are

not free from oljections. The clans are not

called by the above names. One is termed
the * calumet.' and has the pipe as its syral)ol,

which it was the province of one chosen from
this clan to present in solemn assemblies ; and
the chief of this clan also named the deputies,

ambassadors, etc. : lu'iiee its title of ' Ro-te-

sen-yia-kih-le,' from which name Mr. Haleevi-

dentl}' christens it 'Onondaga,' whose council,

not tribal name, is the same, signifying • name-
bearers.' Tlic council name of the Cayuga
tribe translates literally the -great-pipe people'

(p. Tit) : so might there not be as feasible a

foundation for naming it the Cayuga clan?

Moreover, woiiKl the same reasoning hold

good concerning the rock clan, as the council
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name of the Oneida tribe differs on pp. !'>2

and 78? Before leaving tliis interesting sub-

ject, we would call attention to note 5 on

p. 147: "It is deserving of notice, tliat tlie

titles of clanship used in the langnage of cere-

monj' are not derived from the ordinary names
of the animals which give tlie clans their desig-

nations. Okwaho is ' wolf; ' but a man of the

wolf clan is called ' Tahionni.' " The sim[)le

explanation is, that, in both the Seneca and
Oneida, ' Tai-hyo-ni ' is the name of that ani-

mal. One might be tempted to theorize upon
this ; but so much is j'et to be learned regard-

ing this intermingling, retention, and coin ig

of words, that for the present' we have but to

collate facts which can only be clearly ex-

plained or understood bj' a more full and com-
plete comparison of the Iroquois dialects than

has heretofore been obtainable.

The chapter entitled the ' Book of rites ' ex-

plains its origin and character, the manner of

its discovery by Mr. Hale, and the character

of the Indians in whose possession it was
found. That it is a genuine Indian produc-

tion there can be no manner of doubt ; and
Mr. Hale's conclusions concerning its age are

in all probability correct.

The Book of rites comprises the speeches,

songs, and other ceremonies, whichy from the

earliest period of the confederacy-, are sup-

posed to have composed the proceedings of

their council when a deceased chief was la-

mented, and his successor installed into office.

The fundamental laws of the league, a list of

their ancient towns, and the names of the

chiefs who constituted their first council, all

chanted in a kind of litany, are also comprised
in the collection. Tliese contents are said to

liave been preserved in the memory for many
generations, and wei'e written down b}- desire of

the chiefs when their language was first reduced
to writing. This manuscript, the original of

whicli had been lost, Mr. Hale has, witli the

most et)mpetent Mohawk assistants, ti'auslated

into English, and drawn from it most interest-

ing conclusions regarding the character and
policy of the Iroquois tribes, quite dissimilar

from those generally accepted. The transla-

tion, notes, and glossary exhibit the work of a

careful student. In the free translation ren-

dered bj' Mr. Hale to the songs, he has given

them a metre almost suggesting the peculiar

melodj-, which, in the original Mohawk, was
produced by intonations ; for it must be re-

membered, that it is one orator who must un-

tiringly' continue to sing and chant, sometimes
for twenty-four hours ; and only by varj'ing

his key-note is he able to accomplish this

feat.

A book which is as suggestive as this must
bear good fruit. We have called the attention

of our readers to manj* disputed points in the

hope of awakening a spirit of inquiry upon
subjects of such vital importance, many of

which are here presented for the first time.

We feel assured that the hopes of the author

regarding it will be full}' realized, and that

students of historj' and of the science of man
will here find new material of permanent in-

terest and value.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

The evidence for evolution in the history of
the extinct Mammalia.^

BY E. D. COPE OF PHILADELPHIA.

The subject to which I wish to call your attention

tliis morning requires neither preface nor apology, as

It is one witli the discussion of which you are perfectly

familiar. My object in bringing it before tlie general

session of the association was in view of the fact

that you were all familiar with it in a general way,
and that it probably interests the members of sec-

tions wliich do not pursue the special branch to which
it refers, as well as those which do; also, since it has

been brouglit before us in various public addresses

for many years, during the meetings of this associa-

tion, I thought it might be well to be introduced at

this meeting of this association, in order that we miglit

I A lecture given in general session, Aug. 20, 1883. Bteno-

grapliically reported for Science.

not omit to have all the sides of this interesting ques-

tion presented.

The interests which are involved in it are large

:

they are cliiefly, however, of a mental and metaphysi-

cal character; tbey do not refer so much to industrial

and practical interests, nor do they involve questions

of applied science. Tliey involve, however, ques-

tions of opinion, questions of belief, questions which
affect human happiness, I venture to say, even more
than questions of applied science; certainly, which
affect the liappiness of tlie higher grades of men and
women more tlian food or clothing, because they re-

late to the states of our mind, explaining as they do

the reasons of our relations to our fellow-beings, and
to all tilings by which we are surrounded, and the

general system of the forces by wliich we are sur-

rounded. So it has always appeared to me : hence I

have selected the department of biology, and have
taken a great interest in this aspect of it.
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The doctrine of evolution, as taught by the biolo-
pisls of to-il:iy, ha-i sevoral stages as grounds or parts
of its presiMiliition. First, the foundation principle
istlii<: Thai the species of animals and of plants,
the species of organic beings, as well as the various
natui-al divisions into which these organic beings
fall, have not always been sls we see them to-day,
but they have been produced by a process of change
wliii'h has progres^sed from age to age through the
indniMice of natural laws; that, therefore, the spe-
oie< which now exist are the descendants of other
species which have existed heretofore, by the ordinary
processes of reproduction; and that all the various
structures of organic heing-s, which make them what
they are, and which compel them to act as they now
act, are the result of gradual or sudden modifications
and changes during the periods of geologic time.
Tliat is the first phase or aspect which meets the
inituralist or biologist.

.Vnolher phase of the question relates to the origin

itself of that life which is supposed to inhabit or
possess org.anic beings. There is an hypothesis of

evolution which derives this life from no-life, which
derives vitality from non-vitality. That is another
branch of the subject, to which I cannot devote much
attention to-day. There is still another department
of the subject, which relates to the origin of mind,
and which derives the mental organization of the

biglier animals, especially of man, from pre-existent

types of mental organization. This gives us a gene-

alogy of mind, a history of the production or creation

of mind, as it is now presented in its more complex
aspects as a function of the human brain. This
aspect of the subject is, of course, interesting; and
upon that I can touch with more confidence than
upon the question of the origin of life.

Coming now to the <iuestion of the origin of

structures, we have by this time accumulated a vast

number of facts which have been collated by labo-

rious and faithful worl<ers, in many countries and
during many years; so that we can speak with a

good deal of confidence on this subject also. As to

the phenomena which meet the student of zoology

and botany at every turn, I would merely repeat, what
every one knows,— and 1 beg pardon of my biological

friends for telling them a few well-known truths, f„r

there may be those present who are not in the biolo-

gical section, — the phenomena which meet the stu-

dent of biology come under two leading classes: the

one is the remarkable fidelity of species in reprodu-

cing their like. ' Like produces like,' is the old theo-

rem, and is true in a great many cases; just as C(rins

are struck from the die, just as castings are turned

out from a common moulil. It is one of the most
wonderful phenomena of nature, that such complex

organisms, consisting of so many parts, should be

repeated from age to age, and from generation to

generation, with such surprising fidelity and pre-

cision. This fact is the first that strikes the student

of these sciences. The general impression of the

ordinary person would be, that these things must con-

tinue unchanged. When I began to study zoology

and botany, I was remarkably surprised to find there

was a science of which I had no concejilion, and
that was this remarkable reproduction of types one
after another in succession. After a man has had
this idea tlioroughly assimiLatcd by his honest and
conscientious studies, he will be .again struck with an-
other class of facts, lie will find, not unfrequenlly,
that thisdoetrinedoes not apply. He will find a.series

of facts which show that many individuals fail to coin-

cide with their fellows precisely, the most remarkable
variations and the most remarkable half-way attitudes

and double-sided aspects occurring; and he will come
to the conclusion, s inner or laic-r, that like dues
not jjroduce like with the same precision and fidelity

with which he had supposed it did. So that we have
these two cla.sses of facts, — the one relating to, and
expressing, the law of heredity; the other, which
expresses the law of metamorphosis. I sh'>nlil not
like to say which chass of facts is the most numer-
ously presented to the student. In the present fauna
we find many groups of species and varieties before
us; but how many species we have, how many genera
we have, and families, we cannot definitely state. The
more precise and exact a person is in his definition

and in his analysis, the more definite his science be-

comes, and the more precise and scientific his work.
It is a case of analysis and forms. What the scales are

to the chemist and the physicist, the rule and meas-
ure are to the biologist. It is a question of dimension,
it is a question of length and breadth and thickness,

a question of curves, a question of crooked shapes or

simple shapes. — rarely simple sh.apes, mostly crooked,
generally bilateral. It requires that one should have
a mechanical eye, and should have also something of

an artistic eye, to appreciate these forms, to measure
them, and to be able to compare and weigh them.
Now, when we come to arrange our shapes and our

measurements, we tiiul, as I said before, a certain

number of identities, and a certain number of varia-

tions. This question of variation is so common and
so remarkable, that it becomes perfectly evident to

the specialist in each department, that like does not
at all limes produce like. It is perfectly clear, and I

will venture the assertion that nearly all the biologists

in this room will bear me witness, that variability is

practically unlimited in its range, unlimited in the'

number of its examples, unlimited in the degree to

which itextends. That is to say. the species vary by
failing to retain certain characteristics, and generic

and other characters are found to be absent or present

in accordance with some law to be discussed farther

on.

I believe that this is the simplest mode of stating

and explainins the law of variation: that some forms
ac<|uire something which their parents do not pos-

sess; and that those which ac<|uire something addi-

tional have to pass through more numerous stages

than those which have not acquired so much bad
themselves passed through.

Of course we ai'j; met with the opposite side of the

case, — this law of heredity. We are told that the

facts there are not accounted for in that way; that

we cannot pass from one class of facts to the other
class of facts: what we find in one class is not



274 SCIENCE. [Vol. TI., No. 30.

applicable to the other. Here is a question of ration-

al processes, of ordinary reason. If the rules of

chemistry are true in America, I imagine they are

true in Australia and Africa, although I have not

been tliere to see. If the law of gravitation is effec-

tive here, I do not need to go to Australia or New
Zealand to ascertain whether it is true there. So,

if we find in a group of animals a law sufficient to

account for their creation, it is not necessary to know
that others of their relatives have gone throitgli a

similar process. I am willing to allow the ordinary

practical law of induction, the practical law of infer-

ence, to carry me over these gaps, over these inter-

ruptions. And I state the case in that way, because

this is just where some people differ from me, and
that is just where I say the simple question of ration-

ality comes in. I cannot believe that nature's laws

are so dissimilar, so irregular, so inexact, that those

which we can see and understand in one place are

not true in another; and that the question of geo-

logical likelihood is similar to the question of geo-

graphical likelihood. If a given process is true in

one of the geological periods, it is true in another;

if it is true in one part of the world, it is true

in another; because I find interruptions in tlie

series here, it does not follow that there need he

interruptions clear through from age to age. The
assumption is on the side of that man who asserts

tliat transitions have not taken place between forms

which are now distinct.

We are told that we find no sort of evidence of

that transition in past geological periods; we are

assured that sucli changes have not taken place ; we
are even assured that no such sign of such transition

from one species to another has ever been observed,

— a most astonishing assertion to make to a biolo-

gist, or hy a biologist; and such persons have even

the temerity to cite special cases, as between tlie wolf

and the dog. Many of our domestic dogs are nothing

but wolves, whicli have been modified by the hand
of man to a very slight extent indeed. Many dogs,

in fact, nearly all dogs, are descendants of ^ild

species of various countries, and are but slightly

modified.

To take the question of tlie definition of species.

Supposing we liave several species well defined, say

four or five. In the process of investigation we ob-

tain a larger number of individuals, many of which
betray clraracters which invalidate the definitions.

It becomes necessary to unite the four or five species

into one. And so, then, because our system requires

that we shall have accurate definitions (the whole,
basis of tlie system is definitions: you know the very

comprehension of tlie subject requires definitions),

we throw them all together, because we cannot define

all the various special forms as we did before, until

we have but one species. And the critic of the view
of evolution tells us, "I told you so! There is but
one species, after all. There is no such thing as a
connection between species: you never will find it."

Now, how many discoveries of this kind will be neces-

sary to convince the world that there are coimeclions

between species ? How long are we to go on finding

connecting links, and putting iLem together, as we
have to do for the sake of the definition, and then

be told that we have, nevertheless, no intermediate

forms between species? The matter is loo plain for

further comment. We throw them together, simply

because our definitions require it. If we knew all

the known individuals which have lived, we should

have no species, we should have no genera. That is

all there is of it. It is simply a question of a univer-

sal accretion of material, and the collection of infor-

mation. I do not believe that the well-defined groups

will be found to run together, as we call it, in any
one geological period, certainly in no one recent

period. We recognize, however, that they diverge to

a wonderful extent: one group has diverged atone
period, and another one has become diversified in a

different period; and so each one has its history,

some beginning farther back than others, some
reaching far back beyond the very beginning of the

time when fossils could be preserved. I call atten-

tion to this view, because it is a very easy matter for

us to use words for the purpose of confusing the

mind; for, next to the power of language to express

clear ideas, is its power of expressing no ideas at

all. As we all know, we can soy many things which
we cannot think. It is a very easy thing to say

twice two is equal to six, but it isampossible to think

it.

I would cite what I mean by variations of species

in one of its phases; I would just mention a genus

of snakes, Ophibolus, which is found in the United

States. If we take the species of this snake-genus

as found in the Norlhern States, we have a good

many species well defined. If we go to the Gtilf

States, and examine our material, we see we have

certain other species well defined, and they are very

nicely defined and distinguished. If, ]iow, we go to

the Pacific coast, to Arizona and New Mexico, we shall

find another set of species well defined indeed. If

we take all these different types of our specimens of

different localities together, our species, as the Ger-

mans say, all tumble together: definitions disappear,

and we have to recoguize, out of the preliminary list

of thirteen or fourteen, only four or five. That is

simply a case of the kind of fact with which every

biologist is perfectly familiar.

When we come to the history of the extinct forms

of life, it is perfectly true, then, that we cannot

observe the process of descent in actual ^operation,

because, forsooth, fossils are necessarily dead. We
cannot jierceive any activities, because fossils have

ceased to act. But if this doctrine be true, we should

get the series, if there be such a thing; and we do,

as a matter of fact, find longer or shorter series of

structures, series of organisms proceeding from one

thing into another form, which are exactly as they

ought to be if this process of development by de-

scent had taken place.

I am careful to say this; because it is literally true,

as we all must admit, that the system must fall into

some kind of order or other. Yon could not collect

bottles, you could not collect old shoes, but you
could make some kind of a serial order of them.
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There are, no doubt, characters by which such and
such shoes could be distinguished from other slioes,

tliese bullies from other bottles; but it is aNo triu-,

that we have, in recent forms of life in zoology and
Ixilany, irrefragable proofs of the melamuriihoses,
and transformations, and cliauges of the species, in

accordance with the doctrine with which we com-
menced.
We now come to the second chapter of our subject.

With the assumption, as I take it already satisfac-

torily proven, of species having changed over into

others, in considering this matter of geological suc-

cession or biological succession, I bring you face to

face with the nature and mode of the change; and
hence we may get a glance, perhaps, at its laws.

1 have on the board a sketch or table which repre-

sents the changes which took place in certain of the

mammalia. I give you a summary of the kind of

tiling which we find in one of the branches of pale-

ontology. I have hi-re two figures, one represent-

ing a restoration, and the other an actual picture, of

two extinct species lliat belong to the early eocene
periods. One represents the ancestor of the horse
line, Ilyracotherium, which has four toes on his an-

terior feet, and three behind; and the other, a type

of animal, Phenacodus, which antedated all the

defined, or that a specific intermediate form of life,

will not be found. I think it is much safer to assert

that such and such inlerniediate forms will be found.

1 have frequently hail the ple.isure of realizing anti-

cipations of Ihis kind. I have asserted that certain

types would be found, and they have been found.

Vou will see that I attend to the matter of time

closely, because there have been a great many things

discovered in the last ten or fifteen years in this de-

partment. In these forms I give the date of the dis-

covery of the fauna in which they are embraced.

Here we have the While-Klver fauna discovered In

1S.5U; then we skip a considerable period of time, and
the next one was in 1869, when the cretaceous scries

was found. Si.x or seven cretaceous faunae have
been found. Then we have the Hridger fauna in

ISTOj tlie Wasalch fauna in 1874. Next we have, in

1S77, the Eqiius beds, and the fauna which they em-
brace, which also was found in 1S78. The Permian
fauna, which is one of the last, is 1879: and the last,

the Puerco, which gives the oldest and ancestral

types of the modern forms of mammalia, was oidy

found In 1881. When I first commenced the study of

this subject, about lytiO, there were jwrhaps 'S>0 spe-

cies known. There are now something near 2.()tK),

and we are auguienting them all the time. I have

Formation.
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.5-0. In tlie Loiip-Fork fauna, some possess toes but
1-1. Prior to tbis period no suuh reduction was
known, though in the Loup-Fork fauna a very few

species were .5-5. Tlirough tills entire series we have
transitions steady and constant, from 5-5, to 4-5, to

4-4, to 4-3, to 3-3, to 2-2, to 1-1. In tlie Puei-co

period there was not a single mammal of any kind

which had a good ankle-joint; which had an ankle-

joint constructed as ankle-joints ought to he, with

tongue and groove. The model ankle-joint is a

tongue-and-groove arrangement. In this period they

were all perfectly flat. As time passes on we get

them more and more grooved, until in the Loup-
Fork fauna and the White-River fauna they are all

grooved. In the sole of the foot, in the Puerco fauna,

they are all flat; but in the Loup-Fork fauna the

sole of the foot is in the air, and the toes only are

applied to the ground, with the exception of the line

of monkeys, in which the feet have not become erect

on the toes, and the elephant, in which the feet are

nearly flat also, and the line of bears, where they are

also flat. As regards the ungulation between the

.small hones of the palm and of the sole, there is not

a single instance in which the bones of the toes are

locked in the lower eocene, as they are in the later

and latest tertiary.

When we come to the limbs, the species of the

Puerco fauna have short legs. They have gradually

lengthened out, and in the late periods they are

nearly all relatively long.

Coming to the vertebrae as a part of the osseous

system, I will mention tlie zygapophyses, or antero-

posteiior direct processes, of which the posteiior looks

down, and the anterior looks up. They move on each

other, and the vertebral column bends from side to

side. In the lower forms of mammals they are al-

ways flat, and in the hoofed mammals of the Puerco

period they are all flat. In the Wasatch period we
get a single group in which the articulation, instead

of being perfectly flat, comes to be rounded; in the

later periods we get them very much rounded; and

finally, in the latest forms, we get tlie double curve

and the locking process in the vertebral column,

which, as in the limb, secures the greatest: strength

with the greatest mobility. In the fir.st stages of the

growth of the spinal coi'd, it is a notochord, or a

cylinder of cartilage or softer material. In later

stages the bony deposit is made in its sheath until it

is perfectly segmented.

Now, all the Permian land-animals, reptiles, and
batrachians retain this notochord with the begin-

nings of osseous vertebrae, in a greater or less de-

gree of complexity. There are some in South Africa,

I believe, in which the ossification has come clear

through the notochord; but they are few. This

characteristic of the Pei'mian appears almost alone,

— perhaps absolutely alone as regards land-ani-

mals. There is something to be said as to the condi-

tion of that column from a mechanical standpoint,

and it is this: that the cord exists, its osseous ele-

ments disposed about it; and in the batrachians re-

lated to the salamanders, and the frogs, these osseous

elements are arranged under the sheath in the skin

of the cord; and they are in the form of regular

concave segments, very mucli like such segments as

you will take from the skin of an orange,— parts of

spheres, and liaving greater or less dimensions ac-

cording to the group or species. Now, the point of

divergence of these segments is on the side of the

column. They are placed on the side of the column
where the segments separate,— the upper segments

rising and the lower segments coming downward.
To the upper segments are attached the arches and
their articulations, and the lower segments are like

the segments of a sphere. If you take a flexible

cylinder, and cover it with a more or less inflexible

skin or sheath, and bend that cylinder sidewise, you
of course will find that the fractures of that part of the

surface will take place along the line of the shortest

curve, which is on the side; and, as a matter of fact,

you have breaks of very much the character of the

segments of the Permian batrachia. It may not be

so symmetrical as in the actual animal, for organic

growth is symmetrical so far as not interfered with;

for, when we have two forces, the one of growth and
the other of change or alteration, and they contend,

you will find in the organic being a quite symmetri-

cal result. That is the luiiversal rule. In the cylin-

der bending in this way, of course the shortest line

of curve is I'ight at the centre of the side of that

cylinder, and the longest curve is of course at the

summit and base, and the shortest curve will be the

point of fracture. And that is exactly what I pre-

sume has haijpened in the case of the construction

of the segments of the sheath of the vertebral column
in the lateral motion of the animal swimming, always

on one side, and which, at least, has been the actual

cause of the disposition of the osseous material in

its form. I have gone beyond the slate of the dis-

cussion in calling attention to one of the forces which
have probably produced this kind of result. That
is the state of the vertebral column of many of the

vertebrata of the Permian period.

I go back to the mammalia, and call attention to

the teeth. The ordinary tooth of the higher type of

the mammalia, whether hoofed or not, with some ex-

ceptions, is complex with crests or cusps. In cutting

the complex grinding surfaces we find they have been

derived by the infolding extensions of four original

cusps or tubercles. They have been flattened, have

been rendeied oblique, have run together, have folded

up, have become spiked, have descended deeply or

have lifted themselves, so that we have teeth of all

sorts and kinds, oftentimes very elegant, and some-

times very effective in mechanism. In many pri-

mary ungulates, the primitive condition of four con-

ical tubercles is found. In passing to older periods

we find the mammalia of the Puerco period, which
never have more than three tubercles, with the ex-

ception of three or four species. In the succeeding

periods, however, they get the fourth tubercle on the

posterior side. Finally, you get a complicated series

of grinding or cutting appar.atus, as the case may be.

Last, but not least, we take the series of the brain.

No doubt the generalization is true, that the primi-

tive forms of mammalia had small brains Wfth gnipoth
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liptnisplieres: later ones liail larjjor brains with oom-
I'lox liomisplieres. In u'l-noral, the eaniivora liave

lelaiiicd a more simple form of lirain, while herbivor-
ous animals have retained a. most complicateil type
of brain. The lowest forms of mammalia display
the additional peculiarity of having the middle brain
exposed; and the liemisphercs or larije lobes of the
br.iin, which are snppcpsed to be the seat of the men-
ial phenomena, are so reduced in size at the back
end that you see the middle brain distinctly, thoush
it is smaller than in reptiles and fishes. It is beyond
the possibility of controversy, that these series have
existed, and tliat they have originated in simplicity,

and have resulted in complication; and tlie further
<lednetion mnsi be drawn, that the process of succes-

sion has always been towards greater effectiveness of

mechanical work. There are cases of degradatiim,
as in llie growing <leliciency in dentition in man.
There is no doubt that a large nnnibtr of people are
now losing their wisdom-teeth in both jaws.

We are now brought to the question of the rela-

tions which mind bears to these principles. The
question as to the nature of mind is not so complex
as it might seem. There is a great deal of it, to be
sure; but on examination it resolves itself into a few
nllimaie forms. An analysis reduces it to a few
principal types or departments, — tlie dcp.irtments of

the intelligence and of emotions (with their modilied

smaller forms, likes and dislikes), and the will, if

such there be. Those three groups, proposed by
Kant, are well known, and adopted by many mel.a-

pliysicians; and they stand the scrutiny of modern
science perfectly well in both men and the lower
animals. But the question of the material of the

mind, the original raw stuff out of which mind was
made, is one wliich is claiming attention now from
biologists, as it always has ih)ne from physiologists

proper and jdiysieians. This is sensibility, mere sim-

ple sensibility, unmodified sensibility or conscious-

ness. Sensibility, in connection with memory, is

sufficient for the aecomplislinient of wonderful re-

sults. It is only necessary to impress the sensibility

with the stimuli which this world affords, whether
from the outside or the inside, to have the record

made, and to have the record kept. Among W'onder-

ful things this is perhaps the most wonderful ; that

any given form of matter should be able to retain a

record of events, a record which is ni.ade during a

state of sensibility for the most part, a greater or less

degree of sensibility, which is retained in a state of

insensibility, and is finally returned to the sensi-

bility by some curious process of adhesion, and the

results of impresses which are found on the material

tissue concerned.

And these simple elements of mind are found iti

,inima]s. Xo zoologist who has perception or hon-

esty, nor any farmer or breeder, nor any person who
has charge of animals in any way, can deny .sensibil-

ity to all the lower animals at times. The great

stumbling-block in the way of the thinker in all this

field is the great evanesceiK'c of this sensibility: the

great ease with which we dissipate it, the readiness

with which we can deprive a fellow-being of his

sense, is a stunibling-blook in more ways tlian one.

While it is a question of the greatest difticulty, never-*

theless, like other departments of nature, doubtless

it will ultimately be explained liy the researches of

physiologists. I only need to call .ittention to the

fact as an important factor in evolution.

Of coui-se, if these structures are suggested, affect-

ing the mechanical apparatus, the question ari.ses,

whether they were made ready to hand, whether the

animal, as soon .as he got it, undertook to use it, and
whether he undertook to use the organism under the

dire stimuli of necessity, or amended through ages

these uodifications in his own structure. We are

told by some of our friends, thai law implies a law-

giver, that evolution implies an evolver: the only

question is. Where is the lawgiver? where is the

evolver? where are they located? I may say, it is

distinctly proven in some directions, that the constant

applications of force or motion in the form of strains,

in the form of impacts and blows, upon any given

part of the animal organism, do not fail to jiroduce

results in change of structure. I believe the changes

in the ungulates to which I have called your atten-

tion are the result of strains and impacts, preci^ely

as I liave shown you the manner of the fracture of

the vertebral column of the primitive vertebrates of

the Permian period. This would require long dis-

ciissiou to render clear: nevertheless, I venture to

make the assertion that this series of structures is

the result of definite and distinct organic forces,

directed to special ends. We have yet to get at the

conflicting forces which have produced the results we
see. Mechanical evolution will give us a good deal

to do fi>r some lime to come. Of course, if motion
lias h.id an effect in modifying structure, it behooves

us to investigate thnse foices which give origin to

motion in animals. First in order come the sen-

sibilities of the animal, which we have tr.aced to sim-

jile consciousness; stimuli, upon notice of which he
immedi.nely begins to move. The primary stimulus

of all kinds of motion is necessarily touch. If a

stone falls upon the tail of some animal which has a

tail, he immediately gets out of that vicinity. If

a jelly-fish with a stinging apparatus runs across an
eel which has no scales, the eel promptly removes.

External applicati<ms of unpleasant bodies will al-

w.ays cause an animal to change his location. Then
he is constantly assaulted by the dire enemy of

beasts, hunger, an instinct whicli is evidently uni-

versal, to judge from the actions of animals. This

seems to have fashioned, in largo part, all forms of

life, from tiie le.tst to the greatest, from the most
unorganized to the most complex. Kach exercised

itself for the purpose of filling its stomach with

protopKasm. Then conie the stimuli, wliich should be

included under the class of touch, changes of teiii-

jieratiye. No animals like to be c<dd or too hot; and
when the tempeiature is disagreeable, the tendency

is to go away from that locality. Among primary

instincts must be included that of reproiliiclion.

After that comes the sensation of resistance, or,

carried to a high degree, of anger: when an animal's

interests are interfered with, its movements re-
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sti'icted, it prompts to tlie most energetic displays.

-So, you see, it is a matter of necessity that mental

phenomena lie at the back of evolution, provided

always that the connecting link of tlie argument—
that motion has ever affected structure— be true.

That is a point which, of course, admits of much
discussion. I have placed myself on the aflnrmative

side of that question; and, if I live long enough, I

expect to see it absolutely demonstrated.

Of coufse the development of mind becomes pos-

sible under such circumstances. It is not like a man
lifting himself up by his boots; which it would be if

he had no such thing as memory. But with that mem-
ory which accumulates, whicli formulates first habits,

and then structures, especially in the soft, delicate

nervous tissue, the development of the mind as well

as the machinery of the mind becomes perfectly pos-

sible. We develop our intellect through the accumu-
lation of exact facts; through the collation of pure

truth, no matter whetlier it be a humble kind of

truth,— as the knowledge of the changes of the sea-

sons, whicli iniluces some animals to lay up the win-

ter's store, — whether it be knowledge of the fact that

the sting of the bee is very unpleasant, or knowledge
of the fact (of which the ox, no doubt, is thoroughly

aware) that the teeth of the wolf are not pleasant

to come in contact with; or whetlier it be the com-
plex knowledge of man. When the cerebral matter

has become larger and more comple.x, it receives and
retains a much greater number of impressions, and the

animal becomes a more highly educated being.

As regards the department of emotions or passions,

it is also much stimulated by the environment. Ani-
mals which live in a state of constant strife, naturally

have their antagonistic passions much developed;

while amiable, sympathetic sentiments are better and
more largely produced by peace-loving animals. Thus
it is that the various departments of the mind have

the beautiful results which we now find in the human
species.

There are some departments of the mind whicli

some of our friends decline to admit having had such

an origin. The moral faculty, for instance, is ex-

cepted by many from this series. But the reasons

why they object to its production in this way are, to

my mind, not valid. The development of the moral

faculty, which is essentially the sense of justice, ap-

pears to them not to fall within the scope of a theory

of descent or of evolution. It consists of two parts.

Pirst is tlie sentiment of benevolence, or of sympathy
with mankind, which gives us tlie desire to treat them
as they should be treated. It is not sufficient for jus-

tice that it is unmixed mercy, or benevolence, which
is sometimes very injurious, and very often mis-

placed. It requires, in the second place, the criticism

of tlie judgment, of the mature intellect, of the ra-

tional faculty, to enable the possessor to dispose of

his sentiments in the proper manner. The combina-
tion of rational discrimination and true judgment,
with benevolence, constitutes the sense of justice,

which has been derived, no doubt, as a summary of

the development of those two departments of the

mind, — the emotions and the intellect.

It is said, that a sense of justice could not be de-

rived from the sense of no justice; that it could not

have been derived from tiie state of things which we
iind in the animals, because no animal is known to

exhibit real justice: and that objection is valid as far

as it goes. I susp 'Ct that no animal has been ob-

served to show a true sense of justice. That they

show sympathy and kindness, there is no question;

but when it comes to real justice, tliey do not display

it. Butdo all men display justice? Do all men u«(ier-

sland justice? I am very sure not. There are a good

many men in civilized communities, and there are

many tribes, who do not know what justice is. It does

not exist as a part of every mental constitution. I

never lived among the Bushmen, and do not know
exactly what their mental constitution is; but in a

general way the justice of savages is restricted to

the very smallest possible circle,— that of their tribe

or of their own family. There is a class of people who
do not understand justice. I do not refer to people

who know what right is, and do not do it; hut to

tlie primitive state of moral character, in which, as in

cliildren, a sense of justice is unknown. I call atten-

tion to the fact, because some of our friends have

been very niucli afraid that the demonstration of the

law of evolution, physical and metaphysical, would

result in danger to society. I suspect not. The mode
in which I understand tills questiim appears to me to

be beneficial to society, rather than injurious; .and I

therefore take the liberty of appending this part of

the subject to Its more material aspect.

To refer to another topic, and that is to the origin

of life, the physical basis of life. The word 'life' is

so complex that it is necessary to define it, and so to

define it away that really the word 'life' does not

retain its usual defiiiition. Many phenomena of life

are cliemical, physical, mechanical. We have to

remove all these from consideration, because they

come within the ordinary laws of mech.anical forces;

but we have a few things left which are of a differ-

ent character. One is the law of growth, which is

displayed in the processes of embryonic succession;

secondly, the wonderful phenomena of sensibility.

Those two things we have not yet reduced to any
identity with the ordinary laws of force. In the

phenomena of embryology the phenomena of evolu-

tion are repeated, only concentrated in the early

stages througli which animals have to pass. So

whatever explains the general phenomena of evolu-

tion explains the phenomena of embryology.

What is the nature of pliysical sensibility? In

this planet, it is found residing only in one form of

matter, wliicli has a slightly varied chemical consti-

tution, namely, protoplasm ; so-called from a physi-

cal standpoint. Now, this world, as you all know,

has passed through many changes of temperature.

Its early periods, it is probable, were so very hot that

protoplasm had a very poor chance. The earth has

passed through a great many changes of temperature,

many of which would not permit the existence of

protoplasm. Again, can we assume for a moment
that this little speck in the great universe is the only

seat of life ? I suppose scarcely any scientific man
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will venture to do so. If, therefore, life exists in

other parts of this groat universe, does it necessarily

occupy bodies of protoplasm in those ditTerent, remote
spheres ? It would he a great assumption. It is al-

together improbahle. The certainty is, that in those

planets which are in pro-ximity to the sun's heat
there could be no protoplasm. Protoplasm in the

remote planets would be a hard mineral, and ue.ar

the sun it would be dl>sipated into its component
gases. So that, if life be found in other parts of this

universe, it must reside in some different kind of

material. It is extremely probable that the physical

conditions that reside in protoplasm might be found
in other kinds of matter. It is in its chemical inert-

ness, and in its physical constitution, that its adap-

tation to life resides; and the physical constitution

necessary for the sustentation of life may be well

supposed to exist in matter in other parts of the uni-

verse. I oidy say the door is open, and not closed:

any one who asserts that life cannot exi^t in any
other material basis than protoplasm is assuming
more than the world of science will permit him to

assume. And that it is confined to this single planet,

and not in the great systems of the universe, — that

assumption will not for a moment be allowed. There-
fore the subject is one which allows us a free field

for future investigation: it is by no means closed in

the most important laws which it presents to the

rational thinker. I hope, therefore, that, if the evi-

dence in favor of this hypothesis of the creation of

living forms be regarded as true, that no one will

find in it any ground for any very serious modifi-

cation of existing ideas on the great questions of right

and wrong which have long since been known by

men as a result of ordinary experience, and without

any scientific demonstration whatsoever.

A classification of the natural sciences.^

BV T. STEKItV HUNT, I.L.D., F.K.S., OF MOXT.'tE.VL.

To frame a ration.al classification of the natural

sciences, and to define their mutual relations, have

often been attempted. The present writer, in an
essay read before tfta National academy of sciences

in April, 1881, and since published in the Philosophi-

cal magazine, with the title of 'Thedom.iin of phy-

siology,' suggested the basis of such a scheme, and
now. at the re(|uest of some of his readers, ventures,

for the first time, to embody in a concise and tabu-

lated form the views then and there enunciated, in

the hope that other students may find it not imworthy
of their notice.

The study of material nature constitutes what the

older scholars correctly and comprehensively termed

physics (the words 'physical' and 'natural' being

synonymous), and presents itself in a twofidd aspect,

— first, as descriptive; and, second, as philosophical,

— a distinction embodied in the terms 'natural his-

tory' and 'natural philosophy,' or, more concisely,

in the w<jrds ' physiography ' and ' physiology.' The
Latter word has been employed, in this general sense,

to designate the philosophical study of nature from

I Abntract of paper read In general acssion, Aug. 17, 1883.

the time of Aristotle, and will so be used in the pres-

ent classification.

The world of nature is divided into the inorganic

or mineralogical, and the organic or biological, king-

doms; the division of the latter into vegetalde and
aidmal being a subonlinate one. The natural history,

or physiography, of the inorganic kingdom, takes cog-

nizance of the sensible characters of chemical species,

and gives us descriptive amt systematic mineralogy,

which have hitherto been restricted to native species,

but, in their wider sense, include all artificial species

as well. The study of native mineral species, their

aggregations, and their arrangement as constituents

of our planet, is the object of geognosy and physical

geography. The physiography of other worlds gives

rise to descriptive astronomy.

The natural philosophy of the inorganic kingdom,

or mineral physiology, is concerned, in the first place,

with wh.at is generally called dynamics or phy>ics;

including the phenomena of ordinary motion, sound,

temperature, radiant energy, electricity, and magnet-

ism. Dynamics, in the abstract, regards matter in

general, without relation to species; chemism gener-

ates therefrom mhieralogical or so-called chemical

species, which, theoretically, may be supposed to be

formed from a single elemental substance, or tiinteria

prima, by the chemical process. Dynamics and chem-
istry build up our inorganic world, giving rise to

geogeny, and, as applied to other worlds, to theoreti-

cal astronomy.

Proceeding next to the organic kingdom, its physi-

ographical study leads us first to organography, and
then to descriptive and systematic botany and zoology,

two great subilivisions of natural history. Coming,

then, to consider the physiological aspect of organic

nature, we find, besides the dynamical and chemical

activities manifested in the mineral, other ami higher

ones which characterize the organic kingdom. On
this higher plane of existence, are fnuiid portions of

matter which have become individualized, exhibit

irritability, the power of growth by assimilation, and

of rcproductiim, and which establish relations with

the external world by the development of on;ans, all

of which char.icters are foreign to the mineral king-

dom. These new activities are often designated as

vital; but since this word is generally made to in-

clude at the same time other manifestations which

are simply dynamical or chemical, I have elsewhere

I)roposed for the activities characteristic of the organ-

ism the term biotics (/3ioT«6f, pertaining to life). The
idiysiology of matter in the abstract is dynamical,

that of mineral species is both dynamical and chemi-

cal, while that of organized forms is at once dynami-

cal, chemical, and biotical. All of these, I may
remark, I regard as successive manifestations of an
energy inherent in matter.

The study of the bintical activities of matter leads

to organogeny and morphology, while the relations

of organi.-ms to one another and to the inorganic

kingdom give ns physiological botany and zoology.

We thus arrive at a comprehensive and simple

scheme of the natural sciences, which I have endeav-

ored to set forth in the subjoined table.
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special posilion, or referred to such special axes, as

reduce the general problem to a specially simple one.

The speaker then drew the proji-ctions of three

conjugate diatueters of a general ellipsoiil upon the

hoard, stating that this was the best method of de-

fining that body. He then proceeded to fiml the pro-

jections of the enveloping cylinders, and the shadow
of the body; which he showed coulil as easily be done
for the general ellipsoid, in a perfectly general po^i-

tion, as for special cases. In fact, it appeared that

problems on this body gained nothing in simplicity

by special meihods and devices which detract from
the generality of the treatment.

List of other papers.

The following additional papers were read in this

section, some of tliem by title only : Tidal observa-

tions on soundings distant from shore, by ./. M.
liiUcheliler. Investigation of light variations of

Sawyer's variable, by .S. C. ClmuJler. Standard time-

pointer and a lime longitude dial; Sy>tem of alge-

braic geometry, by .Samuel Kmemon. The calculus of

direction and position, by E. M'. Ihjde. Observations
on the transit of Venus made at Columbia college;

Description of the new observatory at Columbia
college, by J. K. Rees. The light variations of T.
.Monocerotis, by E. F. Saici/er. Method of observing
eclipses of .lupiler's satellites, by I). P. TodU.
Conic sections in ilescriptive geometry, by J. Ji.

W'ebh. Descriptive geometry applied to the general

cllipioid, by C. M. Wiiudionrd. Some observations
on Uranus, by C. A. Youwj.

PROCEEDIXG.S OF SECTION B. — PIIY.SICS.

P.VPERS READ BEFORE SECTION B.

[C0ntinued.'\

The tornado at Racine, May 18, 1833.

BY P. R. HOY OF lt.\CIXE, WIS.

A CURIOUS mistake preceded the re.iding of this

paper. There was some confusion between the ab-

stracts of this and another paper on a tornado, which
wi're snl)mitted to the sectional committee; and the

other paper was entered on the daily programme, but

was withdrawn.

Mr. Hoy's paper began by stating that the early

part of the d.iy was pleasant, but about 6.4.5 in the

evening two clouds of ominous appearance joined,

from opposite quarteis of the heavens, and at once

the cyclone began. Its general direction was to the

north of east. There was no rain at Racine with the

storm, but there was noticed a very strong odor of

ozone while the cyclone was at its height. At the

start it was barely two rods wide, but when it reached

Racine it had expanded to twenty rods. Its motion

was rotary and oscillatory, ami all debris was thrown

to the centre of the track. When the cyclone crossed

the lake it formed huge waterspouts, one central, and

seven to eight accessory, whirling about the main
trunk.

Prof. H. A. Rowland proceeded to discuss the paper

as follows: Most observers of tornadoes just perceive

that there is a whirling motion of the air, and it

knocks down objects, and that is the principal thing

they see. But that is very ordinary observation. Of
course, a column of air in such swift rotation will

tear houses down, spurt water up, and do every thing

of that sort. The particular point which I observed

in this paper w:is the description of the formation of

the tornado. The phenomenon which is to be ex-

plained is the formation of the tornado, and very

few have observed this. This description was very

short; merely, that, over in the west or south-west, the

rloiids formed. Of course, to an observer from the

west, one would appear north, and the other south.

The point I wish to bring out is, that there was
lightning passing between the two clouds. In Mr.
Finley's description of six hundred tornadoes, I do
not see any similar account. Many observers have
seen lightning play around these clouds, but not pass-

ing between the two clouds. Mr. Finley applied to me
to know whether there was any thing in the electrical

theory of a tornado. Of course, any theory of I he
destruction being caused by electricity, houses being

attracted, etc., — all that is mere nonsense. AVe know
that the attraction of electricity is only a mere frac-

tion of an ounce to the square inch. Before the

force becomes suffinent to raise a great weight, a
spark passes, and adischargeof electricity takes place.

But in this case (these two clouds p.assing from north

to south, and boiling up, having Hashes of lightning

playing round them), I thought there might be some-
thing in the electrical theory, as far as formation
W.1S concerned; and I calculated for the signal-service

and Mr. Finley what amount of energy there was in

two clouds approaching each other in this way. The
rotation of the earth will cause them to come together,

not in a straight line, but a little aside from each
other, forming a spiral motion. The direction of the

rotation of the tornado is a necessary consequence of

the earth's rotation: so that it might be possible to

have these electrified clouds api>ro,ich each other by
mutual attraction, and form a tornado at the ])oint

where they meet. I calculated the energy, and found
there was sufficient for a rather small tornado in the

case I took. I would not be willing to 8.ay that is

the theory of all toruiidoes. I say that it is only
possible. There is a great deal more energy in a mass
of air heated up to a considerable temperature, and
rising, by force of gravitation, — a great many times
more. If it were not for the electrical phenomena
ob.served in the case, I should say there was very little

probability of the electrical theory. I believe Mr.
Finley will direct the signal-service observers to

watch the direction of the wind, if it flows in from
all directions at the point where the tornado i> fcumed,
we should determine it to be due to the rise of hot air

at that point. When the ground is very hot and the
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air very sultry, we have two causes; and it is only by
observation that we can find out its true manner. I

do not lay very much stress upon the electrical tbeory.

But it is an interesting point, to me, to notice that

flashes of lightning have been observed between these

two clouds, showing that they were differently elec-

trified, and that there was some plausibility for the

theory which I sent to the signal-service.

Pruf. F. E. Nipher continued tills discussion the

nest day, as follows: One matter connected with the

effects of this tornado contained a point, it seems to

me, of sufficient interest to call the attention of ob-

servers to the matter, in case any one should have
an opportunity to observe the effect of a tornado

upon water. Mr. Ferrel, I think, in his description

of a tornado, states that we have a rising of the water,

forming a sort of cone in the centre of the tornado;

the effect being, of course, ascribed to the diminution

of pressure which is known to be there. In the

cyclone proper, where we have a large area, we have
a storm-wave as the principal element in the case,

and there is an upheaval of the water in the area of

low pressure. In the tornado it seems to me very

questionable whether that occurs. I base that upon
this observation: A smaller wind-whirl which was
observed by myself in northern Missouri, which was
ratlier violent though not destructive, — a column of

dust several hundred feet high being raised, — passed

out upon a pond of water five or six feet deep, and a

depression was formed in the water, extending to the

bottom of the pond,— an immense cup. The water

was revolving rapidly; and it was thrown into rota-

tion with a centrifugal effect, — the same effect as

when a vessel is whirled. It seems to me that this

is an element which has not been considered as it

should be. If the whirl is small, and you have not

only a diminution of pressure in the centre, but of the

whole body of the water, the friction producing a

rotation of the water, if the result is sulficienlly

small you might get a depression instead of an ele-

vation. I call attention to this, so that those who
may be fortunate enough to see a tornado on the

water may not take it for granted that it is all

known.
As to the remarks of Professor Rowland in regard

to the possible electrical origin of a tornado, I know
that he was very careful to say that he did not think

any of the destructive effects could be ascribed to the

action of electricity. I gathered the idea that he
thought a tornado might originate in that way, — that

two electrified clouds will attract each other, and come
together; and he calculates the energy of the attrac-

tion which bodies can have for each other in air. It

seems to me that tlie simple observation that was
made by Mr. Hoy, together with another fact which
we know,— that when the discharge passes between
electrified bodies they are almost wholly discharged, —
would show that when that happens the cause for

that motion has disappeared. When these two clouds

approach, a spark passes, and the whole thing is

gone. So long as there is no spark passing, we know
very well that the attraction is very much less than
the maximum attraction of -ySis of an ounce on the

square inch. I think, perhaps, that is a matter Pro-
fessor Rowland did not consider. It does not seem
to me at all likely that any such origin can be as-

cribed to the tornado. When it is developed, you
may have a rarefied column which may be very highly

rai'efied, connecting the earth with the upper regions,

wliich is precisely the reason that the lightning which
was observed in the case of the Racine tornado was
not accompanied by thunder.

Prof. ,J. T. Lovewell said it occurred to him, from
his observation, that a good deal of care is necessary

in order that the observer may know exactly what
he sees. It was my fortune, said he, to witness a
small whirl at a distance of three or four miles. I

saw the funnel-shaped cloud descend toward the

earth, and it looked to me as though there were a
column of water. Many people who saw it spoke of

it as a waterspout. It might liave been water, for

aught that we could have said fi om our point of sight.

I immediately drove to the spot, and it appeared that

not a drop of rain had fallen in that track. The
whirl had been sufficient to overttirn a few stacks of

grain and hay, and a man was thrown about with his

team in the road. I think, if it had struck a body of

water, I should be slow to believe that it lifted any
solid column of water into the air one hundred feet.

It would have made a grand scattering of the water,

and a great deal of it would have been thrown up
into the air. I believe that a good deal of that which
is commonly ascribed to columns of water rising up,

and pouring down the sides in cataracts, is optical

illusion. I should be slow to take the testimony of a
person seeing them, unless he had his mind disabused

of the common notions about these waterspouts. So
far as their electrical origin is concerned, I quite

agree with Professor Nipher that it is not by any
means proven that electricity has any thing to do
with them, except that it is a necessary adjunct, of

course, to all such disturbances.

A method for the calibration of a
galvanometer.

BY B. F. THOMAS OF COLUMBIA, MO.

A BATTEKT of any sort is joined in circuit with
a sensitive galvanoscope H, a galvanometer G, and
any variable resistance iJ. When the circuit is closed

at K, the current is so adjusted by varying R, as to

give the highest desirable deflection of the galvanom-
eter needle. The needle of U will be forced against

the stops. By means of magnets m and m, the needle

of II is brought back to zero. If these magnets and
the galvanoscope be undisturbed, the original current

strength will be indicated when the needle stands at

zero, whatever changes may have been made In the

circuit. If now the shunt S be connected at 1, 2,

and the resistance of the shunt is made equal to that

of the galvanometer (positively determined), and the

needle of H brought back to zero (by increasing iJ,

as insertion of the shunts lowers the total resistance

of the circuit, and therefoi'e increases the current

strength, deflecting H), a new deflection of tlie gal-

vanometer needle will be produced, the deflection
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being tliat due to a current of one-half the strength

of the original current. By giving to S values equal

to CO, 3, 2, I, i, \, \, etc., times the resistance of a,

and bringing the needle of H to zero each time,

deflection of G will result, due to curreiils whose
strengths are as 1, }, J, i, ,, {, \, etc. The curve is

then plotted with deflections and current strengths a.s
'

co-ordinates. Any desired number of points in the

curve may be obtained by giving S the proper values.

Tlie calibration may be checked by making a new
adjustment for the united current, so that the deflec-

tion of G shall be about two-thirds the first deflection,

and proceeding as above. Plotting the new values

obtained, the curves will coincide if the work is

correct. If it be founil desirable, the battery may be

exchanged f<^r another during the determination.

The utilization of the sun's rays for v^rarming
and ventilating apartments.

BY E. S. MORSE OF SALEM, M.VSS.

Mr. Mouse drew attention to this device a year

ago, before the N'atiimal academy of sciences. At
that time he was able to offer only crude computa-

tions as to the operations of the heater, derived from

its use at the museum of Salem, Mass.

The device consists mainly of a slaty surface

painted black, standing vertically upon a wall, out-

siile the building, with flues to con<luct warmed air

to the inside. The slates are inserted in a groove,

much as one might place glass in a frame. One
made within the last year was three feet wide and

eight long. It was placed where it received the sun's

rays as directly as practicable. Its service was to

warm a room used for a library. During an entire

winter the room was thus made comfortable, except

on a few of the coldest days. The current of air

passing through it, when the sun's rays impinged

directly upon it, was raised about 30°; it discharged

3,206 feet of warmed air in an hour. This was in

the morning. At 11.45 the air of the apartment was

raised 2.1°, with ;!,326 cubic feet of air discharged; at

• 12.4.J, 2i)° and 4,119 feet; at 1.5-i, 24° and 3,002 feet;

at 2.4.5, 20° and 1,2911 feet. The room measured
20 X 14, anil was ten feet high.

The apparatus works' to most advantage in a room
that is ventilated by an open chimney, lint some
very good results have been obtained ui closed rooms.

One was cited, where the air in a public building

was raised by such means to nearly 40° above tlie

outside temperature. In general, a difference of

30° to 35° can thus be secured during four or five

working hours of the day.

Professor Mendenhall stated that he had seen the

working of the apparatus, and it proved very satis-

factory. Professor Kogers gave similar testimony.

New form of selenium cell, with some remark-
able electrical discoveries made by its use.

BY V. E. FlilTTS OF NEW YOUK.

PltoFESsoR MExr>EN'ii.\.i,L Stated that in the ab-

sence of the author he was able to give only a brief

summary of the paper. In the ordinary method of

making selenium cells, they are constructed of a great

many portions put side by side; the resistances are

necessarily very high in these cells, and the light

is allowed to strike in the direction of a right angle
to the direction of the pass.-ige of the current. Mr.
Fritts seems to have devised a different mode of

oper,ating these cells by using a very large surface,

and in that way has succeeded in diminishing the
resistance very greatly, which is very desirable. He
has resistance as low as nine or ten ohms in thed.irk.

The radical point of difference is. that in this ca>e the

light is allowed to strike upon the cell in the same
direction as the current. He states that he h.is dis-

covereil many remarkable properties by means of his

investigations with the instrument. When a cell of

this kind breaks down, it can easily be remedied and
repaired : in fact, there is no danger or difficulty of

their breaking down permanetitly.

A method of determining the centre of gravity
of a mass.

BY B. F. THOMAS OF COLUMBIA, Mo.

A B.\R, L L. is balanced on a knife-edge, F, so as to

form a very sensitive balance. The body, H. of mass,

^f. is placed with a marked point in contact with a
fine point, d ; and another body of mass, iV, is placed

W^

at ,1, so jjs to nearly balance B. A small body of

in.ass, p, is placed at .S, to complete ecjuilibrium. B
is then rotated 1S0° horizontally, bringing its UKirked
spot in contact with a second fixed point, E. Equi-
librium is restored by placing ;> at H. The equations
of moments in the two positions are, respectively,

—

\V X AF+ p X SF = M [Fd + dc) ;

(c being centre of gravity); and •

II' X AF + p X liF = M ( Fe — dc); (ec - dc).

Subtracting the first equation from the second,

—

p X JiS = M{de — 2cd);

de p X US
'=<^= o - -:77/-;

cd is therefore the distance from the marked spot
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to a vertical plane containing the centre of gravity.

Taking a second marked spot in the plane thus

found, the operation is repeated, with the plane

horizontal. This gives a second plane through the

centre of gravity. A third operation, with the inter-

section of the two planes in the line de, locates the

centre of gravity.

The kinetic theory of the specific heat of
solids.

BV II. T. EDDY OF CINCINNATI, OHIO.

Tnis pnper was based npon the well-known views

of lis autlior respecting the use to be made of the

different degrees of freedom of motion among the

atoms of solid bodies, in deducing a theory that will

explain their diverse powers of conducting heat, and
of transmitting or causing the transmission of radi-

ant energy. The theoiy is based upon the concep-

tion that all bodies are constituted of equal ultimate

atoms, whose combination, in different degrees of

freedom, in different molecules, gives rise to the char-

acteristic diffei'ences of elementary substances. This

paper shows that the same hypothesis would cause

solids, whicit are kept in equilibrium by radiation, to

be also in thermid equilibrium when brought into

contact; the eqviilibrium depending upon collisions

of the molecules.

A kinetic theory of melting and boiling.

BY H. T. EDDY OF CINCINNATI, OHIO.

In a solid in which the molecules are evidently

held at nearly fi.xed mean distances by cohesive and
elastic forces, there are two kinds of partially con-

strained freedom of motion possible for each mole-

cule as a whole: first, a motion of its centre in a

small orbit of more or less irregular shape abotit a

mean position; and, second, a more or less irregular

pendular motion of oscillation about a mean direc-

tional position. Both of these motions can be treated

as vibratory motions; and the laws of force under
which the motions occur, though somewhat unlike,

have a general resemblance.

Twro forms of apparatus for Boyle's law.

BY B. F. THOMAS OP COLUMBIA, MO.

These pieces are intended to enable one to adjust

with accuracy and ease the mass of air to be experi-

mented upon.

V is an iron cistern into which the open or pressure

tube 0, the closed tube O, and the reversible air-

syringe S are screwed air-tight, and the cistern nearly

filled with mercury. The syringe being connected

for exhausting, and operated, air is withdrawn from
C, until the mercury sinks to the bottom of the open
tube, when air escapes from it, and rises through the

mercury. No more air can be withdrawn from C.

The mass of air remaining in Cwill evidently depend
on the difference iii depth of immersion of C and 0.

Let d = this difference, and let it be required to find

such a value of d as will permit just enough air to

remain in C to fill it from the zero of the scale,

when at atmospheric pressure ff. Let L = length of

C from lop to zero, and let I' = the length from zero

to the opeji end of C. If now the mass of air whicU

r
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licved to be. This form is convenient because it

answers for demonstrating the law at pressures above
ami below one atmosphere. Of course, for the latter,

the air in X» must be removed through S as at first.

Natural suoTv-balls or sno'w-roUers.

BY S.\MrEI, nAKT OF n.\RTFOI!I>, COXX.

The author carefully described the production and
appearance of snow-balls or snow-rollers, the result

of natural causes, of which a fine example was pre-

sented in Connecticut and southern Jlassachusells

last February. Snow had fallen, and had been cov-

ered with a frozen surface by a liuht subsequent rain.

Upon this surface fresh snow fell, and this under the

influence of wind was collected in masses of differing

shapes. Some were spherical, from one to nine inches
in diameter; most were rollers shaped like muffs,
cylindrical, with a conical depression at each end
reaching nearly to the middle. The largest observed
by the author was IS inches long, and 12 inches in

diameter; but some wore reported much larger. The
path of formation showed that the roller had started

with a small pellet, and, gaining both in length and
diameter, had rolled up a long isosceles triangle of

snow from its vertex. These paths were observed
of a length of 2.5 to 30 feet, and others were reported

as of (iO feet. The paths of the round balls were of

nearly the same width throughout. None of these

masses could be lifted without breakage. Such rollers

were seen over an area of 40 miles in length: the

author believed that they must have been millions in

number.

Remarks on the tracings of self-registering in-
struments, and the value of the signal-service
indications for lo-wa, in June and July, 1883.

BY GUST.WUS mXIUCUS OF IOWA CITY, IO.

This paper was mainly a severe criticism on the

work of the signal-service bureau. The author
claimed that the predictions of the weather for Iowa
in June had been quite untrustworthy, only 50 per

cent proving correct. His views as to the value of

this service were vigorously combated in a discussion

which followed the reading of his paper.

A new^ heliostat.

BY B. F. TnOM.VS OF C0I.UMI5IA, MO.

The instrument is intended to throw the reflected

ray horizontally in the meridian.

A polar axis A C, driven by clockwork, is provided

with a declination-arm E F, with arc, pivoted at C,

and pivoted to the longer axis of the mirror at E and
Ji'. A 'horizontal axis" ZJ G //, with the shaft por-

tion B supported (by proper bearings in the standard

not represented) in the same verticil plane with the

polar axis, is pivoted to the mirror in its shorter axis

at G and H, the points E C F G II being always in

one plane, and (! aud // so adjusted that a line

through them will pass through C perpendicular to

E C F. Moreover, the axis of the shaft portion li,

extended, is perpendicular to and bisects G C II at

C. In order that the reflected ray be thrown hori-

zontally in the meridian by our mirror, two condi-

tions must be met: viz., 1°. The longer axis of the

mirror must make and maintain the proper angle be-

tween itself and a line from C to the sun; or, what is

the same thing, the angle ACE must equal latitude

plus one-half the sun's altitude at noon. 2°. The
shorter axis must move in a vertical pl.ane, perpen-

dicular to the meridian ; or, in other words, the prime
vertical. These conditions are rigidly met by the

above combination.

The static telephone.

BY PBOF. A. E. DOLBEAU OF COLI.KGE IlILI,, M.V8S.

In the static telephone, a ring of hard rubber is

used, within which are two jjarallel metal-plates sepa-

rated by a body of air (a non-conductor), one plate

connected with the line carrying the current. The
electrifying of one plate then causes attraction or

repulsion of the free plate, and thus a sound in the

receiver. This does away with magnetism. This

system therefore requires a very large electro-motive

power, and uses an induction coil of 2.000 ohms. A
ground or return circuit is not present here. The
equivalent is the body itself. There is no passage of

electricity from plate to plate: the action is purely

inductive through space. The insulation is accom-
plished by the intervening air-space, and by a coating

of varnish,— an excellent di-electric. There is a de-

vice to discharge the induction plate in connection

with this instrument, which keeps it constantly up to

its full possibilities. When this instrument is fully

charged, and the electrical conditions are perfect, the

receiver may be entirely disconnected from the trans-

milter, and sounds and conversation can still be heard,

even across a room.

lie also called attention to the fact, that instru-

ments that have been in use work much better tlian

new ones, as each plate acts as a condenser.

In the discussion which followed. Dr. Dolbear was
asked if the state of the atmosphere, in any way,

affects the operation of the instrument. I have used

those instruments, said he, on an actual line between

lioslon aud New York, in a night when it rained over

the whole length of the line, and the whole line was
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as badly insulated as it well could be. I have also

used it on tlie same line under the most favorable

conditions for insulation, and could not really per-

ceive nuidi difference. It seemed to be as loud at

one time as at another.

Pres. II. A. KowL.'VND. — Of course this is on an
entirely different principle from our telephone. What
interested me considerably was the fact, that one

conld hear better when the plates were charged.

Tlie explanatiiin theorelically is very simple, and it

is the saints as that the Tliompson electrometer is

wore sensitive when the jar is charged than when it

is not charged; tlie reason being, that the attraction

is proportionate to the square of the difference of

the potentials, rather than the simple difference of the

potentials. Tlierefure a small diifereuce in the quan-

tity, when it is large, prodvices a greater effect than

•when it is small. So ihe explanation is exactly the

same as that the Thompson electrometer is more
sensitive when you have the jar charged than wh^n
you do not. So. the higher the charge one would get,

the more sensitive the instrument would be. I was
especially interested in it, because it was on such an

entirely different principle from the Bell instrument.

I don't wish to say any thing about patent laws or

decisions on this subji'ct, for they have nothing to do

with this; but, scientifically, this is an entiiely differ-

ent instrument from the Bell instrument, and I am
especially interested on that account.

Prof. T. C. Mendknhai.l. — I profess not to have

quite uiulerstood the statement made by Professor

Dolbear. I should like to hear your own (the presi-

dent's) opiniim with regard to that charge which

remains in spite of the fact that the two poles of the

condenser are connected by conductors. I may have

misunilerstood the statement; but if that is correct, I

should like to know whether that can be explained

or not.

President Rowland. —Well, I suppose we all know
how retentive an electroscope is of a charge. I sup-

pose tlie idea is very similar in this case. I do not

suppose the plates have a difference of potential. If

you should leave them for a moment, I should suppose

they woidd soon have a little return charge. If the

two plates of the condenser were together, tbey would
have the same potential. I understood it as merely

a return charge. I do not know how Professor Dol-

bear understands it.

Professor Doi.BEAR. — The instrument itself is a

most delicate electrometer when tested in this way;

and when it is charged and really in good working

order, the gentlest tap uptm the instrument serves to

show that it is in good working order, for one can

apply the instrument to his e.arand hear himself talk.

This is the case, even when the two plates of the con-

denser are connected with each other through the

induction coil; and .=0, although they may have been

there for hours, or even for days, — the difference be-

tween an instrument that has not been used and one
that has been charged is very appreciable.

President Rowland. — I suppose in that case it

would be simply from the charge of the varnished

surface ?

Professor Dolbear.— Yes: I think they retain

their charge for a much longer time if (lie surface is

varnished. I do think there is a difference between
the behavior of this and the charged cable. If a
cable be charged for half an hour by battery, it will

require half an hour to run out again, but it will be

at that time quite discharged. But that is not the

case with this instrument.

President Rowland. ^ I should suppose it was the

charge in the varnished surface.

Prof. W. A. Anthony. — Professor Dolbear did

not say any thing about one advantage that this tele-

phone has over the other, that struck me when I read

the descriptions of it earlier,— that, in conseqtience

of using this electricity at such a high potential, the

ordinary telegraph-lines or other instruments would
have very little effect upon it: therefore the tele-

phone is very free from induction.

Professor Dolbear. — My experience has been in

accordance with that theory. Electro-motive force

from induction from telegraph-lines is ordinarily

tolerably small, although there may be at times con-
siderable strength of current. But, the electro-motive

force being so strong in my circuit, it follows that the

action of such induced currents is very slight, and
does not interfere with work.

Prof. C. A. Young. —I would like to inquire

whether you have tried any experiments in putting

the end of the wire to the ear to illustrate the sensi-

tiveness of the ear ?

Professor Dolbear. — Yes: I have heard simply
by putting the end of an insulated wire to my ear,

and listening. I consider the instrument as simply
the enlarged terminal of a wire, and that you are

actually listening at the end of a wire.

Mr. E. Gkay. — I have made a good many experi-

ments in another line, which I may state briefly,

which may throw some light upon this, and yet I think
it is very well understood. You remember, some
of you, reading of such experiments made in 1S74,

relating to the reproducing of music on a plate by
simply rapping with the finger or with some animal
tissue. Now, I made this experiment, which seems
to prove to my mind that the operation is as Profes-

sor Dolbear has explained it. I set my revolving

disc, which was a simple disc of zinc, revolving at a
steady rate, giving it a pressure with the fingers.

Then I had fifty cells of battery set up, as much
as I could bear, passing through them, and had
some one close the circuit with a Morse key. At the
Siime time the key was closed, my finger would be
jerked forward in the direction of the rotation of the

disc; and it would remain in that forward condition,

showing an increase of friction, until the key would
be opened, and then it would drop back; showing
that from some cause there was an increase of friction,

either due to molecular disturbance, or, what is prob-
ably the case, to attraction between the finger and
the plate. It is necessary, to produce this experi-

ment, that the cuticle be perfectly dry. You must
rub it a long time, and have it perfectly polished ; and
then the cuticle becomes a dielectric, and the body is

charged with one kind of electricity, and the wire or
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the plate with another. Later I got some fairly good
results in articuUtion by using a small diaphriigm

with all the conditions as nearly right as possible;

and, having a current of sufficient electro-motive

force, I could actually understand words produced on
the end of my finger.

President Howland. — Wliat is the difference be-

tween that and Edison's motorplione ?

Mr. Gk.vv. — In Edison's motorphone, when the

current was thrown on, there was a decrease of fric-

tion; there was chemical action taking place on the

surface. In this case there is none, and there is an
increase of friction when the current is on: perhaps
' current ' is a bad word to use.

President Kowla.nd. — The principle is the same.

Mr. Gray.— One is a chemical action, which causes

the friction to be less at the moment of charge. In

this case, however, this is purely static contact, and
increases the friction in the same manner that the

plates are thrown together when they are charged

in this telephone. Ami the motion, of course, or

sound, is produced by a letting-go of the linger from
the plate, and not by actual vibration, in the same

sense that it takes place between the two plates in

this receiver of Professor Dolbear.

President Rowland. —You attribute it to attrac-

tion?

Mr. Gray. — Yes: my experiments seem to prove
that; I presume, because there was adhesion, there

was an increase of friction during the time of the

charge and the letling-go, when the circuit was open.
There was really no circuit except when the charge
was taken off.

Sec. F. E. NiPHER. — In regard to the case of

which Professor Dolbear spoke, when it might be
supposed that electricity does actually pa's from the

line into the ground, it seems to me that that fact, so
far as it did exist, would be prejudicial to the action of

the instruments; that what we want to bring about
is not a current, but as great a difference of potential

as possible, between the plates.

Iiist of other papers.

The following additional paper was read in this

section:— An extension of tlie theorem of the virial

to rotary oscillation, by U. T. Eddy.

PROCEEDINGS OF SECTION C— CHEMISTRY.

Report of the comnuttee on indexing the
literature of chemical elements.

The undersigned, a committee appointed at the

Montreal meeting of the American association for

the advancement of science, '"to devise and inau-

gurate a plan for the proper indexing of the litera-

ture of the chemical elements," respectfully submit

the following report.

The menil)Orshave conferred with each other orally

and by correspondence. Several plans have been

suggested, and their merits discussed. Three meth-

ods of collecting material for the indexes may be

named :
—

1°. Revising the Catalogue of scientific papers

published by the Royal Society (8 vols. 4to).

2°. Inilexing special journals by different individ-

uals, and collating the matter.

3°. The independent plan, whereby each chemist

indexes all the journals available to him with refer-

ence to a given element, in which he is presumably

especially interested.

Each of these schemes is open to objections, and

has its difficulties. The first would necessitate an

jenormous amount of clerical labor, for which volun-

teers would scarcely bo secured; besides, data previ-

ous to ISUO could not be obtained from this catalogue.

The second involves, also, securing a large num-
ber of self-sacrificing volunteers; and both plans

would require a Ta<t amount of editorial work on the

part of this committee.

The third plan seems, to a majority of the commit-

tee, the only feasible one at present. On the inde-

pendent plan, seven indexes have already been com-

piled. The best arrangement of material has also

been considered; and here again a threefold prob-
lem occurs :

—
1. Chronologically.

2. Alphabetically, by authors,

.i. Topically.

The committee do not venture to dictate to inde-
pendent workers, but recommend the chronological
arrangement, with the understanding that a topical

index accompany each monograph.
The best channel of publication has also been con-

sidered' by the committee. All the indexes hitherto
published have been printed in the annals of the
New-York academy of sciences; and the academy
has generously offered, through its officers, to con-
tinue its good work. The Smithsonian institution
further agrees to distribute, free of expense, all

circulars and documents in furtherance of this un-
dertaking; an offer which is of greatest importance,
and for which this committee expresses sincere
thanks.

Since the appointment of the committee, Mr.
Webb's index to the literature of electrolysis has
been published in the annals of the New-York
academy of sciences; and several chemists have
expressed a willingness to co-operate in the proposed
undertaking. Prof. R. B. Warder of Cincinnati has
promised an index to the literature of the velocity
of chemical reactions; and Dr. Henry I^cffmann of
Philadelphia proposes to index the important element
arsenic.

Your committee present to the association this
brief report of progress, and respectfully desire to
be contiimcd.

II. C. Boi.TOjf, Chairman; Ira Remsen; F. W.
Clabke; A. R. Leeds; A. A. Julien.
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PAPERS READ BEFORE SECTION C.

On y-dichlordibrompropionic and y-dichlor-
bromacrylic acids.

BY C. F. MABEKT AND H. H. NICHOLSOJf.

When" dry chlorine is passed througli ;3-dibroma-

crylic acid, tlie reaction is easily accomplished, and
the product may be purified without difficulty by
crystallization from carbonic disulphide. This acid

is very sparingly soluble in water, more soluble in

hot than in cold carbonic disulphide and chloroform.

It melts at 100°. Its salts were carefully studied,

but the silver salt was found so unstable that it

could not be prepared in a state of purity. Since

/3-dibromacrylic acid has, without doubt, the form
CBr,
II

CH , the chlorine addition product would have

COOH
CBr,Cl

I

the form CHCl . This acid is entirely decomposed

COOH
when heated with an excess of any alkaline hydrate.

If, however, the reaction is allowed to progress in

the cold, keeping the hydrate in slight excess, the

elements of hydrobromic acid are easily removed,
with the formation of the corresponding dichlordi-

bromacrylic acid. In order to distinguish this from
two other products which have already been obtained,

it will be called the y-acid. It is prepared by the ac-

tion of baric hydrate upon y-dichlordibrompropionic

acid, and the reaction proceeds so rapidly that it is

difficult to keep the solution alkaline. Upon acidi-

fying the baric hydrate solution with hydrochloric

acid, 7-diohlorbromacrylic acid is precipitated partly

as a crystalline solid, and is easily purified by crys-

tallization from hot water. It is sparingly soluble

in cold, readily in hot water, and in alcohol, ether,

carbonic disulphide, and chloroform. It crystallizes

in pearly-white scales, which melt at 78° to 80°. For
further identification, the acid was analyzed, and its

salts submitted to careful study.

The sub-aqueous dissociation of certain salts.

BY JOHN W. LANGLEY AND CHARLES K. M°GBE
OF ANN AKBOK, MICH.

The question as to whether salts are dissociated

into their components when simply dissolved in water

has been attacked by different chemists in various

ways. The method described in this paper seems to

have furnished some remarkable results, which may
help in pointing the way to the final answer of this

Important problem.

Sainte Claire Deville has called attention to ap-

parent chemical changes which a salt may undergo
by the mere fact of solution, and that such changes
may increase in extent with the mere addition of

water. He concludes that there is no absolute dis-

tinction between solution and chemical union ; that

the difference is rather of degree than of kind.

From this point of view, a salt in dissolving has its

particles separated much as if it were vaporized by
heat, and the heat units necessary to perform this

sort of vaporization are taken from surrounding
bodies. As the heat absorbed increases with the de-

gree of dilution, it will eventually become sufficient to

dissociate into its elements a salt dissolved in a suita-

bly large quantity of a neutral solvent, such as water.

Assuming that salts tend to dissociate by solution,

and are decomposed when sufficiently diluted, we
should expect them to break into simpler molecules

first, and, of course, along the lines of least resist-

ance. We may take three views of the possible con-

dition of a salt dissolved in a small quantity of water
— as, for instance, one molecule of sodic sulphate in

two molecules of water: 1. That it is attached to

the water by a sort of physical adhesion, which may
be represented byENaj SO., , 2H., O]. 2. That the

water and salt are united in a new group which acts

as a compound molecule so long as the amount of the

solvent is small; this might be [2 (Na OH) , H^ SO4],

the comma indicating a molecular as distinguished

from an atomic union. 3. That we have in these

cases a certain quantity of different kinds of mat-
ter held momentarily in equilibrium, but ready to

form definite combinations when the external forces

change. The last view would be expressed by [Na..,

H, SO,i], and does not require that Na be combined
with H, S, or SO4.
The heat of combination between H^ SO., and

2Na OH is less than that in the formation of sodium
hydrate starting with metallic sodium and water, or

of sulphuric acid starting with SO 3 and water. There-

fore, in the group Na., H» SO,;, the line of least resist-

ance probably passes through where the comma is

placed in the arrangement [2 (Na OH) , S., SOj].

Then the first stage of dissociation will be the appear-

ance of free sodium hydrate and free sulphuric acid.

The change will be partial for finite ratios between
quantities of the salt and the water, and should grad-

ually increase with augmented dilution to a peint

where free acid can be shown quantitatively.

For the present occasion, advantage was taken of

the circumstance that in some neutral salts the bases

have less power to turn litmus blue than the acids

have to turn it red ; and also, that in certain other

salts the converse is true. Thus the power of the

hydrates of zinc, iron, and copper, to turn litmus blue,

is quite feeble; while the power of the mineral acids

to redden litmus is very great. On the other hand,

the hydrates of the alkaline metals are singularly

powerful in turning litmus blue. Now, if the power
of the base to produce the blue is not the exact quan-

titative counterpart of the acid to produce red, the

difference of color-producing power must increase in

proportion as the solution becomes more dilute, if the

theory of dissociation is well founded.

The method of experiment may be briefly stated.

A series of test tubes was prepared, holding respect-

ively one, two, three, four, etc., portions of sul-

phuric acid ; and each was then diluted with litmus

solution to an equal amount. The tubes thus filled
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presented a series from neutral purple to decided
red. This formed a scale of colors for reference.

Saturated solutions were prepared of the sulphates

of Zn, Cu, Pb, Ag, Ca, Na, Hg, 5ln, Al, and Ke, and
Zn Clj,. To each of these solutions, enough litmus
solution w.as added, in a scries for each salt, to ex.ictly

correspond in amount with the sulphuric-acid tubes.

As each tube of a dissolved salt was prepared, and
also as it was successively diluted with increasing

amounts of litmus, it was compared with the tubes

in the A)lor-scale, by looking across the two tubes,

until its corresponding tint was found. A complete
record of these correspondences was made; and it

furnished the means for constructing a diagram, in

which the results are plotted in curves.

neutral under all degrees of dilution. 2°. Sulphates

of the R. SO, type, where R is a dyad metal, show an

amount of dissociation i>r(ipi>rtioned to the degree of

ililution. 3°. Aluminic sulphate, and other double

triads, are not neutral when concentrated. When
diluted they soon become strongly acid. Wlien the

dilution exceeds a certain limit, they lose acid at a

decreasing rate.

Suggestions for computing the speed of chemi-
cal reactions.

BT R. B. TVARDKH OF CIXCIXNATI, O.

Tins paper urges a thorough discussion of data

upon the subject indicated in its title, for the follow-

ing reasons: 1°. To discover and investigate the
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The prevalent theory of the action of mass is ex-

pressed, -jj- = kuv in which the diiiereutial

expresses the rate of change in any substance, u and v

represent the masses taking part in tlie change, and k

is a constant. Some observations by Ostwald and
others indicate tliat some modifications of tliis theory

are needed. Determinations of tlie speed of reaction

require special care, both to measure lime in relation

to mass, and to control temperature and other condi-

tions. The chemical section of the Ohio mechanics'

institute has recently undertaken some work of the

sort, and invites co-operation.

The following provisional system is suggested : for

volume, one cc. ; for mass, the chemical equivalent

expressed in mg. ; and for time, one hour. The 'unit

of speed would be the transformation of unit of

each active body per unit of volume and time.

Possibly the comparison of the constants of speed

or of chemical affinity with those of heat, elec-

tricity, etc., could be better made from the unit of

one second or 1,000 seconds. At least two observa-

tions of time and two of mass are required, and
preferably several, to determine the limits of error.

Determinations which do not accord with the hy-

pothesis that diminished s^jeed and diminished prod-

uct vary in the same ratio, need special investiga-

tion. In reciprocal reactions, some of the ratios

may be combined with constants of speed already

determined. By bringing all the facts into syste-

matic order, these data can be made of use for com-
parison in other physical-science fields. The paper
concludes with an extended bibliography of the sub-

ject, which will be very serviceable to workers in

this branch of research.

Twelve months of lysimeter record at the Ne^w-
York agricultural experiment station.

BY E. L. STUKTEVANT OF GENEVA, N.V.

TuE lysimeters were described. They are boxes

of peculiar construction, containing selected samples

of soils in layers. The relative percolation of rain-

fall through these different soils, and the evaporation,

are determined by observations of the instnnnent.

The results are summarized as follows: Sod land

allowed 11.08 of the rainfall to percolate; soil of

which the surface was simply bared allowed 2.5. 8S per

cent percolation ; the cultivated soil passed 37.93 per

cent. The evaporation from the first of these was,

of course, 88.32 per cent; from the second, 74.12; from

the third, 62.07; the sum of percolation and evapora-

tion being held to account for the entire rain-fall.

The composition of American -wheat and corn.

BY CLIFFOED KICHAKDSON OF WASnlNGTOSf, B.C.

This paper gave an account of results obtained by

the author in his work as first assistant chemist of

the U. S. department of agriculture. More than 200

analyses of wheat, and 100 of corn, have been made
during the last ten years under his supervision. It

appears that while our wheats are of somewhat lighter

weight, they contain less water, about the same ash,

more oil, less fibre, and less albumen, than the foreign

wheats. Among our wheats, only those from Colo-

rado, Dakota, and Minnesota equal the European in

albuminoids and in size of grain. The wheats of the

Atlantic states are poor in nitrogen. Corn, comiiared

with wheat, contains twice as much oil, less starch,

more water and fibre, and less of albuminoids. The
following table gives a condensed statement of the

wheat analyses :
—

Average percentage of nitrogen, albumen, etc., in wheats of the world.

No. of
analyses

Highest Weight
of 100
kernels.

Highest
weight.

Lowest
weight.

Russia
Russia
North Germany . . .

South Germany . . .

Germany
Germany
Sl'iiin

Friince
Scotland
Australia
Egypt
Ail but Russia ....

America
America, except Colorado
Color.ido, 1881 ....
Colorado, 1882 ....
Minnesota
Michigan
Missouri
Oregon
Atlantic States ....
Pennsylvania ....
North Carolina ....
Alabama

3.12

2.34
2.24
2.17

2.14
2.09

2.05

1.92

1.S3

1.46

1.79

19.48
14.63

14.00
13.66

13.19

13.09
13.13

13.00
12.66
10.00

9.19

13.65

12.00
11.62
13.40
13.06

12.79
12.00
11.44
9.17

11.18
11.25
10.46

11.32

24.66
]6.!i6

18.26

17.16
16.63

15.94
14.88
17.15
14.47
12.44
10.63

14.00

11.19
11.65
10.85

3.532
4.833
4.209
3.364
4.116
S.502
4.800

3.057
3.211
3.782

3.137

2.000
4.000

2.876

3.275

4.250

1.830

3.851
3.976

3 116

Kuhn.
Wolff.
Von Bibra.

Various.

Richardson.
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The sotol, a Mexican forage plant.

BT CLIFFOKD KICHAUDSON OF WASUISaTON, D.C.

This plant, Dasylinion texanum, grows wild and
extensively on the borders of the Kio Grande and
elsewhere in Texas, and in Mexico, on a rocky and
gravelly soil. The plains covered with it look like a
vast cabbage-field. Sheep feeding on it go withont
water for many weeks. Only the bulb is eaten. It

is split open by the shepherd, who carries a knife for

the purpose. Mexican* eat the bulb after roasting or
baking it in pits. Also a liquor is obtained from it,

by fermenling and distilling after roasting, called

'sotol mescal,' and possessed of highly intoxicating
powere.

The plant is described in Watson's Revision of the
North-American LilLiceae. About IS per cent of

sugar can be obtained from the outer husks; in the
interior, more than 10.5 per cent exists; and in the

whole head of the plant there is probably more than
15.5 per cent of sugars. No starch seems to be pres-

ent.

A proximate analysis of the soft interior of the

head gave 17 percent sugars: 65 per cent of this

soft substance in the he.ad, when fresh, is water.

As a food-plant in dry districts, the sotol is of

great value; as a fibre-producing plant, it will not be

of any importance, owing to the shortness of the

cells.

American butters and their adulterations.

BY H. W. WII.KY OF WASniXOTON, D.C.

A SF.iiiES of elaborate experiments and analyses of

various samples of butter, oleomargatine. tallow, and
lard, have been made by Professor Wiley, chemist
of the U.S. department of agriculture. The paper
contained a description of Professor Wiley's method.
He takes a weighed quantity of the butter, puts it in

a sand-bath, and drirs for two hours at 100°. The
curd or c.aseine is determined by ignition : five gr.iins

are used fur the purpose. Dry combustion in a tube

is difficult and unsatisfactory: he therefore uses the

moist-combuslion method, with permanganate and
nesslerizing. The amount of salt he considers im-
portant. It is usually determined by i.iinilion, and
weighing the residue; but he found that so much
chlorine was thereby lost, that tlie result was not

trustworthy. Re washes the butter by shaking it in

a sepaialing funnel with hut water, and then deter-

mines the chlorine with standard silver nitrate and
potassium bichromate as an inilicalor.

Professor Wiley has devised several novelties for

these anal> ses. One of the neatest is for ascertain-

ing the meliing-point. The butter is packed in a

U-shaped tube, of which one leg is longer than the

other. The lube is placed upriiiht in a vessel con-

taining sufficient mercury to overflow the top nf the

tube. This vessel is placed in another containiiig

water, and heat is applied beneath. The water,

heated, in tvun heals tlie mercury surrounding the

tube, unlil the ci>nients of the tube are melted. As
soon as the luelling takes place, the melted matcriul

leaves the tube, and floats on the pnrface of the mer-
cury. Another methiiil consisted in lading ))laiinum

wires upon the .sample of butler, etc., heating the

wires, and noting the heat required to cause them to

disappear by sinking into ilie sample. These meth-
ods determined not only the meliing-point if .samples

of butter, oleomargarine, tallow, and lard, but also of

the fatty .acids. But the variaiions in the melting-

piiint of genuine butler are »o wide, that no certain

conclusion can be ariived at by coniparis'in with
melting-point of oleomargarine, etc., to test the

question of genuineness. Thus it was found that

lirsl-rate butter from an Alderney cow at one lime,

owing to special feeding, had a higher meliing-poiiit

than oleomargarine; while a few weeks laier, with

different food, the same cow supplied milk from
which was made butter with a lower melting-point

than oleomargarine.

In regard to other tests, concerning which full

details were given in the paper, it may be briefly

stated, that, as a general rule, the amount of casidne

present in pure butter is much greater than in oleo-

margarine. The specific gravity of genuine butter is

lower. The saturation co-cflScienl for the insoluble

acids in the genuine butter is low, in the imitations

it is high. Professor Wiley seems to place more reli-

ance on tests for saturalion co-efiicient than on other

methods. The soluble fatty acids in pure butter

range from three to five per cent ; while in oleo-

margarine, tallow, etc., they are eitlu-r absent, or

show a mere trace. The author also called attention

to polarization tests. The genuine butler gives a

uniform field in polarized light: oieoniargarine gives a

field with mottled and crystalline structure. He had
made no analysis of butter known or suspected to be

adulterated by mixture. He considered it unwise to

decide the question of penuinehess from any one of

the conslituenis or eondilions of a sample; believing

that all the different tests should he brought to bear.

He presented elaborate tab'es of analyses of different

kinds of butler, etc : specifying for eich the place of

purchase, name sold by, price, color, percfntage of

water, of caseine, of salt, specific gravity at 40°, melt-

ing and solidifying points, pircentage of polnble and

of insoluble acids, and the melting and solidifying

points and the saturation equivalent of the insoluble

acids.

The discussion respecting the analysis of butler

which was brought about by this paper revolved

around the question of the value of the dala pre-

sented for the practical work of the detei-inination of

actual proportion of adulteration. Mr. Noyes held

that the variati^ins in pure butlers in s|n cific gravity,

in melting-point, in saturation co-efficieiil, and in

c.iseine, as doiermined by Professor Wiley, would be

of little value except in cases where the ailulteration

was very great. Mr. Springer held that the principal

conslitui'iit to be taken into account in the deiermi-

nalion of adulteration was the amount of casi'ine. and

that allhoii2h ihere were some difficulties in the way
of iis accurate determinaiion, thcv might be removed,

and he should then have more faith in iliis than in

the coDiparison of other data. He suggested that the
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accurate determination of caseine might be effected

by some rapid-fermentation pi'ocess by wliicli caseine

could be brolcen up into other organic products tliat

could be separated by albumen. He held to this

point as to caseine, because it cannot conveniently be

added in the manufacture of oleomargarine; while

the acids upon which the saturation oo-etficient

depends could readily be added as sodium com-
pounds.
On account of the difiBculty of getting accurate

results in determining nitrogen, it was thought best

to use the wet-combustion method with permanga-
nate, because a small quantity of material might be

used, and there would be fewer chances for loss that

otherwise occurs in nitrogen determinations that are

effected by the combustion of butters.

Dr. Wheeler called the attention of the section to

the use of what is known as 'cotton-seed-oil stock,'

. in the manufacture of oleomargarine. This, doubt-

less, contains considerable nitrogen, and, of cour.se,

would reduce the value of the caseine-test for adul-

teration. A sample was shown, supposed to contain

cotton-seed-oil.

The sense of the discussion was, that it was very

desirable that Professor Wiley should continue his

experiments, as they are of great value ; hut there is

yet a great deal of work to be done in the investiga-

tion.

List of other papers.

The following additional pai>ers were read in this

section:— The formation and constitution of cblordi-

bromacrylic acid, by C. F. Mabery and Rachel Lloyd.

Orthiodtoluolsulfonic acid, by C. F. Mabery and G.

M. Palmer. Estimation of carbon and nitrogen in

organic compounds, by C. Leo Mees. New forms of

burettes, by W. H. Seaman.

PROCEEDINGS OF SECTION D. — MECHANICAL SCIENCE.

PAPERS HEAD BEFORE SECTION D.

A comparison of terra-cotta lumber with other
materials.

BY T. E. BAKER OF MILLEKSVILLB, PENN.

The material called ' terra-cotta lumber ' is made
out of clay and sawdust. The investigation which
formed the subject of this paper was to ascertain

certain qualities of this artificial product. The paper

also described the apparatus used for the tests. The
results indicated that the material was 875 times as

permeable to air as pine, and 135 times as brick. Air

was forced by pressure of a column of water. Other

tests showed that the material was four times as hard

as pine, but not so hard as bi'ick. Its grip on nails

driven into it was about half that of pine. Tlie

author was careful to disclaim any intention of adver-

tising the merits of the material, but he evidently

regarded it as serviceable for the purposes for which
it is intended. Specimens were exhibited.

Improvements in shaping-machines.

BY J. BUEKITT WEBB OF ITHACA, N.Y.

In the ordinary shaping-machine there are two de-

fects, one of which is found also in the planer. The
ram of a shaping-machine is a bar sliding in bearings,

and carrying at one end the cutting-tool. If we rep-

resent by a the variable horizontal distance from the

tool to the first bearing (or nearest end of the long

bearing), and by b the variable horizontal distance

from the tool to the second or farthest bearing (back

end of long bearing), and by c the length of stroke,

we shall have, —
Maximum value of a = (minimum value of a) + c.

Maximum value of 6 == (minimum value of 6) -f- c.

In other words, the length of the ram is variable,

and the spring of the ram from the work is variable,

the tool springing away from its work more at the end
of its stroke. This springing takes place mostly in

the joint between the ram and its bearings, and cannot

be wholly avoided without a change of construction.

To remedy the defect, the author proposes a reversed

construction of the sliding parts; the two bearings

(preferable to a long bearing) to be formed on the

ram, so as to make the distances a and 6 constant,

and the long slide being part of the bed of the ma-
chine.

The second defect, which is also common to the

planei', is in having a ' drop-block ' which fits but in-

differently between the jaws and against the bottom
of its seat. From the necessity of the usual construc-

tion, the tool attached to this block will have more or

less spring. The remedy is to dispense with the drop-

block, and introduce an automatic motion to lift the

tool on the return stroke, as has been done, the author

has understood, on some large machines.

Regularity of flovsr in double-cylinder rotary
pumps.

BY J. BUEKITT WEBB OF ITHACA, IT.Y.

The speaker introduced his subject by exhibiting a

number of models of these pum^js from the cabinets

of Cornell university, which has recently purchased

copies (243 in number) of the celebrated models of

the Eeuleaux collection in Berlin. Class I. of this

collection is devoted to these pumps. Tlie speaker

then produced and demonstrated a formula for the

flow of these pumps, and showed that the regularity

of flow depended upon otlier principles opposite to

those which have been given for determining this

point. The formula given for the flow was :

—

7r[B'^ +R"-^ — ()•'- 4- )•"-)] = Flow for

one revolution, when R' and R" (generally equal to

each other) are the extreme radii of the two revolv-

ing wheels; and ) and )•" are the radii (often, per-

haps generally, variable) from the point of contact

between tlie wheels to their centres. It was shown
that the regidarity of flow depends upon )•'- + r"'- =
constant. R' and R" may he called the ' piston radii,'

and r' and r" the ' valve radii.' These pumps are
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called l>y Renloaiix ' K.ip*oI riiiliTw-erkp,' or 'cliam-

ber-i-raiik irains." Moconliiii; to Ki'iinody.

List of other papers.

TliP fallowing additional papers wore read in lliis

section, some of tliein by title only:— A inetliod of

testing long plane surfaces, applicable to llie align-

ment (>f,pl;nier-bed3. latlie-bcds, heavy sliafling, etc.,

by ir. A. litiyeri. The commercial and dynamic
efficiencies of the steam-engine ; Centrifugal action

ill turbines, by li. II. Tlmrxlon. Velocity of the

piston of a crank engine, by V. M. Woodioard.

PROCEEDINGS OF SECTION E. — GEOLOGY AND GEOGRAPHY.

Anniu-:ss of c. ii iiitchcock or iian-
(>yi:/!, A'.//.. VlCli-PliHSIDEiSr UF 6EC-
'JIO.X E, A U(J. 15, 1SH3

THE EARLY HISTORY OF THE NORTfl-
AMEKlfAN CONTINENr.

TiiKiiK is a special appropriateness in the associa-

tion of geography willi geoloyy, as indicated in the

assignment of j-ciences to .section E; for the latter

gives us an account of the origin of every topograph-

ical fiatiire of the earth's surface, whether i.sland,

coiitiiient, mountain, plateau, valley, or oceanic de-

l^rcssicn. If we would properly umlerstand the sig-

iiiHcance of the earth's contours, we must unravel

the mysteries of geology: .-.o a knowledge of topog-

raphy is essential to the complete comprehension of

tlie geological fi'atures of any country. Jf a geologist

Were taken by a balloon to an unexplored part of the

earth, lie would instantly recognize, from their topo-

graphical outlines, volcanic and granitic cones, lime-

stone hills, elevated plateaus of basalt or horizontal

sinilsiimes, and special types of orographic structure.

Jlence the moilern geologist first draws the contours

of bis district before applj ing the colors of geological

age. The existing relief features of the earth have
been produced one by one in successive periods; and
it i» the task of the geologist to discover what were

the characteristic ]>liysical developments of the

>everal ages. He can deliin-ate a connected historical

>keteh of the beginning, growth, and completion of

a continent. Such histories are rare, because atten-

tion has but recently been turned into this direction.

One of the first American geologists to fiame such

an imtline is Prof. J. f). Dana, to wlumi we owe the

enunciation of ihU fundamental truth. — that the

iirst foinied land has always remained above water,

and ba-s been a nucleu.' about which zones of sedi-

iu( lit have acciminlated. We can now recognize

this primitive continent, with all its successive stages

of growth, upon every geological map.
Time would fail us to present the entire physical

liislory of our continent; and we will therefore confine

our attention chiefly to its earlier chapters. n<iting

those points which aie under di.-cu»ion. A^ we are

endeavoring to iidcnncv !.eience, we must touch upon
debatable to|iics, and hope by friendly discussions

to become wUer.

AVe mu«i assume the correctness of the comninnly

received oiiinioiis concerning tlie earliist history of

our planet. — that it passe<l throngh the condilion

of a nebuKa, and then of a burning sun, the period of

igneous fluidity. By subsequent refrigeration it has
liecoine either partially or wholly solid. Not until a
crust had formed, and the earth liad cooled enough
to allow water to remain permanently, was it pos-

sible to talk of dry land and oce^ii. With these prem-
ises allowed, it seems to us evident that the material

of the earth must be disposed in concentric zones,

arranged according to density, the heaviest being at

the centre. If the various elements were free to

move, as is the case in all natural or artificial igneous
fluids, we must expect to find the heavier metals
situated beneath the others; and, following the
analogy of extra-terrestrial bodies, the central nucleus
may be principally iron, like the heavier meteors.
Zones corresponding to stony meteors, lavas, the trap

family, and granites would naturally succeed in order,

the last named being at the surface. This outer
zone is also characterized by the presence of much
silica and oxygen. The primeval ocean came from
the vapors surrounding the igneous sphere, con-
densed to liquidity as soon as water could remain
upon the solid crust without immediate v;ipo.rizatii>ii.

This original crust may have been essentially a.

plain, and consequently entirely covered by water;
for if the land were now levelled off, the ocean woiihl

submerge every acre of the continents. As refrige-

ration progressed, ridges and valleys W(nild form
in accordance with that fundamental principle that,

the outer envelope must conform to the shrunken
nucleus; and this contraction gives rise to that
tangential force or lateral iiressure which has acted
through all time. Whether these earliest ridges lose

above the ocean would depend upon the aniuiint of
elevation. Some authors argue that these ridgi^s fol-

low the course of great circles. If there are causes
adequate to produce such results — or any other
world-wide arrangement,— they must have roin-

menced to operate at the very beginning of contrac-

tion. Most authors maintain that the very thick

strata of the older rocks have been formed just like

modern sediments, having been broken off the ledges,

and transported into oreanic basins in horizontal

attitude. If so, there must have been great moun-
tainous elevations, deep cceanic depression.!, and
extensive aqueous action ; since the thickness of the
crystalline .schist< is greater than that of. the strata

in the fossiliferoiis ages. The amount of distortion,

crumpling, and faulting of the crystalline rocks is

also greater. These .same authors hold that the

original strata were in all respects like inodern sands,
gravels, and clays, and that their present cryxtallinu

structure is due to metanioi|diism. No one has yet
discovered any unci^slalliue pre-C'ambiian beds; nor



294 SCIENCE. [Vor,. II., No. .-Ml.

have the original foundation rocks been pointed out,

since the oldest known layers are stratified, and

cannot therefore have constituted part of the original

unstratified crust.

Professor Dana thinks the primitive land originated

because of a difference in the rate of conduction

of heat during the process of refrigeration. Cooling

n'ould be fastest where the heat was conducted most

rapidly. The first areas to cool would be the first to

solidify. The first solidified crust was heavier than

the adjacent liquid: so It sank until it found a

fluid as dense as itself. Then the liquid above this

crust would in turn become solid, and sink; and this

process is supposed to have continued until a perma-

nent shell had become fixed in the earth's circum-

ference, which constantly increased in breadth and

thickness, becoming continents. Meanwhile the

other portions remained liquid; and iheir surfaces

must have stood at the same level with the first-

formed crust till that congealed, andbecamedepressed

because of the diminution of volume in solidifica-

tion. These depressions became the ocean's beds.

From this beginning down to the present time the

processes of growth have consisted in the thicken-

ing of the continents and the settling-down of the

oceanic depressions, while the chief force employed

has'been the lateral pressure derived from contrac-

tion. LeConte and Pratt express the process thus far

described by the term 'unequal radial contraction.'

The total gravity of the particles of matter along

each radius is supposed to be the same; and hence,

if the heat is conducted most rapidly over the shorter

radii composed of denser minerals, the ocean-basins

would cool first. These two views thus demand a

different arrangement of the lighter and denser

materials; the one necessitating that the continents,

and the other the depressions, were first to congeal.

Both, however, make the gratuitous and unproved

assumption, that the surface was not uniform in

composition; the differences being probably like

that between granite and trap. The principle stated

above— that, where all the particles are free to move

in a liquid, the lighter elements must rise to the sur-

face, and the heavier minerals sink down in propor-

tion to their specific gravity —is at variance with this

assumption. Fortunately it is not essential to a right

theory of continental growth. There is no reason,

therefore, to doubt that the original cmst had

essentially a uniform thickness over the whole

earth. Contraction would originate ridges and val-

leys in the normal way, most likely of similar

dimensions. There must soon burst forth ejections

of igneous matter, owing to tidal attraction; and

these would show themselves along the weakest lines.

At the outset it is difficult to assign reasons why
either the elevations or depressions would be the

weaker; and hence we should look for a multitude

of locations of igneous overflow, both over the future

continents and oceans. There may be no better

reason for the eventual enlargement of certain of

these volcanoes than that circumstances only very

slightly favored them; but, this favor being con-

tinued, they would exist and enlarge at the expense

of the others, affording us another illustration of the
' survival of the fittest.'

It seems to us there is now afforded an opportunity

for reviving in a modified form the view of Poulett

Scrope ill regard to the origination of the earlier

crystalline deposits. Suppose we say, that, besides

the original unstratified igneous granitic material,

the oldest stratified crystalline rocks are derived

from volcanic ejections ; being the continued enlarge-

ment in size, and reduction in number, of the early

indeterminate vents. The several ejections would
increase in size till they became islands, either gneis-

sic or granitic; and, if an archipelago is allowed us,

we can easily show how continents would accumulate,

using only the universally acting forces of lateral

pressure and sedimentary accumulation.

Of other theories relating to the origin of the

earlier crystalline beds I may mention two. The
first is that advocated by Lyell, who termed these

rocks hypoijene. After the solid granitic crust had
been formed by refrigeration, " the hot waters of the

ocean held in solution the ingredients of gneiss,

mica-schist, hornblende-schist, clay slate, and marble.

— rocks which were precipitated one after the other

in a crystalline form" (Lyell's Principles of geology,

10th ed., i. 142). In such a menstruum, life could

not have existed. A very similiar view was advocated

by Dr. T. Sterry Hunt in his presidential address

before this association in 1S71.

The second is the view more commonly entertained,

— that, after the solidification of the crust, sedimen-

tation accumulated sti'atified systems from the

granitic foundations, as ordinary sand, gravel, and

clay, which were subsequently acted upon by thermal

and aqueous influences termed metamorphic, and

thus converted into crystalline schists. The wide-

spread and powerful action of metamorphism is

conceded ; but it is a more appropriate adjunct to

volcanic than sedimentary accumulation.

A few of the considerations favoring our theory

will now be presented.

1. Considering the igneous origin of the earth,

volcanic energies would naturally continue their

action as soon as there was a crust to be broken

through, and immense piles of melted rock would

ooze from the numerous fissures. Up to Laurentian

times all admit the universality of igneous outflow,

while but few have ventured to speak of any thing

like volcanic action, except as it has been manifested

in the formation of dikes in these early periods.

There has been a tendency to class the ancient

granites and porphyries with rocks of sedimentary

origin, and consequently to restrict the action of

igneous agencies to phenomena of slight importance.

Several English writers, and, in our country, Dr.

Selwyn of Canada, have been calling our attention

to the existence of a volcanic group in later Huronian

or early Cambrian times. These are the rocks so

largely developed about Lake Superior, New Eng-

land, and the Province of Quebec, consisting of

stratified schists, diorites, diabases, amygdaloids, and

felsites, identical in composition with true eruptive

masses of the same name. Investigation shows that
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oftentimes these schists are disposed lilce tlie lavas

ejected from one series of volcanic vents. Snppose,
for example, that Etna or Vesuvius should become
extinct. In the course of ages the rains would
obliterate the craters, and reduce the lavas to a
rounded dome of greater or less regularity. We
should recognize the volcanic origin of the mountain
in the absence of craters from the lithological simi-

larity of the rocks to tho<e known to have been
melted and ejected from vents, while the disposal of

the material in a conical attitude shows us that it

might once have been covered by craters. So we find

in our eastern country many domes of diabasic or

protogenic schists, whose volcanic origin may be

predicated, both from their lithological character and
physical aspect.

Now, this volcanic group of Huronian times in-

dicates the existence of a greater degree of igneous

activity than has been described for the paleozoic

ages, even those of Great Britain ; and consequently

this is an indication pointing significantly towards
the predominance of thermal influences in the still

earlier periods. In tlic Laurentian age the fiies

should have been yet more vigorous, because the

time of universal igneous fluidity was less remote.

2. A careful study of the crystalline rocks of the

Atlantic slope indicates the presence of scattered

ovoidal areas of Laurentian gneisses. Those best

known have been described in the Geology of New
Hampshire. Instead of a few large ."yncliiial troughs

filled to great depths with sediments, the oldest

group is disposed in no less than twenty-two areas of

small size, scattered like the islands in an archipelago.

In a chapter upon the physical history of the state, I

have proposed the theory that the earlie>t land with-

in its limits consisted of this series of islands, not

packed as closely together as now, in an an'a of per-

haps three thousand five hundred square miles, but

as ifiucb move widely separated as would be deter-

mined by smoothing out the various anticlinals and
synclinals that were formed later. By reference to

our maps in Maine, Massachusetts, New Jersey, Penn-
sylvania, Virginia, North Carolina, and Georgia, many
similar ovoidal Laurentian areas may be specified,

usually larger than those of New Hampshire. This

may be due partly to a kss thorough knowledge of

the exact areas occupied by this older gneiss, .ind

partly to the existence of a greater number of vol-

canic vents, giving rise to a more widely spread and
thicker mass of ejected material. Over the Atlantic

slope and Canadian highlands these primeval islands

have, in later periods, been cemented together by a

subsequent deposition of material; but in Missouri,

Arkansas, and Texas, we recognize, even now, these

early islands.

3. The lithology of the Laurentian and other crys-

talline rocks is very like that of igneous ejections.

It is proper at this point to recall the proper restric-

tion of the term Laurentian. As originally defined

by Lofan, it included every formation tliat ante-

dated the Huronian. In the Report upon the geology

of Canada for 1877-78, Selwyn proposes to restrict

the Laurentian outcrops to "all those clearly lower.

unconformable, granitoid, or syenitic gneisses in

which we never find interstratificd bands of calca-

reous, argillaceous, arenaceous, and conglomeratic
rocks." The Hastings and Grenville series, and all

the schists containing the eozoon, are excluded from
the Laurentian by this definition, as well as the

Bethlehem, Lake Winnipiseogee, and Montalban
groups of the Atlantic slope. The Laurentian is

azoic, the other groups eozoic; and, unless newer
distinctions are to be made hereafter, it looks as if we
might claim these various azoic Laurentian islands

as the first-formed dry land, as they certainly are the

nuclei of the existing continents.

There are no minerals in these Laurentian islands

that do not occur in eruptive granite; and the schis-

tose structure is often so faint that the field geologist

need not be blamed if he acknowledges his inability

to detect it. Likewise we discover the same fluidat

inclusions and the vacuoles that pertain to granite.

If we follow Sorby and Clifton Ward in saying that

gr.anite has been formed beneath a pressure equiva-

lent to a weight of forty thousand feet of strata, the

same must be said of the early gneisses. With this

general assertion of the identity of gneiss and erup-

tive granite, we must be satisfied at present, without
entering into detail.

4. The analogy of the origin of oceanic islands

at the present day suggests the igneous derivation

of the Laurentian areas. Most of the high islands of

the Pacific are composed of lava, with the volcanoes

frequently in action. Hawaii, of the Hawaiian
group, may illustrate their position and shape. Its

area above the water-line is 4,210 D miles, and its

cubical contents above the sea-level are about the

same with those of New Hampshire. It rises from a
plateau over 1(!,000 feet deep, thus forming a cone

;50,000 feet high, whose cubical contents must be

twenty times greater than the portion making dry

land. The length of the entire series of islands, all

of similar character, is 350 miles, and the area of the

l).a«e of the lava must be about 1(10,000 D miles.

These cones have been built up by the accumulation

of lava ejected from the interior of the earth, and they

are entirely isolated, the nearest land being 1,000

miles distant. The ground-plan of this volcanic

ni.iss is that of two elliptical areas, either of which is

like some of our Laurentian islands, and is certainly

as large as any of these ancient lands south of the St.

Lawrence. The land area of the Hawaiian Islands is

less than th.at of Massachusetts, but their base must
he equal to the whole of New England and New
York combined. Surely it cannot be avowed that

volcanic areas are too small to be compared with the

sp.ice occupied by our oldest formation.

The so-called lowlands are likewise of volcanic ori-

gin; since coral polyps have built up reefs upon the

igneous area after the disappearance of the fire, and
the Hawaiian areas are encircled by reefs. After the

volcanoes have become coM, loo-^e material would be

worked in between them, coral reefs would grow,

and, in various ways, the land area would be enlarged,

and finally an archipelago may become a large island.

It needs only time and a repetition of these construe-
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tive agencies to make a continent out of a series of

arcliipelagos.

'i"liere are two points requiring explanation in this

connection,— first, the supposed deeply seated locali-

ties wliere granite is produced; and, second, the ori-

gin of foliation in the schists.

We should naturally expect that the earlier igneous

rocks would have been derived from reservoirs quite

near the surface, because of the thinness of the crust.

With this notion agrees the presence of cavities con-

taining liquid, and of hydrated minerals, which are

more common in the older eruptive rocks, and have

led to the aqueo-igneous theories of the origin of

granile. Water would be scarce at great depths, and

hence these rocks ought to originate near the surface

where moisture was abundant. It seems to us that

this consideration should more than balance the argu-

ments usually cited in favor of the origin of granite

at enormous depths, as it is difficult to see how both

can lie true.

Mr. 11. C. Sorby has led the way in studies of the

mineral constituents of eruptive rocks. He measures

the included cavitie-; in the component minerals, and

calculates how much the contained substances must

have contracted in cooling, allowing for an increase

in the temperature of the point of vaporization under

pressure. By assuming the temperature to be cor-

rectly determined, he ascertains the amount of press-

<ire indicated by mathematical formulae, and finds

it to be the equivalent of a thickness of 40,000 feet

of overlying rnck in Cornish granites, and of 60,000

feet in Scotch granites. Later writers seem to have

regarded this pressiu-e as certainly produced in the

way thus suggested, and that its appearance at

tlie surface has been due to an enormous erosion

which has denuded the overlying blanket. This

cimcliision is not necessary; for, 1°, an enormous

pressure would result from the tangential force of

contr^iction, which would be entirely adequate to

liave produced the cavities. 2°. The necessity of an

erosion of 40,000 feet over all the granites in every

part of the world cannot be maintained. In North

America, for example, it would necessiiate the sup-

positi'in that nearly eight miles' thickness of rock

liad been removed from one-fourth of the surface

since the Liuiientian, for the blanket removed would

have equalled in dimensions the crystalline areas.

Till', mere statement of the amount of denudation re-

quired refutes the theory. 3°. By reference to existing

volcanoes, it is plain that a column of lava will often

be adequate to exert the needed pressure. Teneriffe

rises 12,000 feet above the ocean, and its cone de-

scends 18,000 feet more to the submarine plateau.

When the crater is full of melted lava, there must be

a pressure of 3f',000 feet at the base of the cone:

hence the lava from the reservoir supplying Teneriffe

might exhibit the vacuities produced by a pressure of

30,000 feet without any weight above the peak.

When molten lava pours down the side of a crater,

the included vapors and liquids must disappear he-

cause of the removal of the pressure; but, after a sub-

sianlial crust has formed, the peculiar markings

imprinted at the great depth would remain: lience

we can understand how it is that the vacuities are to

he seen both in granites and lavas that have been sub-

jected to great pressure. At the Boston meeting of

this association I endeavored to show that there are

mountain masses of granite in New England possess-

ing all the physical characteristics of volcanic cones.

The material must have been liquid, hot, ejected

from a vent, and flowed over a plateau, building up a

cone, and indurating the underlying floor. It was
claimed that such phenomena could be explained

only by supposing the granite to have been erupted

just like lava. This granite contained the usual

vacuities indicative of great pressure just as they

are also found in the lava of Monte Somma or the

trachyte of Ponza.

Wlien one examines the interior structure of mod-
ern lava-flows, he is surprised to find beds nearly as

well defined as the foliation of schists. Around
vents like Vesuvius or Etna the lava accunuilatcs

naturally in quaquaversal sheets, no one eruption

being very extensive. When steam and hot water

are copiously supplied from the caldron, there may.

be flows of hot mud and tufa. The closing phases

of eruptions are usually showers of ashes falling

upon the cone or beyond. If the vent is beneath the

ocean-level, the lava is minutely subdivided and the

deposit will be like sand or gravel. Between the ig-

neous flows the ordinary aqueous agencies will wear
off excrescences, and scatter the fragments down the

slope. These various agencies will produce a con-

centric stratiform arrangement in the whole mass.

Where the eruption is massive, a similar set of layers

will be formed.

This mass of volcanic material will bo very sus-

ceptible to metamorphic influences when ])laced

under the proper conditions of heat aiul pressure.

As the result, new minerals will be formed, arranged

in foliated beds or schists. Thus briefly stated. may
be the origiji of foliation. So hmg ago as 182."),

I'oulett Scrope advocated essentially this doctrine for

the arrangement of the crystalline particles in the

crystalline schists, having found an analogous struc-

ture in certain volcanic accunuilations.

Sufticient has now been said in advocacy of our

doctrine that the first land consisted of volcanic

islands. This was the Laurentian or azoic accumu-
lation. Cartographers have not yet distinguished the

several crystalline deposits, so that it will not be

practicable at present to point out the supposed vol-

canic areas of the Hastings, Grenville, Montalban,

Huronian, and other eozoic periods. Sedimentation

would also act so that in this age many beds must be

referred to an aqueous derivation. By the close of

the eozoic the continent was outlined; or at least the

framework of the future superstructure was put into

position. The broader patches about to be men-
tioned had their origin in the earlier numerous is-

lands cemented by detrital accumulations.

The more important areas developed in the eozoic

must have been Greenland, Canada east of Lake
Winnipeg, the Atlantic district, the Rocky Moun-
tains, the Sierra Nevadas, and numerous butles over

tlie Cordilleras. The three great depressions of Hud-
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son's Bay, the llississippi valley, and the Salt-Lake
anil Nevaila basins connnenceJ to sink very early,

and the future growth of the continent consisted

largely in tilling them up with marine sediments. An
inspection of a map drawn upon a correct scale will

dissipate the fancied resemblance to the letter V,
in the Canadian dominion, so often ieisisted upon.
Neither has the development of the land been in

bands parallel to the north-west and south-east arms
of this supposed angle. A better conception would
tiuil three great basins, excluding the unknown re-

gii.ns of Mexico and Alaska, in each of which opera-

tions were conducted independently. The best

known is that of the interior of the United States, or

the Mississippi hydrographic basin. This depression
wa-i nearly encircled by a crystalline border of high
land. Beginning at Alabama, we follow it to New
England, thence by a slight gap to the Adirondack
promontory, thence across the Lakes to the Dakota
promontory. In Minnesota and Dakota the schists

are more or less covered by cretaceous clays and ter-

tiary sands; but they evidently constitute the floor

for the surface strata occasionally piercing through the

later deposit, as in the Bl.ick Hills. Thus we may
connect the Dakota and Rocky Mountain crystal-

lines. From Wyoming southerly the granites are

again conspicuous into New Mexico. Thus the cir-

cuit is not complete: it is like a horseshoe, with the

lower .Mi.«si.-sippi valley in the gap; yet this m.ay have
been filled in the Cambrian age, since Laurentian
islands are found in Texas, Arkansas, and Missouri.

AVe might give reas >ns for believing in the recent

origin of the depression between New Mexico and
Alabama.
The map will show, around the borders of this

Mediterranean Sea, the primordial sea-beach, wiielher

examined in Virginia, New York, Michigan, Colo-

rado, or Texas. Could we dissect the land, we should

find an immense platter of Cambrian sediments co-

extensive with the crystalline highlands surrounding

and underlying it. In Canibro-Silurian times the

story is repeated. Marine limestones formed other

dishes, each limited in size by the upturned edges of

the platter underneath. The rest of the history is

given in our text-books. Our Mediterranean Sea was
not closed till the end of the cretaceous, when the

salt-water was expelled, never to return.

In the west a similar ovoidal, crystalline txirdercan

be traced, holding paleozoic sediments. Beginning at

tlie Kocky Mountain chain in Wyoming, we follow

it southerly to Mexico. Across Arizona are many
gneissiu outlines, but not sufficiently numerous to

close the gap. In California we reach a country en-

tirely gneissic beneath the sands of the desert, which

coiniecls with the Sierra Nevadas, and is traceable

along the Nevada line nearly to Oregon. There the

course is changed, the rocks trend north-easterly,

show tliemselves conspicuously in tlie Blue Moun-
tains of eastern Oregon, the Salmon Kiver Moun-
tains of Idaho, and western spurs of tlie Rockies

again in Montana, which are continimus to our start-

ing-point in Wycmiing. Our crystallines do not pass

north of the parallel of 49° into Columbia. We have

therefore found a complete crystalline border for the
depressions of our western tenitories, and, within
this ovoidal line, all the members of the paleozoic,

mesozoic, and cenozuic groups, but not arranged with
the simplicily of their dislribuiion in the east.

Less is known of the arctic basin than of the
others; but tlie scattered sketches atlordetl by voy-
iu;ers indicate the presence of the more important
members of the geological column. Where these

basins adjoin, there is a much wider area of ancienl
land.

In conclusion, I will simply recapitulate the more
important phases of the growth of onr continent.

We start witli the earth in the condition of igneous
fluidity.

It cools so as to become incrusted and covered by
an ocean.

Numerous volcanoes discharge melted rock, build-

ing up ovoidal piles of granite, which change gradu-
ally into crystalline schists. When tlnse hills arc
high enough to overlook the water, they constitute
the beginnings of dry land.

At the commencement of paleozoic time the conti-

nent is composed of three immense basins, loc.ited

near Uudson's Bay, the Mississippi hydrographic area,

and the great Nevada series of land-lockeil valleys.

The later history of the development of the conti-

nent presents the details of the filling-up of these
depressions, the expulsion of the Mediterratiean se.is,

and the description of the varied forms of life that
successively peopled the land and water.

The history opens with igneous agency in the
ascendant. Aqueous and organic forces became
conspicuous later on, and ice has put on the finish-

ing touches to the terrestrial contours. The com-
pleted structure we must acknowledge to bo ' very
good.'

NOTES AND NEWS.
Our leading article of June 20 was based in

part upon a mistake, wliich we desire to correct.

Foreign periodicals received by mail in single num-
bers have not been dutiable within the last five years.

Nevertheless, the writer of the article, who subscribes

to three foreign scientific journals, and receivts them
by mail, had been forced to pay duty on each number
for the past nine or ten months; and the same has
Iwen the case with others of our acquaintance. Our
post-office regulations are so frei|uenily changed that
one can rarely tell whether he is the victim of a
blunder or a whim.
— M. I'astear, who has jnst obtained a grant of

fifty thousand francs from the French Chambers to
send a scientific mis-ion to Egypt to investigate

whether the cholera be not due to the development
of a microscopic animal in the human boily, states,

in a letter to Vultaire, the rpiisons which iniluccd hiiu

to recommend the board of hcalih to send out the
tnission in question. He says, " I urged thesen<ling-

out of this nussion on account of the great progress
that science has made since the last cholera epidemic
respecting transmissible iliscasea. Every one uf Ihote
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diseases that have been the subject of a thorough

investigation has led biologists to the conclusion

that they were caused by the development, in the body
of man or the animals, of a microscopic animal, caus-

ing therein disturbances frequently fatal. All the

symptoms of the disease, all the causes of death, are

directly under the influence of the physiological prop-
'

ferties of the microbes. What is needed at present

to meet the requirements of science, is to ascertaiTi

the primary cause of the scourge. Now, the present

state of our knowledge indicates that we should direct

all our attention to the possible existence in the blood,

or in such or such an organ, of an infinitesimally

small being whose nature and properties would in all

likelihood account for all the peculiarities of cholera,

'both as regards its morbid symptoms and the mode
of its propagation. The existence of that microbe

once ascertained would speedily settle the question

as to the measures to be taken to check the spread of

the disease, and might possil)ly suggest new thera-

peutic means to cure it." The mission consists of

four young savants, doctors, and biologists, — Drs.

Roux, Thuillier, Straus, and Nocard. M. Pasteur

hopes, that, by scrupulously attending to the hygienic

precautions he has written down for them, the great

danger they are incurring may be minimized.
— The September Century has several papers to

which our readers' attention may be called. One of

the illustrated articles relates Lieut. Schwatka's

personal adventures in the hunt for the musk-ox.

Ernest Ingersoll gives an excellent account of Mr.'

Agassiz' private laboratory at Newport, and of the

methods he has so successfully introduced for carry-

ing delicate sea-animals through their earlier stages.

An admirable portrait, engraved by Velten, from a

photograph of Notman's, will interest many. It has

more spirit than one formerly published in the Har-
vard regUter. Under the title, ' The tragedies of

the nests,' .John Burroughs writes of the difliculties

birds encounter in rearing their young. The at-

tempts toward the unification in railway time in

this country are briefly discussed by W. F. Allen.

A writer on ornamental forms in nature gives

several striking illustrations of the effects pro-

ducible, with due study, by 'the naturalistic school'

of decorators. With eyes capable of seeing the

stream, moth, vine, and skunk-cabbage 'in nature'

as they appear to our writer, we may doubt the

possibility of their evolutionary limit in art being

ever reached. Like the Spanish-Moorish designer,

he 'evidently did not care three straws for what
all the botanists and florists on earth might think

of his work,' so long as it teach us to regard nature

from the standpoint of art, and tend in some
measure to straighten the devious paths of the

modern conventionalizer.

— The Tribune of Minneapolis, for Aug 16, printed

Dr. Dawson's address before the American associa-

tion in full, as well as long abstracts of several of the

sectional addresses. Subsequent issues gave very

fair reports of the papers read.

— The first number of Kobelt's Iconographie der

sckalentragenden turopaischen Meeres conchylien has

appeared. It is in quarto, with colored plates, and
this number is devoted to species of Muricidae. The
descriptions are in Latin, with German text.

— The Washington, of the Italian navy, under
command of Capt. Magnaghi, is engaged in its

annual cruise for the study of the western Mediter-
ranean.
— One of the Akkas (African pygmies) taken to

Italy in 1873 by Miani has just died of consumption
at Verona.
— The newspapers of yesterday announce that Mr.

J. A. Ryder has succeeded in rearing the American
oyster from the egg. His experiments were made in

natural enclosuies, and so conducted as to preclude

any doubt that the spat obtained has been derived

from any source except that of the spawn artificially

fertilized and introduced into the enclosure. The
greatest obstacle to the cultivation of the oyster is

now removed.
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FRANCIS MAITLAND BALFOUR.

About a year ago came the sad news of the

sudden death of Professor Balfour of Cam-

bridge. If the

loss was felt less

severely in this

countr\- than in

England, it was

onl3- because he

had fewer person-

al friends here

;

and to fully un-

derstand his worth

one must have

known and talked

with him. It is

true that it re-

quired no unusual

insight to read the

fine qualities of the

man in his writ-

ings ; but none
save those who
knew him could

appreciate his re-

markable personal

attractiveness.

Not the least part

of the wonderful

work of his short

life was that

which he accom-

plished as a teach-

er : here as every-

where, his person-

al influence had a

large share ; and

a sketch of Bal-

four's scientific work would be incomplete

without a recognition of the bearing which his

noble character had ujwn it.

The meeting of leading biologists in Octo-

No. 31.— 1883.

ber last, to found the Memorial studentship,

was remarkable in many ways : rarely have

been heard sucii words of admiration and love

for one man as were then expressed for Bal-

four. Many spoke at length of the debt Cam-
bridge owed him.

It ma}' be said that

he divided with

Foster the honor

of giving the great

iinpelus to the bi-

ological movement

in tiie PLnglish uni-

versities. What
Iluxley had done

for Foster, the lat-

ter did for Bal-

four, giving him

the first hearty en-

couragement and

support ; together

they raised biolo-

gy- from the third

to the level of the

first rank of stud-

ies at Cambridge,

equalling that held

by mathematics.

Oxford soon fol-

lowed this impor-

tant movement,
trying to secure

Balfour for the

professorship left

vacant b}' the

death of Rolle-

ston. His con-

nection ' with nat-

ural science at

Cambridge was

described in warm language by Foster, his

teacher, and by Sedgwick, one of his pupils

:

he advanced mori)hology there l)y his brilliant

success in teaching and in research.

/oa.^'^pz.cy^
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In teaching he combined manly Ibrce with

a deHcate regard for the feelings of his i)npils.

From the writer's personal impressions of him

as a lecturer, he did not aim at eloquence, but

to be understood in ever}- step ; rarelj'' looking

at his hearers, he spoke rapidlj- and with in-

tense earnestness, crowding a vast deal into

the hour. The main qualities of his character

shone forth in his lectures,— energj', which he

infused into his hearers ; truthfulness, which

soon gave implicit confidence in his state-

ments ; modest}' and symjjathy, which inspired

effort and free exchange of thought.

Balfour's love of truth came constantly into

plav in his laboratorj- instruction. While

looking over a student's shoulder, he would

sometimes saj- with a laugh, "You must in-

terpi'ct that specimen with the eye of faith ;

"

but this was very far from being a seiious in-

junction, for he exacted of his students the

gi-eatest caution in the progress of their mi-

croscopic work. However tempting a certain

interpretation of a specimen might be, Balfour

never accepted it until it rested on the clear-

est evidence. An instance of this sort is re-

called by the writer, which related to the much

disputed origin of a well-known embryonic

structure. A number of sections had been

prepared, scheming to confirm the view which

Balfour himself had advocated some time be-

fore ; it required considerable self-control not

to attach a somewhat forced meaning to

them : this was, however, forbidden ; and it

was not until several days afterwards that

fresh sections established the fact beyond

question.

To Foster, Balfour repaid his student-debt

by extending, in turn, continued encourage-

jnent to others. He did not fear, as many

great teachers have, that joint labor with his

juniors would derogate from his reputation:

liis joint articles are numerous ; he was zeal-

ous to recognize research done b}' his pupils,

seeming to be prouder of this than of his own

work. Nothing could be more stimulating to

the young men about him, still distrustful of

their powers, than this generous co-operation.

Is it surprising, then, that the voluntary attend-

ance upon his lectures increased in seven vears

from ten to ninctj', and that at the time of his

death twent}- students were engaged in difficult

research in his laboratory? Only those who

are familiar bj' experience with the few incen-

tives among j-ounger students to the study of

biology can appreciate what these numbers

mean.

We need not attempt to give a full list of

Balfour's writings. Thej' began in 1873, his

twenty-first year, with a few short papers ap-

pearing over Foster's name and his own in the

Quarterlyjournal of microscopical science : tliey

terminated nine years later, with his fine work

upon Peripatus, published posthumously in

the same journal, and of which a full abstract

will be found farther on. His extensive in-

termediate works, the Elasmobranch fishes

and Comparative embryology, are universallj^

known.

From the first he devoted himself to embry-

ologj'. While this, as among the youngest of

the biological sciences, admits of rapid work,

it is far from admitting rapid generalization.

No other branch of morpliology requires more

painstaking ; the very materials one has to

study are minute and indefinite ; and two minds

will often place different constructions upon

the same specimen.' There is abundant oppor-

tunity for scientific guesswork, with the feeling

of security that disproval will be difficult.

Balfour understood the real value of guessing

at truth, but he alwaj-s made it ^-ery clear to

the reader when he was so doing ; his hy-

potheses were accompanied b}- definite state-

ments, in which the reasons pro and con were

set forth in all impartiality to each. Herein

lies a chief charm and merit of his work, its

brilliant suggestiveness, side by side but

never in confusion with well-established facts.

Ever}^ chapter contains half a dozen invita-

tions to other investigators to prove or dis-

prove certain provisional statements. Vast

as is the information contained in his Com-

parative embrj'ology, Balfour himself appreci-

ated, that, as far as mere facts went, the first

volume would be somewhat out of date before

the second was in press. Not so, however,
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with his masterly discussions of tlu'sc facts,

wliic'h are found on every page, and the vahu-

of which, to embrvologists, cannot l)e estimated.

Jloreover, to his authorship is hirgely due tiie

rapidly spreadiug interest in embryology in

England and America, — a branch of science,

it will be remeinbei-ed, which had previously

been mostly in German hands.

One freciuently heard from him his own very

modest opinion of his work ; this was not at

all inconsistent with striking indei)endence

and originality of thought, and adherence to his

convictions. His modesty added more to the

recognition of his genius than any assertions of

his own could have done. Many were press-

ing forward to assert his claims, and honors

were fast sliowered ni)on him in England and

abroad. He was admired and beloved by all

who knew him. In scientific discussion he

had the rare quality, which Richard Cobdcn

is said to have possessed, of remaining on

the pleasantest personal terms with his op[)o-

nents.

His energy- in all matters was great, and his

power of writing was unusually rapid ; but, ad-

vised by kind friends, he rareh- overtaxed his

strength, which was limited. He spent most

of his evenings with his friends, throwing off

from his mind the labors of the day, and talk-

ing vivaciously upon the topics of the times.

Wlien the first volume of Comparative embry-

ology was being written, he generally worked

but five hours daily, giving much time to

physical exercise, bicycling, or tennjs. into

which he entered with all the enthusiasm of

his nature. He was courageous, but not reek-

less ; and nothing in his previous life would

lead ns to suppose that the mountain cliuil)

which proved fatal was undertaken in a fool-

hard}' spirit.

Balfour in a few years accomplished tlie work

of a lifetime. His influence was anil is two-

fold, — first, upon those with wliom he came

in personal contact, esi)ecially his scientific as-

sociates and students (an influence wliieli can-

not fail to endure, well expressed by Professor

Kitchen Parker: " I feel that his presence is

still with me ; I cannot lose the sense of his

presence"); and, secon<lly, the influence of

his scientific work, which for genius, breadth,

and truth, can never be surpassed. May the

splendid memorial wliicii has been raiseil for

liim perpetuate his nol)le example as a teacher

and man of science ! Hknuy V. OsunuN.

THE INTELfJGENCE OF BIUDS.

H.vvix<; met with many instances wherein

birds have shown considerable ingenuity in

overcoming the ill results of accidents to their

nests, sncli as often arise during violent storms,

it occurred to me. at the outset of the liird-

nesting season of the present year, to eu'leavor

to test their intellectual powers generally, by
a series of simple experiments, lioping there-

in" to be able to determine to what extent

birds exercise their reasoning faculties.

My experiments, and tlic inferences I drew,

are as follows :
—

Noting the material being gathered for the

nest, partially constructed, of a ehippiug-spar-

row (Spizella socialis), I placed a small quan-

tity of the same in a conspicuous position near

the nest. It was seen by the sparrows, and
examined, but none was removed. I placed

a portion of it upon the margin of the unfin-

ished nest : it was promptly removed by the

male bird, who used only such materials as

were brought to him by his mate. The follow-

ing day the task of lining the nest with hair was
commenceil. I placed a quantity of tiiis mate-

rial on a branch near by, but it was passed

unnoticed. I next placed a few hairs on the

margin of the nest : they were promptly re-

moved. On replacing many of these in the

nest, the entire lining was thrown out. I re-

placed it, and the nest was abandoned.

A week later, finding another nest with

tlu-ee eggs, I adiled a few white cat-hairs to

tiie lining : these were removed. Others of

dark colors were added: they, also, were re-

moved. I replaced both ilark and white hairs:

the eggs were broken, and the nest abandoned.

Four eggs found in a third nest were re-

moved without touching the nest, a wooden
si)Oon whittled for the purpose being used. In

tlu-ee days the female connni'ueed laying again :

four days later three eggs had been' laid, lle-

[ilaced the fom- I hail removed : they were
[iromptly thrown from the nest. I then re-

moved the nest, and, substituting another,

carefully rei)lace<l the eggs without hamlling

them. After what appeared to be a serious

consultation, the new nest was accepted.
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These birds suftered no farther annoj'auce, and

reared their brood without mishap.

Whj' should not these have utilized the ma-

terial for their nest which I offered, rather

than gather similar stuff from distant points ?

They could not have been frightened by any

odor attached to the material through han-

dling, as I was careful not to touch a particle

of it, using a pair of wooden tweezers in every

case. Neither did they see me carrying any

thing to or from their nests. As these, in

all cases, were nearly or quite completed, the

birds had necessarily become thoroughlj^ fa-

miliar with the surroundings, and doubtless

recognized the fact that these offered twigs

and the hair had suddenly appeared in, to

them, some unexplained manner, and the

mystery surrounding it made them suspicious.

Suspicion, I suggest, is a complicated mental

effort. Again : the sparrows were sorel}^ per-

plexed when a nest not of their building, but

of the same character, was substituted for

their own. Here, these birds exhibited fear

;

but finally the maternal instinct overcame the

timidity of the female, and she resolved to

brave the danger or solve the mystery, and

cared for her eggs as usual. The male bird

kept aloof for several days, I think ; but of

this I am not positive. These sparrows were

moved by conflicting emotions, — evidence, I

think, of an advanced degree of intelligence.

Another series of experiments were as fol-

lows : finding a nest of the summer warbler

(Dendroeca aestiva) in a low alder, the foliage

of which was about one-third grown, I girdled

the supporting growths a few inches below the

nest. The leaf-buds withered, and the nest,

which under ordinarj' circumstances would have

been quite concealed from view hj the full-

grown leaves, was now exposed. The nest

was abandoned.
The next girdling experiment was made on

the nest of a white-eyed vireo (Vireo nove-

boracencis) found attached to a low limb of a

small beech. The leaves quickly shrivelled,

and the nest, although just finished, was aban-

doned.
A second experiment of the same sort was

tried, with identical result.

A nest of the summer warbler was found in

a low shrub, containing young birds, and the

supporting branches girdled. The leaves with-

ered and fell, exposing the nest to full view.

The parent birds remained, and successfully

reared their brood.

In these cases we have evidence of mental

operations of a more complicated character

than any exhibited by the sparrows. It is evi-

dent, that in eyevy case, these birds, in selecting

the position for their nests, knew that the growth
of the foliage would afford a desirable, if not
necessary, protection to them. Finding that

the growth of the foliage had been checked,
that the little shelter at first afforded was dail3'

growing less, the}' foresaw that the nests, under
these circumstances, would be too much ex-
posed to be safe from molestation, and they
were abandoned, even after a full complement
of eggs had been laid. Can we explain this by
any other means than by using that ver}' sug-
gestive term ' foresight ' ? But mark : when
the same circumstance occurred after the
young had appeared, the claims of the brood
upon the parents were too strong to be over-

come, and the danger of occupying an exposed
nest was readilj' braved.

Experiments of another character were as

follows : I placed a series of short pieces of
woollen yarn, fastened together at one end,
near the tree containing a partiallj' constructed
nest of a Baltimore oriole (Icterus Baltimore)

.

These yarns were red, yellow, purple, green,

and gray. An equal number of strands of
each color were thus offered to the orioles as

building-materials. I purposely placed the red
and yellow strands on the outside of the tas-

sel-shaped mass, so that these would be first

taken, if the color was not objectionable. To
my complete surprise, the gray strands only
were taken, until the nest was nearly finished,

when a few of the purple and blue yarns were
used. Not a red, j'ellow, or green strand was
disturbed. Here we have an instance of the

exercise of choice, on the part of a bird, which
is full of interest. The woollen threads being
otherwise identical, it was the color only that

influenced the choice of the birds : thej' real-

ized that the red or yellow j'arns would render
the nest conspicuous, although well protected

by the 'foliage of the branch to which it was
attached. Why the green threads were not

taken I cannot imagine. As a result of this

experiment, I anticipated that the orioles

would reserve the brightly colored yarns for

the lining of the nest, and the gray and green
for the exterior. This was a result obtained

two years ago, when I tried a similar experi-

ment ; but the use of red yarn as a lining may
have been mereljr accidental.

Out of mere curiosity, for I could not an-

ticipate what might be the result, I made a few
transfers of the eggs of one species into the

nest of another bird. The results were not,

however, particularly suggestive. I placed

the eggs of a cat-bird (Mimus caroUnensis) in

the nest of a song-thrush (Tui'dus mustelinus)

,
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ami vice versa. The eggs of the former are

dark green ; of the latter, light bhie. No act

indicative of recognition of the change was
observed. I placed eggs of the song-sparrow
(Melospiza melodia) in the nest of a pce-wee
(Sayornis fuscus), and vice versa. The flj--

catchers rejected the eggs of the sparrow^ ; but

the latter accepted the situation, although dis-

turbed by it. Many other changes were made,
with similar results ; and I concluded, that, un-
less the eggs were greatly different in size and
color, about one-half would be accepted ; but,

when a single egg was placed in the nest of
another bird, it was destroyed in nearly ever}-

case. This I found to be true, even when I

tested such birds as are subjected to the annoy-
ance of the cowpeu bird's egg being deposited

in their nests. I was surprised at this result,

and am led to believe that large numbers of
the eggs of this bird are destroyed. It is well

known that our summer warbler frequently out-

wits the cowpen bird b}- building a new nest

directly above the old, — a two-story nest, in

fact,— and leaves the egg that has been left to

her care to rot in the basement, while she
rears her young on the floor above. It will be
seen that from these experiments no very posi-

tive results were obtained. I did note, how-
ever, that, where the change was accepted, it

was not because it passed uhnoticed. but was
submitted to, notwithstanding the evidences of
much misgiving on the part of the birds. In
one case, the nest was practically deserted for

twenty-four hours, and the eggs were chilled

in consequence. The birds sat upon them for

live days, when, as the}' did not hatch, the

nest was abandoned. In previous years I

have made these changes occasionally with

success, but was not able to determine that

the young were recognized as not the offspring

of the parent birds. In such cases the young
were tended with the usual care up to the time
for leaving the nest. This m.ay possibly be
indicative of stupidity. It appeared so to me
at the time ; but I am now disposed to see in it

an indication that the maternal instincts here,

as in other cases I have mentioned, overcame
all other feelings, and that the fact was accepted

by the birds with as good grace as they could

command.
The co-operation of birds, when construct-

ing their nests, is a subject that demands a

good <leal of close attention, and is one surely

worthy of more systematic observation than

has as yet been given it. The man\- ways
in which birds assist each other in nest-build-

ing offer, perhaps, the clearest evidence that

they have a very intelligent notion of what

they are doing, or propose to do. I feel war-
ranted at the outset in making the somewhat
startling assertion, that the choice of location

for a nest is made only after protracted joint

examination of suitable sites, and is the choice
of both birds. I doubt if it ever happens
that one of a pair of birds ' gives in ' to its

mate. Certainly such a thing .as madame
giving up to her lord is unknown in the bird-

world. My impression is, that the female
birds of every species are exacting, obstinate,

and tyrannical. I have seen marked instances

of this among house-wrens, pee-wees, and
even known a cooing turtle-dove to exhibit
unmistakable evidences of a quick temper.
Tliese may seem to be trivial matters, and not
within the range of the scientific study of
animal intelligence ; but it is an error to look
upon such proofs of individuality in this light

:

the}- are among the most convincing evidences
of a high degree of intelligence. If a hun-
dred or more nests of the same species of
birds are carefully compared, it will be found
that "there is a considerable range of variation

in their construction, and a varying degree of
merit in the skill shown by the builders. Is

not this evidence of different degrees of mental
strength occurring among birds of the same
species ?

But to return to the subject of co-operation
in nest-building. J have found, that where
very long, fibrous materials are used, as in the

case of the globular nests of the marsh-wrens,
the birds work together in weaving the long
grasses that form the exterior. I have seen
one of these birds adjusting one end of a
long blade of rush-grass, while its mate held

the other end, until the former had completed
its task to its satisfaction. It was evident that

the weight of the ril>bon-like growth that the

bird was using, quite a metre in length, was
too heavy to be moved to and fro, and at the
same time prevented from slipping from the
unfinished nest. Only by assistance could
such materials be utilized, and only by intel-

ligent joint labor could these little birds build

such large and complete globular nests. Many
birds, too, have been known to jointly carr}-

away a long string or piece of muslin too
heavy or cumbersome for either one to move.
Again : materials are often brought by one of
a pair of birds to a nest which thd other con-
siders unsuitable, and fierce quarrels often

arise from this circumstance. In such cases
we have instances of a ditference of opinion
among birds, which is a marked indication

of mental activity.

CiiAKLEs C. Abbott, M.U.
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THE IGLOO OF THE INNUIT.^ — YV.

The interior of an igloo can be best under-

stood by reference to the diagrams. The one,

fig. 1, is a vertical section through the en-

trance ; and the other, fig. 2, a gronnd-plan.

Directly opposite the entrance is raised a plat-

form oi' solid snow, eighteen inches to two feet

in height, which takes up about two-thirds of

the floor ; and on this are spread the reindeer-

skins which make the bed. Sometimes, if the

party be large and but one igloo built, there are

two of these snow-beds, separated by a narrow

aisle running from the entrance ; the persons

then sleeping at right angles to the positions

shown in the illustration. But such large igloos

are rare, unless of a permanent or

semi-permanent character. On an

extension of the platform forward,

on the woman's side, is placed the

stone lamp ; and here the food is

cooked, and the native skin clothes

are dried. The height of this plat-

form or snow-bed is nearly always

above the top of the low door ; for

the lunuits are instinctively masters

of the simple laws of pneumatics,

and trj' to keep the snow-bed as

high as possible to reach the upper

or warmer strata of air, especially to

keep higher than the cold air, which

can come in through the open door.

The height varies with the perma-

nency of the abode, the tempera-

ture, and with-' the tribe. If very

cold, or if intending to occupy the

igloo for some time, the beds are

made higher than they would be otherwise.

The Netschilluks and Kinnepetoo always make
much higher beds than the Iwilliks or Iglooliks.

There is also much variation in the flatness of

tlie dome ; those of the former tribes, especially

the Netschilluks, being very flat. This, with

their high beds, makes the space between them

1 Continued fram No. 30.

ver}' small : but in compensation their igloos

are the warmest and most comfortable in the

whole arctic region. These Netschilluks (in

and around King William's Land) nearl3- al-

ways have to jump out in front of their beds to

get standing-room to dress in, although all

Innuits are adepts in the art of putting on the

most intricate clothing in the smallest space
conceivable.

The Kinnepetoo In-

nuits (around Chester-

field Inlet, especially

north of it) use few or

no lamps to warm their

snow-huts, and, despite

the high beds and low
roofs, they are cold,

cheerless, and uncom-
fortable beyond measure.
These Innuits are es-

sentially reindeer killers

and eaters, and laj- in an insignificant stock of

seal-oil to burn in their lamps. Walrus-kill-

ing is unknown to them. For light they use

a piece of rendered reindeer suet, laid beside

a piece of lighted moss, all being on a large flat

stone. The light of the stone lamp in all

igloos where it is used is sufficient for all pur-

poses of sewing and repairing. It is certainl}-

equal to the light from three or four kerosene-

lamps, and, with tjre white snow-walls, gives

ample illumination.

The Oo-quee-sik Salik Innuits (around the

mouth of Back's River) , who are salmon-eaters,

are another tribe that dispense with warming
the snow-houses for want of oil ; and this with

their very poor stock of clothing, they being
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almost constantly in ings, makes them a most
foilorn, uncoml'orlablc-lookiug, and dejected
lot of human beings. The powers of these two
tribes to withstand the cold seem almost phe-
uomenal.
The flatness of the domes, however, is not

whoUj- a tribal pecnliarity, but is also a func-

tion of the season of the jear. In the -winter-

time, when the snow is hard and compact,
the roof can be made much flatter than in

the spring, when the warm, sunny days bring
on a tliaw, and threaten to tumble it in. At
such times it is made very peaked, to gain
strength for its weakest points, the inclining

blocks.

The Iwilliks and Iglooliks (among the estu-

aries of Is'orth Hudson's Bay) have ample
supi)lies of whale, seal, and walrus oil, and,
despite their higher roofs, have very comfort-
able houses in the way of warmth, while they
exceed all others in roominess, and ease and
comfort in dressing and undressing.

The heated air, of course, rises to the top ;

and. should it grow too warm inside, this heat
soon cuts its way through the joints of the top

blocks, and enough fresh air enters to quickly

reduce the temperature below freezing again,

cspeciallj- if it be ver}- cold on the outside.

Sometimes this ascending heat makes so much
impression on the edges of the top blocks tiiat

they commence to thaw and ilrii) in an annoy-
ing manner. This is always remedied by tak-

ing a handful or a small block of snow from
the floor, where the temperature is very low,

and applying it to the dripping spot, where it

freezes immediatch", and, like a sponge, ab-

sorbs the drippings. These little pests have to

be watched closely, however : for when they are

saturated with water, and thawed from their

frozen fastenings, they will come down like a

slushy ball of lead ; and it seems as if they

woukl defy all the laws of gravity to get down
a person's. back, or hit a sleeper in the face.

I once bad a large one fall in a pint cup full of

hot reindeer-soup just as 1 had it near my nose,

blowing it \f> hurry up the meal and get away
from a delayed camp.

Small store-igloos are built outside to hold

the bulky material, and often connect with the

main igloo or its entrance, if their contents are

needed from time to time.

Where several families, generally related,

build a family igloo, it is done by making a

large central one, without bed-platforms or

other impediments to roominess ; and around
this are built the smaller family igloos,— two,

three, or even a half-dozen, — connecting with

the central one by high groined arches that

will generally allow of passing from one to the

other without stoo|jing ; and conversation can
be readily carried on between them, these

smaller igloos being more like radiating al-

coves than separate structures. Then the

entrance to the main part is made very long

(fifteen or twent}' feet), and its outer end is

changed from time to time to face away from
the wind, if it be at all strong. The usual en-

trance is so low that one always has to enter

on his hands and knees ; but in these family

igloos the grcat<'r i)art one can accomplish by
stooping considerably. There is always a

crowd of hungry dogs ready to take advantage
of a person's entering to crowd in close behind,

so as to steal a straj' piece of blubber from the

lamp-platform or floor. At all other times

two or three of their heads can be seen closing

the entrance, waiting a good opportunit}' for a

dash. The matron of the house, silting <) la

Turc on the edge of the bed, keeps a good
stout club convenient, and whacks them over the

nose whenever they make an unusually impu-
dent intrusion. At night-times, and during

cold, windy weather, the more lielligerent of

these camels of the cold monopolize the en-

trance for sleeping-apartments ; but they gen-

erally manage to get into some sort of light,

breaking in the door, and the master then arises

and vacates these canine compartments with

the butt-end of a whip or a sledge-slat, antl the}-

remain quiet for the rest of the night.

The temperature inside ranges from freezing

(above which, of course, it cannot ascend) to

about ten to twenty degrees below. Late in

the winter, when all have inured themselves to

the cold, the same tribe will keep their houses

much colder with the same ajjparent comfort.

At these temperatures one feels very warm
after coming in from the outside. The outer

clothes are taken otf. and even baths are in-

dulged in ; the little children, stark vuked,

playing on the reindeer-skins of the bed with

the little puppies and to\' harness. Those
tribes that do not use oil-lamps are, of course,

much colder in tiieir houses, having only the

warmth of the body and a few liglits, with

occasionally some cooking from the lamps

;

yet I do not think it ever gets l>elow zero.

Even in these igloos I have known a Kinne-
jietoo to take a reindeer-skin that had l)een

soaked to rid it of hair, and that ftas api)ar-

ently frozen as solid as boiler plate iron, and,

putting it under his coat against the bare skin,

hold it there not only until it was thawed out,

but also until it was dry, and fit to be used for

a drumhead for their superstitious rites. Jug-

gernaut could show no greater devotees among
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his followers. Sueli are the iron Innuits of

the unmanned igloos of the Arctic.

A recently' constructed igloo is more comfort-

able than one long used, the alternating heat
and cold of the day and night soon converting

the latter into a translucent mass of ice, that

becomes uncomfortabl}^ chilly on a cold night

;

besides, the steam from the cooking and the

moisture from the breath congeal upon the

roof, and, in the course of ten or twelve days,

become so thick as to form a base for a
constant liliputiau snow-storm, which is disa-

greeable beyond measure. One of the most
conspicuous comforts of arctic travelling is the

constant changing of igloos.

(To be coiitiimed.)

BALFOUR'S LAST RESEARCHES ON
PER/PA TUS.

At the time of his death, the late lamented Prof.

F. 51. Balfour was engaged upon an investigation of

the anatomy and development of Peripatus, the low-
est known form of Ti-acheata (insects). Unfortu-
nately, he left his work far from complete; but two
friends, Mr. Sedgwick and Professor Moseley,' both
thoroughly competent, have undertaken and com-
pleted the grateful task of editing what could be
gathered from Balfour's material. We have, how-
ever, hardly more than a descriptive account of Ihe

anatomy and development of the animal. We miss
the fruitful thought with which Balfour enriched his

writings before committing them to the press.

The article is published in the April number of the

Quarterly journal of microscopiaal science, and is ac-

companied by numerous beautiful plates. A portion

of these were drawn by Miss Balfour. Their e.Koel-

lence graces this quiet expression of a sister's close

relation to a gifted brother.

Balfour's investigations were directed especially

upon Peripatus capensis. The memoir opens with
a careful description of the external characters of the

species. The account of the legs is the first satisfac-

tory one published. The number of legs is variable,

but usually there are seventeen pairs. Each leg has
the form of a cone, with a pair of claws at the apex:
it bears a succession of rings of papillae, but towards
the lip the papillae in part fuse together to form three

ventrally placed pads. The foot is distinct, being
separated by a constriction from the upper part of

the limb, and has several pads upon its ventral sur-

face, and bears the two conical recurved claws. On
the middle of the ventral line of junction of the leg

with the body lies the opening of the segmental or-

gans. The disposition of this opening on the fourth
and fifth legs is slightly different. The last leg has
a papilla with a slit-like gland opening at its apex.

The gland itself is large, and runs far forward, and is

probably a modified crural gland.

Part II. is a monograph of the internal anatomy.
In the alimentary canal, a nearly straight tube slightly

longer than the body, five parts may be distinguished.

1. The buccal cavity. Its opening is surrounded by
a tumid lip, covered by a soft skin raised into papilli-

form ridges. Attached to the median dorsal wall of the

cavity is a muscular protuberapce (tongue), covered

by the oral epithelium, and furnished with oigaus of

special sense, like those in the skin, and with chitinous

teeth. On each side of the tongue is placed the jaw,

with recurved chitinous teeth. The jaws are, no
doubt, modified limbs: their structure and action are

miimtely described. The salivary glands open into the

buccal cavity by a short common duct, are variable in

length, but stretch usually two-thirds the length of

the body. They consist of two parts: the first runs

backward as a wide, straight tube; the second runs
forward and upward, is small in diameter, and ap-

parently branching in the figures, though the fact is

not mentioned in the text. The anterior end of the

first part serves as a duct, and is lined by a cubical-

celled epithelium; while the rest of the same part is

Fig. 1. Horizontal section tlirougli the hcfid; trp, traehe.al pit;

««/, Balivary gland; J/, moutli; .s tf, common salivary duct;
e/ijaw; cj.;, outt-r.jaw, or muscular portion ; between the two
jaws lies the sectioa of the tongue.

glandular, and lined by verjf elongated epithelial cells

with their nuclei at their bases. 2. The pharynx is

a highly muscular tube, with a triangular luinen,

which extends from the mouth to about half way be-

tween the first and second pair of legs. (It appears

to me that the author is in error when he statfs that

such a structure is not characteristic of insects.) .3.

The oesophagus, on the dorsal wall of which occurs

the junction of the two sj^mpathetic nerves. 4. The
stomach, by far the largest part of the alim&tary
tract, has its walls irregularly, not segmentally, folded.

The walls themselves are composed principally by the

internal epithelium, the cells of which are elongated,

fibre-like, with their nuclei about one-fourth of the

way from the base; and around their bases are short

cells irregularly scattered, and having round nuclei.

5. The short rectum is chiefly remarkable because the

circular muscular layer is outside the internal layer

formed of isolated longitudinal bands.

The nervous system is particularly interesting; for

it consists of two ventral cords united by numerous
transverse bauds, and having an enlargement corre-
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spending to each leg. The cords are united in front,
above llie oesopliagus. to form tlie cephalic ganglia,
and are also united behind over the anus. The
arrangement of the commissure and nerves of the ven-
tral cords is minutely described. The supra-oesoplia-
geal ganglia give origin to the immense antennary
nerves, and a few small epidermal nerves; laterally,

one-third of the way back, the optic nerves, and two
pairs of smaller nerves near the optic; still farther
hack, a large median nerve from the dorsal surface

;

Fio. 2. Oonerftl iinntomy : the digcxtr
eicini'd ; the niivouB tiyHluin if ropr^

antrnna; op, orul paptlla; br, brain; n

pharynx; om, oeBupltagui*; com. connni_
li-ct; mo4. «o5. «o jr.sL'xmfnlalorganH; ay,
9 o, geuilal opening; an, anus; u c, anal cumraisBurc

cell. The surface of the cuticle is dotted over with
minute spinous tubercles. Scattered over the bkin
are organs of spi'clal

sense, which I think
resemble the olfactory

organs of insects; but
Ualfour regards (hem
as tactile. Each Is a
broad, conical, cutic-

ular spine supported
by large specialized

sensory cells.

The tracheae arise

from openings be-

tween the ridges of

the skin. Each aper-

ture leatls into a pit

formed by the invagi-

naled .••kin; and from
the bottom thereof

springs a bunch of

fine tiacheal tubes,

which display large

adherent nuclei on
their nails, and trans-

verse lines indicating

the presence of a spi-

ral fibre. The open-

ings form two rows
(subdorsal) on the

back, and two rows

on either side of the

median ventral line; they are also fouiul on the feet,

around the bases of the feet, and on the lie.ad.

The mu.Nf?(?.f of the jaws are alone striated: all

others are unstriated. The muscles of the body form

an external double layer of circular fibres, an inner

layer of longitudinal muscles forming live bands (one

^la. 3. Anterior portion of
o>'«lem : ant, antenna) ne
eye ; 0, ventral aplK'ndai^c
tirwl commipBtire; J n. n
the jaw; «y, sympathetic
7>c, posterior lolie of brati

ner\'e« of the oral papilla

ganglion of oral nervee

;

eral nel-\'e(* of ventral chonlf ; Ji n

pedal nervert; /g 2, enlargemeni
correRponiiing tu pedal uerveM
CO, commi^ure.

lal.

tract Ik nuppofted to bo
refenled in black : imt,
»u/. salivary gland

;
/i/i,

/'l,F:i,flT,
e«8ory gland

;

from the ventral siirface, the sympathetic nerves,

which follow the grooves of the pharynx, and unite

upon the dorsal wall of the oesophagus. The gan-

glion-cells are confined, for the most part, to the sur-

face in the supra-oesophageal ganglia, aiul to the

ventral Layer in the longitudinal cords. On the under
side of each lobe of the brain is a conical protuberance

of ganglion-cells, which Griibe regards as an organ of

hearing; but Halfour iiiieslions that interpretation.

The »t(/i resembles that of other insects. The cuti-

cle is thin, and forms a separate conical cap over each

'^%S

Kii; 4. Hectlon of tracheal orilici: : o, cllcinal orilice; />, pit ; Ir,

tracheae; n, tracheal nuclei.

lading median and ventral), and vertical septa of trans-

verse fibres (one septum on each .side of the alimt-ii-

tary canal): so th.at the body-cavity is divided into

three regions, — a median, containing the aliiiienlary

tract, slime-glands, etc. ; aud two lateral, containing
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the nervous system, salivary glands, segmental or-

gans, etc.

The vascular system is imperfectly known. Bal-

four describes a dorsal tube without apparent muscu-
lar walls as the probable representative of the heart,

and mentions a less distinct ventral vessel. (Cf. note.)

The segmental organs, wliich were first recognized
by Balfour,^ conform to the structures designated by
tlie same name in annelids. They consist of: 1°. a
vesicular portion opening to the exterior; 2°.. a coiled

portion, wliich is again subdivided into several sec-

tions; 3°. a terminal section ending by a somewhat en-
larged opening into the lateral compartment of the
body-cavity. The first two pairs, corresponding to the
fourth and fifth. legs, differ somewhat from the rest,

which are all similarly constructed. They are lined

by an epithelium, which varies in cliaracter in the
different parts of the oi'gans: in the first portion, tlie

cells are large, flattened, and have large protuberant
nuclei; the second portion lias a columnar epithelium
in its outer part, in wliich, further, two regions may

Fig. 5. Part of segmental organ : o .t, extei
eegmentjil oi'gan;v^ terminal portion of duet; v, vesicle
7- 9. .9. J.. «ii<-fpflsi\/#i portion!* of segmental canal: ]}/, i

' nortion_

, external opening of the

8 ot, terminal portion.

eegmentjil ,

1,2,3,4, L_
nal opening;

be distinguished histologically; a third region within

this outer part has large, flat, granular cells, with
disk-like nucleolated nuclei; while a fourtli region,'

the innermost of tlie middle portion again, has a lin-

ing of small columnar cells. The inner portion has

a thick columnar epithelium crowded with oval nuclei,

and opens with reflected lips Into the body-cavity.

The fjeneratioe organs are briefly descril)ed by the

ed itors, who do not, however, deal with tlieir histology.

The male organs consist of a pair of testes, a pair of

prostates, and vasa deferentia and accessory glandular
tubules. The female organs C(msist of a median un-

paired ovary and a pair of oviducts, wliich are dilated

for a great part of their course to perform a uterine

function, and whicli open behind into a common ves-

tibule communicating directly with tlie exterior. In
all the legs except the first tliere are glandular bodies.

The large accessory gland opening in the last leg of

the' male is probably a modification of one of the

scries for which the name ' crural glands ' is proposed-

Part III., also entirely written by the editors, treats

1 Balfour: Quart.joum.microsc, 3c.,-sXii,\?rtQ.

of the development. This contains illustrations,

serving to accompany the notice published in the

Koyal society's proceedings (Sciknce, i. 453) ; certain

requisite explanations are added; then follow descrip-

tions and figures of older

embryos than had been pre-

viously described by Bal-

four. Special attention is

called to the following more
important facts:—

" 1. The greater part of

the mesoblast is developed

from the walls of the ar-

chenteron.
"2. The embryonic

mouth and anus are derived

from the respective ends of

the original blastopore, tlie

middle part of the blasto-

pore closing up.

"3. The embryonic
mouth almost certainly be-

comes tlie adult mouth;
i.e., the aperture leading

from tlie buccal cavity into

tlie pharynx, the two being

in the same position. The
embryonic anus Is in front

of the position of the adult

anu.s, but in all probability shifts back, and persists

as the adult anus.

"4. The anterior pair of mesoblastic somites give

rise to the swellings of the pre-oral lobes aud to the

mesoblast of the head.i
" There is no need for us to enlarge upon the Impor-

tance of these facts. Their close bearing upon some

Fig. 6. Embryo, ' stage C,'

witti live somites: a, anal

(?) end. The lips of the
blastopore have united in

the middle.

Fig 7 Section thiough the open blastopore of the embiyo drawn
111 hir 6 bl, blastopoie, mc6, raesodexm, et, ectoderm, eiit,

entoderm.

of tlie most important problems of morphology 'will

be apparent to all."

The paper terminates with a few appropriate and

telling quotations from Balfour's ' Comparative em-
bryology.' The memoir displays the best qualities

1 *( ^e have seen nothing in any of our eectio

identify as of so>caUed mesenchymatous origin.*'

i which we can
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of Balfour's work, and can only enhance the respect

which all biologists feel for him.
[Note. — Since writing this notice, I have learned

of the paper since published by Gaffron upon I'eri-

patus (Sc/iHeider's Zo(((();/i.'!cAe ()C((ra(/e, i. 33). The
original I have not seen, but only a notice in the

Bidlonisches centralbhttt, iii. 319. From the latter it

appears that G.alYron has independently observed
many of the facts discovered by Balfmir, and in some
respects has .idded to them. The following is the ab-

stract of his description of the heart. "As in the

tracheate arthropods, it lies in a special pericardial

sinus, completely embedded in a cellular mas.n, most
developed laterally. Its walls are perfor.ited by fis-

sures, corresponding to the body-segments, ami which
must be sought in the upper half of the tube. Along
the dorsal median line runs a round cord, which is

held (probably wrongly) to be a nerve. The pericar-

dial sinus and the body-cavity communicate through
numerous oval openings in tlie septum."'

|

CiiAKLEs Sedgwick Mixot.

LETTERS TO THE EDITOR.
Preiirie virarbler in Nevr Hampshire.

Several seasons ,igo the prairie waibler (Den-
driieca discolor Bd.), was found nesting at Northlield

in New IIamp>hire, in June I believe, though I can-
not give the exact dale. Two of the nests, however,
and an egg, are preserved, and pl.ace the identity be-

yonil question.
The locality w.as a high, bush-grown p.asture in the

vicinity of a town ; and the nests were pitched about
head-high from the ground, in the crotch of a thorn-

bush. The birds made no demonstrations at the ap-

proach to their haunts, but retired noiselessly, seeking
to screen themselves from view. One nest contained
three eggs, a second four. They are substantially the

same, finely and firmly wrought, cup-shaped struc-

tures, with a well-turned rim. In the latter instance,

the external depth is 2i inches, the internal 1}; outer
diameter 2^, inner 1^. The nest is compose<l essen-

tially of bark strippings, Andromeda chiefly, fine

grass, and blasted vegetable fibre intermingled, and
lined with hairs and the reddish filaments of Poly-

Irichum. The exterior is covered with much cobweb
silk and some soft compositaceous substance, which
serves to compact the whole and secure it in position.

The egg is pointed at one end, dull white, rather

finely and sparsely specked with lilac and marble
markings, aggregating in a circle about the crown,
measures .08x .50 inches, resembling occasional speci-

mens of the chestnut-sided warbler.

So far as I am aware, there is no previous authentic

record of this warbler breeding north of Massachu-
setts in New England. F. H. Hekkick.

Kalmia.

In your issue for Aug. 17, Dr. Abbott doubts if Kal-

mia grows sufficiently large to be used for making
spoons. The abundant tiiickets of Kalmia lalifulia,

beautiful but troublesome, are among the clearest

recollections of my youth in southern New Hamp-
shire. This shrub is there familiarly known as
' spoonhunt; ' and its stems, near the ground, are not

infrequently three or four inches in diameter.
C'll.\8. 11. C'uaj<di.ek.

RIpon, \Vl8., Aug. 23, 18S3.

Letters in a surface film.

Can any one suggest an explanation of the phe-
nomenon described below ?

In a box four feet square, and sunk five feet below
the surface of the ground, was a water-meter con-
nected with pipes for supplying a factory. Over the
face or dial of this meter was a cast-iron cover, on
tlffi outside of which the maker's name was inscribed
in raised letters. During the spring thaws, the bo.x

was half full of surface-water, submerging the top
of the meter some eight or ten inches, .\fter a time
a greasy film collected on the water, and in this film

appeared a counterpart of the raised letters. Tliat
it was not a reflection or otlicr optical illusion, was
l>roved by carefully introilucing a shovel under these
filmy letters, when they were raised and taken out-
side of the box, being still visible.

In the cour.se of a few hours, fresh letters would
appear on the surface. A. P. H.

lioston, Aug. 28, 1883.

An interesting sun-spot.

Owing to a misunderstanding, the scale given with
the sketch of a sun-spot, in the letter from S. P.

Langley and F. \V. Very (Scie.vce, ii. 2(iti), was

printed too large. We reprofluce the illustration

showing the spot, with a corrected scale. — Eu.

A CRITIQUE OF DESIGN ARGUMENTS.
A critique of design arguments. A liistorical rerieio

and free eraminatinn of the methods of reasoninij in

nalurnl llieologi/. By L. E. IIiCKS, Professor of
geology in Denison university, Granville, Ohio.
New York, Charles Scribn'er's Sons, 1883. 11 -f-

417 p. 8°.

That men can talk al)otit the most .serions

)irol)lonis without passion, is certainly sliowu
\ty our author, wlio.se caiulor and excellent

aitn.s have already been recognized on all

hands. For the rest, we must regard the book
with mixed feelings. When we undertook to

re.ad it. wc did not go forth to see a reed

shaken by the wind, nor ijid we find such ; we
dill not venture to look for a. prophet, nor did

wc find one : but we were prepared for just a
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little more deflniteness of philosophic thought,

for just a little more acquaintance with the his-

tory of the subject, and, in general, for just a

little more strengtli. But we must not be too

exacting. This is the work of a student of a

special science. He comes with suggestions

that have been a good while in maturing ; he

expresses himself in clear language, with great

and generally successful effort at fairness ; and

he shows no small ingenuity. His book will

do good both to theological and to scientific

students if they read it. And it can do no

harm to philosoph}'. Such discussion is, in

fact, so timely that one cannot wish that the

book had been kept anj' longer out of print

;

but one must wish that the author had begun

to study the history of thought a good deal

earlier. Achilles at the trench will always be

a sublime figure ; but the lack of armor is not

just that feature in the situation of Achilles

which it is safest for other^ people, at other

trenches, to imitate.

The argument from design, sa3's the author,

is in fact twofold. In one form it is teleo-

logical. Certain events or things are judged

to be intended for certain purposes. This

argument has less signifiance for the men of

to-day than it had for former generations.

The advance of science throws it somewhat
into the shade. But the advance of science

itself tends to bring into clearer light the other

design argument. This is the argument from

the order of nature. Order, it maintains, im-

plies intelligence, is itself a mark or sign of

mind. The more order we discover, the more
intelligence is indicated in the world. This

does not necessarily mean that we infer intel-

ligence as the cause of order ; but it means
that we regard order, however it may actuall}-

be connected with intelligence, as a mark of

intelligence. This argument needs a name
;

and Mr. Hicks proposes to call it the eutaxio-

logical argument, to distinguish it from the

teleological.

The teleological argument alone is not satis-

factory. To prove that anj- thing implies in-

telligence as the cause whereby it was adjusted

to an end, you must know what the end or

purpose of this thing is. And to do this, you
must know that there are ends or purposes for

things at all ; but to assume that you know
this is to beg the question. Teleologically,

therefore, intelligence as the cause of things

cannot be proven ; but onlj- particular adjust-

ments, made by an intelligence already known
to be the cause of things, can be teleologieall.y

discovered. Teleologically j'ou could at best

show, that, if there is intelligence in connection

with the world as a whole, then this intel-

ligence works for certain special aims. But
teleologicall>' it would be impossible, without
aid from some other source, to make certain

that any mind at all is associated with the

world as a whole. It is impossible ' to prove
the existence of intelligence l\y means of the

definite direction given to intelligence,' because
the existence of intelligence ' must be assumed
in order to ascertain its direction.'

On the other hand, maintains our author, the

eutaxiological argument escapes the analogous
objection. Teleology has to assume the exist-

ence of purpose, in order to use it as a proof
of intelligence. But eutaxiology has not to as-

sume the existence of order. Order is the first

and last word of natural science ; and from first

to last science continues to deepen the mean-
ing, and to widen the application, of the word
'order.' The difflcultj' of the eutaxiologist

begins not at this point, but later. Are we sure

that order is a sign of intelligence ? An orderly

arrangement of things is a mark of intelligence

in many cases. " Suppose we find smooth
stones or shells on the beach, arranged at

regular intervals in a straight line, or in three

straight lines to form a triangle : we should

say that an intelligent being had done this"
To be sure, in this case we should suppose
that some man had done it ; but that would
not affect the matter, for, "if we saw such
figures upon the moon or upon any of the

planets, we should at once conclude that the}^

were inhabited bj' intelligent beings." Thus
in these cases, reasons Mr. Hicks, order is

inductivel3- connected bj^ us with intelligence.
" We see intelligence producing orderly re-

sults ; and we project the inference thence

derived over those cases of orderly' phenomena
of which we do not know the cause." But
what is done in special cases of order observed
in forms or in groupings of objects, ought
fairl}- to be done in regard to the whole of
nature ; and that especially because every case

of orderl3- connection that we find, and that

suggests intelligence, is found not alone, but

itself in connection with other cases, so that

we could not flnallj^ stop with our examination
of one case of order before we should know
its connections with the whole of the rest of

the universe. The more, then, we know of

nature, the more orderly and connected does
it seem, and the more reason we have to apply
our induction to the world as a whole.

All this, of course, implies no definite view
about the way in which intelligence is con-

nected with the order of the universe. Whether
it be that arbitrary collocations of matter are
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the iniincflinte sources of the order, or whether
the ohUm- follows from the fiindaiucntal prop-
erties of matter, the result, is the same. And
for a like reason eiitaxiolog}" has nothing to

say of divine altril)utes over and above intel-

telligence. Eutaxiology docs not even by
itself prove the existence of Gotl. It simply

proves that intelligence exists in the universe.

It leaves to other proofs the discussion of
other divine attributes. Eutaxiology having
proved intelligence, teleology can then be used

to prove that this intelligence is somehow
associated with will and power, and works
(through evolution or otherwise) for definite

aims ; and other proofs may be used for other

purposes. In conclusion, why may not the

various theistic arguments agree to divide

labor, and combine the outcome, so that each
one shall undertake to prove just that divine

attribute to whose defence it is especially fitted ?

Thus confusion might be avoided, and the

cause of natural theology advanced. Mr.
Hicks even goes so far as to suggest, in a very

generous outburst (p.' 389), that possibly that

despised creature, the outological proof, might
find some kind of mission in the midst of

his desired association of theistic arguments.

The ontological proof, having very long been

able to saj', —
" I lie so composedly now in my bed.

That any beholder might fancy me dead,"

—

must regard the kindness of Mr. Hicks with

very mixed emotions. He thinks that it might
be 'just the thing to supplement ' the others.

But during its natural life the ontological proof

used to think that the others might possibly

be of use to supplement itself.

Such, then, is our author's own line of

argument. Between the introiluction and the

liual exposition of this argument, lie inserts a

discussion of the history of design arguments.

This is a mere collection of notes, with more
or less ingenious reflections that suggested

themselves to the mind of the collector here

and there in the course of his work. The
'Natural theology of the Greeks and Romans '

is treated in some thirty pages, which arc

devoted to Socrates, Cicero, and (laleu.

How, one may ask, would it look for one to

head a chapter with the title ' The astronomy

of modern times,' and then to treat the subject

by briefly expounding some statements of

Galileo, Lord lirougham, and Dr. Whewell?
Thirty pages u)ight well be the limit allowed

by the plan of our author ; but such a space is

not too limited for a really connected historical

sketch, with some attention to the perspective

in which every man's thought ought to be
viewed. The author's account of Spinoza is

similarly imperfect, because uo effort has been
made to see what the man, with his odd,
crabbed method, really had in mind. We are

told, what we all knew before, that Spinoza's
method is unsuccessful ; Imt, for the rest, we
learn more in this chapter al)out Mr. licwes
than about .Spinoza. ' Keiraarus,Kant. Hume,
and Held ' are somewhat embarrassed to find

themselves side by side in one chapt'er ; and
poor Kant especially is ra.ade to speak as he did

in 17(53, instead of being allowed to present
himself as he does in the ' Critique of pure
reason,' nearly twenty years later. Although
this error is in just this discussion not so
serious as the corresponding error would be in

expounding otiier parts of Kant's doctrine, 3'et

the method is unhistorical ; and the residt is,

that, in summing up, Mr. Hicks hopelessly

confuses Kant's lire-critical and critical periods.

In short, our author shows himself in general

no historian of ihonght. Throughout the

whole sketch, there is a lack of a sense of the

development of thought. P2ach man's notions
stand beside his neighbor's, as if the philoso-

phers were all siieakers in a debating-club.

And Mr. Hicks, as intelligent listener, adds
his applause and his comments in brackets,

and is not afraiil to express himself with even
boyish freedom of speech. But he is always
good-humored, and his criticisms often hit the

mark very well. Yet it is to be hoped that

nobody will undertake to judge the history of
natural theology on the basis of this account.

Now as to the result. What shall we saj'

of eutaxiology? We have no hesitation in

declaring the argument, as our author presents

it, an altogether defective one. For, as he
presents the eutaxiological argument, it is an
inductive argument, and solely inductive. If

we saw a triangular arrangement of objects on
the moon, we should conclude that some intel-

ligence had done this. We should extend the

known associatioti of intelligence and order,

as we find it about us, to cases of order more
remote from our direct observation. We
should conclude that order is a sign of intel-

ligence, even where we have no other evidence
of the i)resence of intelligence. So reasons

Mr. Hicks. But is this sound? And, tirstris

the author's suggestion about the supposed
geometrical figure seen on some planet a
correct one? Should we, if we saw such a
figure on some planet, at once conclude that

intelligence had caused it, or was in any way
associated with it? .Surely not everybody
would feel the force of such an induction.
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Most scientific astronomers, observing sncli a

regular figure for the first time, would at once

look for some ordinarj' physical explanation

of its presence, even as they now try to

explain tiie shapes of the planets ; and, failing

to find such an explanation, they would be

content to call the triangle a mystery. Only

some man whose position as a public lecturer

on astronomy demanded that he should have

a new sensation ready for each new lecture-

season would be apt to insist on the existence

of some set of geometricallj' disposed plan-

etarj' giants. More sober people would be

content with an ignoramus. But how mucli

less satisfactory becomes such an induction

when applied to the whole of nature ! At best

would not such an argument be lilvc the induc-

tive reasoning of a man, who, having already

learned the modern doctrine of the relation of

tlie colors of flowers to the habits of insects,

should for the first time, and without any pre-

vious knowledge of marine zoology, find a

colored shell by the sea-shore, and who should

then at once expect to find some race of insects

in some analogous relation to the inhabitant

of this shell ? Or, again, if one extended even

to the rainbow, or to the sunset, an explanation

derived from the case of colored flowers, and

their relations to insects, would not the

argument possibly be no more absurd than the

induction upon which Mr. Hicks lays so much
stress ? Men and beavers and other creatures

make orderly groupings of things. Hence
order impHes intelligence, and that wherever

we find order. Is this argument any better

than the old teleology ? Mr. Hicks is deceived,

it would seem, by the vast wealth of facts to

which his argument" appeals. He neglects the

difticulty of bringing such various facts within

the control of an induction that has for its

narrow basis such intelligent activity as we
see about us among men and animals. As
induction, pure and simple, eutaxiology seems

to us simply worthless.

But is the order argument in any form there-

fore worthless? Certainly not. Mr. Hicks

does fine service in bringing before the public,

just at this moment, a thought that is by no

means new, and that is profoundly suggestive.

'What does the order in the world imply?'

This is a great question, not of inductive

science, which is concerned solelj' with dis-

covering the actual order itself, but of general

philosophy. And Mr. Hicks is, we doubt not

at all, quite right in saying that order implies

intelligence. But how, and what intelligence?

Such questions he leaves wholly nnanswered.

The critical philosophy of Kant would, strictly

speaking, affirm that order in the world imiilics

only the intelligence of tlie thinking subject

to whom the world appears. The world is

orderly, because onlj' as orderl3- could it be-

come known to an intelligent being. Not the

world in itself, but the world for thinking

beings, is to be viewed as orderly. This view
would make short work of our author's ' in-

duction,' but it would not satisfy him. He
would then need to know and build beyond
Kant. In short, Mr. Hicks has verj- ingeniously

set his reader down at the beginning of a great

philosophic problem. It would argue a lack

of intelligence in the reader if he did not seek

to bring his thoughts into a better order than

that in which Mr. Hicks will have left them

;

and the author's service lies in making it im-

possible for an inquiring mind to rest content

with what is here ofl'ered to him. This, how-
ever, at least, he has very well suggested,

though he has not proved his suggestion : viz.,

that the postulate of natural science is the

rationalitj' of the world. "Whether we find

order, or onl}' seek it in nature, we are always

a priori sure that the world is actually- full

of connections that admit of expression' in

rational terms, of explanation to an intelligent

mind. And so we assume a fundamental like-

ness of nature and intelligence that suggests

to ns very stronglj' some kind of real unity

or identity of nature and intelligence. But
whether this suggestion has any ground,

whether this identit3- of nature and mind is

to be accepted at all, or is to be accepted in

Kant's sense only, or in Berkelej''s sense, or

in Hegel's sense, or in some other sense, this

is a matter for philosophj- to discuss. We
thank Mr. Hicks for having shown afresh the

necessity for such discussion. His eutaxiol-

ogy is not so original as he thinks ; but his

offering on the altar of philosophy' deserves

the reward due to every gift that a speci.nl

student of natural science finds time to oflfer

in the true spirit of calm investigation.

MAYNARD'S MANUAL OF TAXIDERMY.
Manual of laxidermi/ ; a complete guide in collectinfj

and preserving birds and mammal.i. By C. J.

Maynard. I3oston, 5. E. Cassino Sf Co., 1883.

16+lllp.,illustr. 12°.

A REALLY complete guide in collecting and

preserving the objects named in the title of

this work, which can safely be relied u|)on for

information under all circumstances and in all

climates, has long been sorely needed bj- the

host of amateurs, taxidermists, travellers, and

even professional naturalists interested in verte-



September 7, 1S83.] SCIENCE. 313

brate zo61og\-. Notwithstanding the presence

of the neat little volume before us, and its prom-
ising title, a complete guide is still as nuicii a

desideratum as ever. Like all other books
which have appeared in English on this subject,

this volume is small and thin, and, we are com-
pelled to add, wretchedly illustrated. Of the

one hundred and one pages of subject-matter,

sixteen are frittered awaj- in an eflbrt to inform

the reader where birds of the various families

from Turdid,ae to Alcidae are to be found.

Mow much better to have devoted this space to

adequate instructions for mounting dried skins,

which important branch of the subject is sum-
marily disposed of on a single page, instead

of to such cheap information as that ' the

chimney-swift inhabits chimneys,' that king-

fishers are found ' in the vicinity of streams,'

and the like. With the exception of the above,

all the information and advice contained in the

chapter on collecting is valuable, and bears the

stamp which experience places upon its work.

The chapters on ' skinning birds ' and • mak-
ing skins ' would be very satisfactory but for

one tlii'ig. While the author strongly con-

demns dry arsenic as a dangerous poison, and

sajs not a word about arsenical soap, the onlj-

preservative he recommends as fit for use is

one compounded onh- by himself. After extol-

ling its virtues to the extent of two pages, but

carefully withholding all information as to its

composition, he coolly informs the reader

that its price is ' twenty-five cents per single

pound.' We are told that tannic acid, alum,

salt, or black pepper ( 1
) may be used to tem-

porarily preserve skins until the other can be

procured. The ' dermal preservative,' which,

strange to say, is not a poison, is recommended,

or rather exclusively directed, in no fewer than

fourteen places throughout the work, for mam-
mals, birds, reptiles, and fishes, as a non-poi-

sonous astringent, absorbent, deodorizer, and

insecticide ; and, if the reader is at all credu-

lous, he will be led to exclaim. There is but

one preservative, and C. J. Maynard is its

maker! If this little book is "honestly in-

tended to meet the wants of amateur collect-

ors wherever it may find them, and not to

increase the sale of a nostrum of doubtful

value, nor to advertise the author's business,

the author has taken a queer way to show it.

It will not be surprising if his readers resent

such unfair treatment.

Willie tliere is much that is practical, valua-

ble, and new in the chapter on mounting birds,

and in those detailing the treatment of mam-
mals, reptiles, and fishes, they are all deplor-

ably incomplete ; and we vainly regret that the

author did not go as deeply into the subject,

and with as good diagrams and illustrations, as

he might have done. The information given

is valuable as far as it goes ; but there are only

one-quarter as many facts stated, and direc-

tions given, as the unskilled operator needs to

know.
As an example of the doubtful value of such

highly condensed instructions, we ma}' take

tliose for skinning small mammals. The au-

thor says, "... peel down on either side

[of the body] until the knee-bones are exposed,

then cut the joint, and draw out the leg, at

least as far as the heel." Not a word is said

about skinning the foot, and removing the flesh

under the metacarpal and metatarsal bones:

hence we suppose it is left to decompose, which

it will generally do right speedily, and at the

expense of the hair and epidermis above. We
should like to sec the author remove and pre-

l)are the skin of any monkey according to his

own directions.

We are honestly sorry we cannot freely

recommend this manual — nor any other in

our language, for that matter— as being well

calculated to meet the wants of those for whom
it is intended. An epitome of the subject is

no longer wanted, but a handbook which shall

be reallj- complete is needed very much.

ELEMENTARY TRE.ATISE ON THE
MICROSCOPE.

Traitc e'le'menlaire du microscope. Par Eugknk
Trutat. Conservateur du museed'histoire natu-

relle de Toulouse. Paris, Gau/Aier-FiV/arx, 1883.

322 p., leS ill.

Few are aware of the m.agnitude to which

microscopical work has grown. The modern
methods of research in the physical and bio-

logical sciences have involved more and more

an appeal to the microscope. As a result of

this growth, we find whole volumes devoted to

a description of the microscope and its appli-

cation to the various departments of study.

Microscopy has been taught in our scliools

only a very few years. This is partly due to

the fact that formerly the instruments were

both expensive and imperfect. There was
also an almost total lack of literature ujwn

tlie subject. At the present time, bowever,

there are plenty of good works on microscopical

technology, and the microscope as applied to

the study of medicine in all its branches, in-

cluding biological research.

In a work like this before us. it is necessary

to present a large amount of material of such

an elementary character that it is of value
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only to the novice. It is decidedly a French
work, written b^' a true Frenchman. Neither

an instrument nor an accessory is mentioned,
unless either invented or manufactured by a

Frenchman. The stands of Verick are given
great prominence, as are also those of Hartnack.
When we consider how beautiful and useful

are the instruments of our own countrj', to

say nothing of the fine productions of English

houses, we are forced to call the work ' an
elementary treatise on the French micro-

scope.' For convenience, elegance of design,

and varied adaptabilitj', the French microscope
will not compare with those of our own coun-
try, while we far excel in the superior quality

of our objectives.

The microscopist will be much interested in

reading the chapter on the projection micro-

scope. Electricit}' will soon furnish us with

proper illumination.

More information is given under the head
of mineralogical research than in any work
brought to our notice. Among the accessories

mentioned is the camera lucida of Oberhauser.
It is a form little used in America, and yet
it is one of the most convenient and perfect

of its kind.

The new pattern of Malassez's Compte-
globules, bj- Verick, is minutely described.

The results obtained hy this instrument promise
to be verj' accurate : we have practically tested

its merits, and can give testimony to its pre-

cision. The method for photographing from
the microscope is not so simple as that em-
ployed here by the use of dry plates ; and, if

the frontispiece be taken as a sample, it is not
more satisfactory. The author shows perfect

familiaritj^ with the instruments and accesso-

ries, together with their applications as made
and used in his own country. C. H. Stowell.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

PROCEEDINGS OF SECTION E.— GEOLOGY AND GEOGRAPHY.

Reports of comtnittees on geological subjects.

To the call for a report of the Committee to 7nemo-

rialize the legislature of New York for a new sur-

vey of Niagara Falls, Prof. James Hall responded,

that several surveys had been made, or were jn

progress, in connection with legislation by the State

of New York for preserving the scenery. Tliese

would supersede the need of any worli of the kind

by the association. The committee was discharged.

To the call for a -report of the Committee on state

geological surveys, Prof. N. H. Winchell responded,

that the committee had never been called together,

and there was no probability of its action. The'
committee was discharged.

To tlie call for a report of the Committee on the

international congress of geologists. Dr. T. Sterry

Hunt (by request of the chairman. Professor Hall)

responded as follows :
—

The committee held a meeting in the month of

November last. Two important questions came up,

— of geological nomenclature, and topography. It

was suggested by Professor Hall, that the only action

which could be taken in support of the system of

uniform mapping and colors, and signs and symbols,

would be to prepare maps of the United States as

a whole, and perhaps also maps of portions of the

United States, and to color them by different

systems; the system adopted being that of Major
Powell of the U. S. geological survey, and one or

two others. Major Powell has been good enough
to say that he would endeavor to prepare such maps,
and aid in every way the carrying-out of the scheme.
I have no doubt that the matter will be so well man-

aged that the whole question of geological topography
will be settled.

As to the question of geological nomenclature,

we had much difficulty in getting reports of the

previous meetings; and we have named several

persons, some of whom have already handed in,

or have in process of preparation, their abstracts

of geological nomenclature; and I have every rea-

son to hope that in the course of a few weeks we
shall have the whole of that matter in shape to

transmit to the Berlin congress a full and proper

representation of the views of American geologists

with regard to our geological nomenclature. There
is one thing very much to be regretted,— the possi-

bility that the meeting of the American association

and the British association will come in collision

with the meeting of the Berlin congress. Nothing
definite has been arranged, so far as I can learn- by
letters. I have met with no response, but I was told

that the time of the Berlin congress had not been

fixed. In the committee which was held to consider

arrangements for the meeting of the British associ-

ation, it was suggested that we put ourselves in com-
munication with the local authorities of the Berlin

congress, and endeavor to get them to fix the time of

their meeting so late in September as will allow

members of the American and British associations

to leave this continent after the meeting of our asso-

ciations so as to be present at the Berlin congress.

The committee was continued.

The Committee to confer with the United-Stales

geologist in regard to co-operation between, govern-

ment and state geological surveys was called on for a

report. Prof. James Hall of Albany responded in-
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formally: The condition of the state survey is likely
to be materially intlueuced by the law of the general
government extending the U. S. geological survey
over the states. Proper deference to the head of
the U. S. survey required that some action should
be taken by which we could confer with Major
Powell, to understand our relations to the survey.
To prevent any jealousy or uncertainty with regard
to what might be the relation of the state survey
and the general survey, I suggested the appointment
of this committee. I had no intention myself of
taking any active part in the matter; and I think
there are gentlemen on the committee, much younger
than myself, who will do all the work. I believe
several members of the committee have had very
pleasant interviews with Major Powell, as I have
myself, since these meetings commenced ; but I had
forgotten that I was to make a report. 1 think it is

desirable that there should be very frank intercourse
between the gentlemen who are conducting the st.ite

surveys and the head of the general government
survey, so that we may know what is to be the result

of their various surveys which are so very important
to geological science. Workers at a distance from
each other cannot, without some means of inter-com-
muuication, — which, I think, may be established

with the head of the general survey,— bring the
results of their labors to a fair comparison with those
which are done a thousand miles away.

JIajor Powell expressed the hope that the commit-
tee would be continued. Several members of the

committee had conferred with him with reference to

the surveys, but Ihey had not conferred as a com-
mittee. Practical relations have been established

between the general survey of the United States and
several of the state surveys. He thought it was
probable that such arrangements could be established

as would make it satisfactory to all.

The committee was continued.

PAPERS READ BEFORE SECTION E.

{PAPERS ON GLACIAL PUENOMENA.)

The life history of the ' Niagara river.

BT JULIUS POI!LM.\N OF BUFFALO, N.Y.

A SEKiES of observations whose points were given

in detail had convinced the author that the forma-

tion of the gorge of >fiagara had been a matter of

tens of thousands, rather than of hundreds of thou-

sands, of years. The beginning of the history miglit

be stated as in the pre-glacial epoch. A lake then

occupied the valley of the Tonawanda; its outlet

was the line of the ancient Niagara River from the

falls to the whirlpool: thence, by way of the St.

Davids valley, into the Ontario valley. All these val-

leys were closed during the glacial period. The sub-

sidence of Lakes Erie and Ontario was that of one
body or region, until they were separated by the

Lewiston escarpment; after that the drainage of

Lake Erie found its path through drift deposits

and old existing valleys to Lake Ontario. The lat-

ter lake subsided slowly, and no waterfall was
formed at its entrance. The river excavated its

gorge to the whirlpool, not by means of a retreating
fall, but .as a rapid in an old shallow valley. At the
third pool, this patli met the ancient river-valley: it

was along that valley only, that the falls receded to

their present site. The retreat of the fall was not
the means of excavation, for at least seven miles
usu.ally ascribed to it ; the portion which would offer

the most resistance, between the falls and the whirl-

pool, being already excavated.

From that point to Lewiston, the progress was
very rapid in cutting the gorge; a shallow valley had
partly removed the hard limestone, and the softer

underlying shale rock was a barrier much more
easily penetrated. We have no exact data of the

retrocession of the falls within periods of modem
observation. A comparison of Professor Hall's

map of the falls in 1S41, and that of the United-
States lake survey in 1875, shows wide discrepancies.

After all reasonable allowance for inaccuracies, we
must admit that parts of the Horse-shoe fall have re-

ceded in thirty-four years at least one hundred feet,

and on the American side the recession is from
twenty to forty feet. These f.acts all tend toward a
shortening of the history of the present river.

In the discussion that followed. Professor Hall ex-

pressed a doubt as to the dependence that could be
placed on differences between surveys made by dif-

ferent persons, using differing methods. That there
had been retrocession within the period of our obser-
vation, he did not doubt; but it could scarcely be so

rapid as was Indicated by the estimates of Dr. Pohl-
man. Other speakers discussed the paper, which was
of special interest, because it fired the first gun of the

glacialists in the geological section, .^nd it roused their

opponents.

Glacial cafions.

BT W. J. McOBE OF SALT LAKE CITY, UTAH.

Tuts paper was read, in the absence of its author,

by Mr. Warren Upham. It considered the action of
a glacier as being, to a certain extent, capable of

representation by mathematical formulae. It was
admitted, however, that some of the qu.intities in

the equations must remain very indefinite. The
paper was almost wholly theoretical, and .irrived at

the following conclusions : The temporary occupancy
of a typical water-cut cailon by glacier-ice w^ill, 1°.

increase its width; 2°. change the V to a U cross

profile; 3°. cut off the terminal portions of tributary

caQons, and thus relatively elevate their embouchures;
4°. intensify certain irregularities of gradient in the

cailon bottom: &°. excavate rock basins; (!°. develop

cirques; and, in general, transform each'cafion into an
cqu.ally typical glacial caiion. It follows that these

features do not necessarily imply extensive glacial

excavation, or indicate that glaciers are superlatively-

energetic engines of erosion.

Owing to the custom of abstaining from discussion

on a paper in the absence of Its author, the dissen-

tient opinion of many who were present was not
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fully elicited. The general expression was to the

effect, that the theory had been framed without suf-

ficient observation of the facts, and tliat, if the author

had taken the trouble to see and examine various

canons, he would have come to a widely different

set of conclusions.

The ancient glaciatioii of North America : its

extent, character, and teachings.

BY J. S. NEWBEERT OF NEW YORK.

While the glacial area on our continent has not

been fully explored, there is abundant proof for the

following propositions : 1°. Glaciers covered most of

the elevated portions of the mountain belts in the far

west as far south as the 36th parallel, and in the

eastern half of the continent to the 40th parallel of

latitude. 2°. The ancient glaciers, which occupied

the area above described, were not produced by local

causes, but were evidences of a general climatic con-

dition. 3°. They could not have been the effect of

a warm climate and an abundant precipitation of

moisture, but were results of a general depression

of temperature.

The traces of glaciation are similar in kind, and
apparently in date, over the whole ai'ea: they are

therefore effects of general, not of local, causes. East

of the Mississippi, the evidence is even more wide-

spread and impressive than in the far west. The
area bearing marks of ice action, and strewn with

drift, extends from New England westward, parallel

with the Canadian highlands, in a belt five hundred

miles wide and over two thousand miles long. Its

northern extension has not been traced beyond

Winnipeg; but there are reasons for believing that

it reached to the Arctic ocean, and that the great

lakes are pre-glacial river-valleys, scooped out and

modified by ice. Fully half the continent north of

the 36th parallel was glaciated. So far as we now
know, the glaciation was synchronous.

The iceberg theory was opposed by Dr. Newberry,

on the following grounds: It postulated a water-line

with irregularities of level that are irreconcilable.

The direction of the scratches, and the lines of devi-

ation of the bowlders, require that the northern por-

tion of the continent should have been all submerged,

leaving no land for the origin and starting-point of

icebergs. If the icebergs could have been formed

and floated, an incomprehensible tangle of ocean-

currents would be required to account for their move-

ments. The evidence of sea-covering, in the form of

marine shells, is totally absent from the great drift

area of the interior, while they are found abundantly

in the Chamislain and bowlder clays of the coast.

Finally, the inscription left by the eroding agency is

characteristic and sui yeneris.

The record of the ice period on our continent is far

more extensive and impressive than it has been rep-

resented. The phenomena were due to an extrane-

ous and cosmical cause, not to any thing local or even

telluric. The question here passes from the geolo-

gist, and must be addressed to the astronomer. Pro-

fessor Newberry briefly recapitulated some of the

theories which have been suggested by Croll, New-
comb, and others, to account for the glacial epoch.

Result of explorations of the glacial boundary
between Neiw Jersey and Illinois.

BY G. F. WKIQIIT OF OBERLIN, OHIO;

After citing reasons for desiring a careful resume

of the subject, — the observations being scattei-ed in
,

the works of different explorers, — the author pro-

ceeded to name those who had determined, for dif-

ferent regions, the southern boundary of the glacial

area. Starting at the eastern coast. President

Edward Hitchcock was the first to intimate that the

backbone of Cape Cod was a part of the terminal

moraine if the theory of Professor Agassiz were true.

Clarence King made a similar assertion as to ac-

cumulations near Wood's II oil and on the Elizabeth

islands. Professor Charles H. Hitchcock declared

that the backbone of Long Island was the foot of a

terminal moraine. Warren Upham went over this

field, from the end of Cape Cod to Brooklyn, to verify

the hypothesis. Professors Cook and Smock traced

the moraine across the state of New Jersey. Pro-

fessor Lesley commissioned Professor Carvill Lewis
and the author of the paper to continue the explora-

tion across Pennsylvania. In Ohio, Professor New-
berry has approximately outlined the boundary; but

in Ohio, Indiana, and Illinois, the survey was carried

on by a number of different persons before the most
distinctive glacial features were fully understood.

The chief indications on which reliance can be

placed to determine glacial action are striated rocks,

striated stones, bowlders, and till. Eocks near the

margin are often so deeply embedded in till, that

their markings are not apparent. The softer rocks

do not always retain their striae : this has often been
the case in Ohio. In certain situations, stones might
be striated by a landslide, or the grounding of an
iceberg; but the area over which striated stones are

found is too vast for such explanation of their pres-

ence. The bowlders are of granite and metamor-
phosed rocks from northern Canada and the shores

of Lake Superior: their presence Is relied upon only

when they are on such high lines as to preclude the

likelihood of their having been transported by the

agency of rivers. Till is spread over the whole area:

it is defined as an unstratified deposit, containing

striated stones of various sizes, — fragments of rock

foreign to the locality. Its composition varies,

through mixture with underlying material. It covers

and gives fertility to northern Ohio, Indiana, and
Illinois. Till has been ch.aracterlzed by Professor

Newberry as the grist of the glacier.

Briefly told, the boundary-line of the glaciated area,

so far as now accurately known, is as follows : Begin-

ning on the island of Nantucket, it runs through Mar-
tha's Vineyard, No Man's Land, Long Island from east

to west, across Staten Island, entering New Jersey at

North Amboy, and after bending northward and mak-
ing a right angle near Dover, crosses the Delaware
at Belvidere. Tljence it runs north-westerly through
Northampton, Monroe, Luzerne, Columbia, Lycom-
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ing, Tioga, and Potter counties in Pennsj'lvania, and
Cattaraugus county, New Tork, reaching its most
northerly part about five miles norlli of Salamanca.
From here it runs through Warren, Venango, Butler,
Lawrence, and Beaver counties, to the Ohio line,

crossing Beaver creek at Chaintonn about fifteen

miles above the Ohio river.

The boundary enters Ohio in the northern part of

Columbiana county, and proceeds nearly west to the

middle of Stark; then turns more to the south,
touching the corner of Tuscarawa.s, and dividing
Holmes into two nearly norlh-and-south sections.

Near the north-east corner of Knox, the line makes a
right angle, and runs south through Knox, Licking,

the north-west corner of Perry, Fairfield, Ross, High-
land, Adams, and Brown counties. Then it follows

the line of the Ohio river across Clermont, and enters

Kentucky near the boundary between Pendleton and
Campbell counties, and, after crossing the northern
part of Kenton and Boone counties, recrosses the

Ohio, entering Indiana a little below Aurora.
In Indiana the line still continues to bear in

a southerly direction through Ohio and .Jefferson

counties, grazing the edge of Kentucky again oppo-
site Madison, and reaching its southernmost point

near Charleston in Clarke county, Ind. From here

it bears again to the north, through Scott and Jack-

son counties, to the line between Bartholomew and
Brown, and follows this to the north-east corner of

Brown. There ^ain it turns to the south-west,

touching the north-east corner of Jlonroe, where it

again bears north for ten miles, to near Martinsville

in Morgan county. Here again the line turns west

and south, passing diagonally through Owen and
Green counties, and in Knox as far as Harrison town-

ship, ten miles south-east of Vincennes. Beyond
this point, the author did not propose at present to

trace the line.

The signs of glaciation cease where there is no
barrier to account for their cessation, and where
no barrier ever could have existed such as must be

supposed if the so-called gl.acial phenomena are the

product of floating ice. Of the correctness of this

inference, the different elevations at which the signs

of glacial .action cease are sufficient proof. For in-

stance, the line is near sea-level in New Jersey; in

Pennsylvania it rises over Mount Kittatinny to a

height of 1,200 feet, then descends SOO feet into a val-

ley, and, again rising, reaches the summits of moun-
tains 2. OCX) feet above sea-level. Crossing tbe valley

of the Susquehanna at an elevation of only 500 feet,

the line mounts the AUegbanies diagonally, and runs

over them at a height of 2,.")()0 feet.

The paper proceeds to describe certain marked
features of glaciated are.is. South of New England,

the terminal line is characterized by a series of gla-

cial hills, 100 to 300 feet high. These are also ob-

servable in New Jersey, near Plainfield and Menio

Park.

Among the most interesting results of the author's

survey in Ohio, was the demonstration of the exist-

ence of an ice-dam across the river at Cincinnati.

The line bounding two glacial accumulations crosses

the Ohio river into Kentucky, near the boundary
between Campbell and Pendleton counties, about
twenty-five miles above Cinciun<iti, and recrosses it

near Aurora, Ind., about twenty-five miles below
Cincinnati, thus filling the channel for about fifty

miles of its course. The Ohio, it should be said,

occupies, throughout nearly its whole extent, a nar-

row valley of erosion, not often, more than a mile
wide, and from :j(X) to .")00 feet ile.'p. Emptying into

the main channel there are subordinate channels all

along, of smaller dimensions, but of nearly equal
depth. The proofs that tlie ice bodily crossed the
river at the point indicated arc, that till and granitic

bowlders are found in the Kentucky hills south of

the river to a certain distance, and not beyond it.

To the question, Why is the boundary of the glacial

area so crooked? the author replied at some length;

•assigning as a principal cause, aside from differences

of level, the probability that unequal amounts of

snow fell over different regions of the north. The
effect of such diiterences of accumulating snowfall,

in determining the extension of the glacial outline,

is illustrated by supposing that two loads of s.and are

placed in one pile, and one load in an adjoining pile;

when the s.and will flow downward to unequal dis-

tances upon a level.

A little reflectiim will show that the glacial theory

will not make extravijgant suppositions as to the

amount of ice required. The ice was indeed 600 feet

deep over New England, and, very likely, of an
equal depth over the area to the west; but it is not

necessary to suppose a great increase of this depth to

the north. All that is necessary is to suppose great

.accumulations of ice to the north of the granitic hills

of Canada, starting a movement past tliem to the

south. This movement may have been kept up to-

ward the margin by fresh accumulations of snow
upon the spreading glacier. An accumulation of

snow over the glacier in any part of it would spend

its effective force in giving impetus to the movement
of the front along the lines of least resistance.

The discussion which followed the reading of this

paper took a wide range, as the paper itself contained

many points of interest. The opponents of the gla-

cial theory, or of the younger theories which have

sprung from its loins, based their criticisms chiefly

upon doubts of tlie evidences of glaciation. The
questions raised, as to the distinctive characteristics

of glacial and subaqueous deposits, gave tone to the

paper of the next speaker, which was delivered orally,

and was, at least in part, extemporaneous.

The tenuixial moraine west of Ohio.

BY T. C. CUAMBEKLIS OF BELOIT, WIS.

This paper was introduced by a statement of the

author's views on some points that had been alluded

to in the discussion of Professor Wright's paper. Dr.

Chamberlin had himself observed the features of the

drift-bearing area west of the Kocky Mountains.

Certain of the drift clays are unquestionably glacial:

others have quite as certainly had a wholly different

origin. Be specified with great particularity the



318 SCIENCE. [Vol. II., No. 31.

means for discrimination between the clays, but ad-

mitted that there were instances where tlie different

types seem to blend insensibly into each other.

West of the Scioto valley, the border of the drift-

bearing area is not marked by what is regarded as a

moraine. There is, however, an extension of what
Professor Wright has characterized as the 'glacial

fringe,' consisting of bowlders. In Dakota county,

Minn., this fringe is very wide. At Crystal lake

there is a well-marked moraine, and possibly there is

another a little to the westward. Farther to the

west, there is no accumulated morainic drift. West
of the Missouri, there is no evidence of glacial

ploughing.

A line of drift-hills known as the Potash Kettle

range, in eastern Wisconsin, had been regarded as an
old beach-line. Dr. Chamberliu has ascertained that

the range is a glacial moraine. He described it as

an interlobate moraine, formed jointly by glacial lobes

occupying the valleys of Lalve Michigan and Green
Bay, respectively. This was correlated with mo-
raines to the westward in Wisconsin.

Furthermore, there was a system of moraines, —
a belt or group, including the glacier lobes at Lake
Michigan, in the Chippewa valley, at the western ex-

tension of Lake Superior, and in the valley of the

Minnesota River, and Red River of the North. These
moraines were more pronounced, with a few excep-

tions, than those on the outer edge. Investigations

were being carried eastward with a view of showing
their correlation witli other moraines in that direc-

tion. The hypothesis of their exact correlation, of

course, would imply that they were contemporane-
ous; but there are doubts upon that point.

The author claimed, that there were evidences that

the lake-basins were caused in part by depressions

during the ice age, caused by the exceptional accu-

mulation of ice in the basins. He deprecated the no-
tion that subsidence must always take as long a period

as elevation, or that the reverse is true. He applied

this to the case which he alleged of the depression

during the presence of ice in the lake-basins, and the

elevation since.

In discussing this paper. Professor Lesley said it

was time to cry halt as to this theory of depression

by weight of ice. It was made to do duty for a
great variety of emergencies. In point of fact, ice

was much lighter, very much lighter, than any rock.

Professor Lesley pointed out instances wliere this

theory had been advanced to account for depressions

which now contained a greater weight than the ice

could have made with any reasonable hypotliesis of

its thickness.

Professor Cbamberlin explained the theory further,

and claimed that in instances which he cited the

depression was greatest at the weakest part of the

strata.

Prof. E. S. Morse referred to some English ex-

periments to determine the question whether the

moon's attraction deformed the earth's outline. It

was found (according to newspaper report), that the
weight of the incoming tide deformed the surface to

sUch an extent that the effect of the moon's attrac-

tion could not be separately calculated. Major
Powell called attention to the theory, that, if the

earth were divided into conical sections radiating

from its centre, there would be found iin equal press-

ure in each. Every sediment, every erosion of the

surface, must be balanced by corresponding depres-

sion or rise elsewhere. Finally, the case of Lake
Saltonstall was cited by Mr. Hovey. It is evidently

situated in a valley that was ploughed out by the foot

of a glacier; certainly not in a hollow caused by
pressure. Professor Cox clung to another theory

entirely, as to the great lakes. He believed them to

be prolongations of a sea-coast which had at one
time extended to them through the valley of the St.

Lawrence.

The Minnesota valley in the ice age.

BY WARREN UPHASI OF MINNEAPOLIS, MINN.

The paper was based upon the author's observa-

tions for three years as assistant on the geological

and natural-history survey of Minnesota, under the

direction of Professor Winchell. To the question:

During what ages was the glacial, rock-walled chan-

nel of the valley of the Minnesota River formed?—
the paper offered an answer. Deposits of cretaceous

clay were found in water-worn hollows at several

enumerated localities; and, in other places, cretaceous

sandstone and shale occasionally containing lignite.

It thus appears, that, before the cretaceous age, a

deep channel had been cut by some river in the lower

magnesian sandstone, and the Potsdam formation.

The slopes, the drainage, perhaps even the channel,

of that river, were not widely different from those of

the present; but that channel was probably eroded

during the later paleozoic and earlier mesozoic ages,

before the cretaceous subsidence.

In the first epoch of glaciation, when the ice cov-

ered its greatest area, a thick drift-sheet, mostly un-
modified, probably covered all this region, including

the preglacial valley, witli an unbroken, though un-
dulating, expanse of till. During the ensuing iu-

terglaeial epoch, the drainage cut a channel, whose
position was largely determined by the slopes of the

erosion which had preceded the glacial epoch. The
jjreglacial, and also the interglacial river, lay far be-

low the present stream. The till of the later epoch
blocked the course of the river only in part of its ex-

tent, and the obstacle was soon channelled anew.

During the recession of tire last ice-sheet, the val-

ley was filled with modified drift. After the ice was
melted in the Minnesota basin, this avenue of drain-

age was, for a long period, the outlet of Lake Agassiz.

The volume of water that it carried was very large,

being supplied by tlie melting ice-fields of North-
western Minnesota, and from the region of Lake
Winnipeg and tlie Saskatchewan. While streams

poured into this river from the melting ice-sheet, its

modified drift continually increased in depth; but,

when tlie great glacier liad sufficiently retreated, the

water from Lake Agassiz not only ceased to contain

drift, hut became a powerful eroding agent. The de-

posited drift was mostly swept away, and the channel
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was again excavated, perhaps to a greater depth than
the present river, possibly to the bottom of tlie gravel
and sand, at a point in tlie valley which is l.")0 feet
below the river (liere, and 135 feet below low water
in the Mississippi at St. Paul.
When the ice-barrier which had made Lake Agassiz

disappeared, that lake was drained northward toward
Hudson bay. Thenceforward, the rivers of the Min-
nesota and Mississippi valleys carried only a fraction
of the former volume of water from this source.
They have since become extensively filled with al-

luvial gravel, sand, clay, and silt, brought in by the
tributaries of those rivers. The changes produced
by this post-glacial sedimentation have been ably dis-

cussed by Gen. G. K. Warren, and were briefly sum-
marized in the paper of Mr. Upham.
Lake Superior seems to have been held by an ice-

barrier at a level of about 5tin feet from its present
height. The locality of its overflow was stated, and
various results detailed. Lake Michigan, until the
ice-sheet receded from its northern border, dis-

charged southward by the Illinois river, which, like

the former outlet of Lake Superior, was eventually
obstructed by alluvium, so that now it has a very
slight current for two hundred miles.

The paper closed with a proposition to call the

ancient river of the glacial age, the river Warren, in

honor of Gen. G. K. Warren.
The discussion which followed was, in part, a con-

flict between the glacialists and their opponents, and,
in part, a debate upon the general question of nam-
ing geological features after distinguished investi-

gators.

Changes in the currents of the ice of the last
glacial epoch in eastern Minnesota.

BV WAUREN UPn.VM OF MIX.NEAPliLlS, .MINN.

WiTHOOT a map, or a thorough familiarity with

the region referred to, this paper would not convey
very definite ideas. Througli some inadvertency tlie

map intended to be used was not on hand when the

paper was read. The author's observations had led

him to conclusions of a very definite character. He
conceived, that, when the ice of the last glacial epoch

attained its maximiun extent, there were two ice-

currents. One moved south-westerly from Lake
Superior, across the north-east part of Minnesota,

spreading a reddish till with bowlders and pebbles,

.and limited by a line from Lake St. Croix south-west

.across the Mississippi, and thence bending north-

west by Lake Minnetonka, and through Wright and
Stearns counties. The other portion of the ice-sheet

was pushed from the region of Lake Winnipeg, south

and south-east. The two met along a line from

Stearns county, south-east by Lake Minnetonka to

Crystal Lake, Dakota county. Afterward, when the

ice had partly melted and retreated, a second and

inner terminal moraine w.as formed. Owing to cli-

matic changes (the rationale nf which was carefully

and very explicitly set forth in the paper), the current

from the north-west pushed back that from the east,

and covered the reddish till, already deposited, with a

blue till from the west and north-west, also abundant
in its peculiar bowlders and other evidences of its

source.

The kame rivers of Maine.

BY O, H. STONE OF COLORADO SPKINOS, COL.

Lv the absence of its author, this paper was read by

-Mr. Upham. After defining and describing the char-

a<'teristics of kanies, and stating that they are very

numerous in Maine, where he had observed them, the

author proceeded to discuss a single question in rela-

tion to these geological features. Most glacialists are

.igreed that the kame gravels of the drift region were
chiefly deposited by glacial streams. The question is,

whether these streams were sub-glacial or super-gla-

cial. In exploration during the past five years, the

author had found evidences of both kinds of streams;

l)Ut he nowhere found stratified or even water-classi-

fied material enclosed in this formation, except within

a few miles of the coa-st.

The essayist sought to answer the question by con-

sidering the processes of melting which take place in

a glacier. Strict an.alogy with existing glaciers— even

with those of Greenland— should not be supposed.

In modern glaciers, nearly all the water of their lower

extremities is sub-gl.acial. The ice is so broken by
crevasses that melting waters soon find their way to

the bottom. IJut a different state of affairs may have

prevailed in the continental glacier. Sever.al of these

kame rivers are a hundred or more miles in length.

Granting all reasonable development of sub-glacial

streams, these kames can scarcely be thus accounted

for. Superficial water flowing along the surface

would gradually deepen its channel: when the melt-

ing had so far proceeded that the bottoms of these

streams reached the mor.aine stuff in the lower part

of the ice, the kame gravel would begin to gather on

the bottoms of their channels. During the final melt-

ing, when the condition was such that few if any ad-

ditional crevasses would be formed, there would be

no time to extend the previously formed sub-glacial

channels. The sudden floods would pass over the

lowest part of the ice as they would over groutid. A
great and rapid northward extension of the superfi-

cial streams would result.

In discussing this p.aper, Mr. Upham stated that

erosion does not appear in kames. They are not un-

frcquently a hundred feet in height: one on the bor-

ders of the Merrimac river was instanced. They
appear to be gravel deposits laid down before the

glacier was fully melted.

Relation of the glacial dam at Cincinnati to
the terrace in the upper Ohio and its tribu-
taries.

BY I. C. WHITE OF .MOROANTOW.V, W. VA.

Tuis paper, in the absence of its author, was read

by Professor Winchell.

In a paper read before the Boston society of natu-

ral history, March 7, 18S3, Rev. G. F. Wright showed
that the southern rim of the great northern ice-sheet
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covered the Ohio river near the site of New Rich-

mond, a few miles above Cincinnati; and presented

the hypotliesis, that one effect of this invasion of the

Ohio valley by the glacial ice was to form an im-

mense dam of ice and morainic debris, which ef-

fectually closed the old channel way, and set back the

water of the Ohio and its tributaries, imtil, rising

to the level of the Licking Kiver divide, it prob-

ably found an outlet through Kentucky, around the

glacial dam. The writer of the essay, after review-

ing the evidence, regards Mr. Wright's hypotlie-

sis as proved beyond a reasonable doubt. He also

claimed, that during the period of the continuance
of the dam, the principal tributaries of the Ohio had
their valleys filled with sediment carried down and
dumped into them by the mountain torrents and
other streams which drained the area south from
the glaciated region; that subsequently, when the

barrier disappeared, the rivers recut their channels

through the silt deposits, probably by spasmodic low-

ering of the dam, in such a manner as to leave the

deposits in a series of more or less regular terraces,

which in favored localities subsequent erosion has
failed to obliterate, though from steep slopes it

has removed their every trace. The elevation of

this dam at Cincinnati, as determined from the upper
limit of the fifth Monongahela River terrace, would
be somewhere about 625 feet above low water there

in the present Ohio.

In discussing this paper, Professor Lesley said

that there were two separate glacial formations to be
considered, and the two could not be correlated.

The ice-dam could not thus be explained. Professor

Wright had discussed the subject with clearness,

claiming that the dam was glacial; but at best there

were only a few places in the west where the height
of the ice could be measured.

The eroding po-wer of ice.

BY J. S. NEWBEBBT OF STEW YOKE.

The object of this essay was to enter a protest

against the theories of certain geologists who claim
that glacial ice has not played an important part in

the erosion of valleys. They have undertaken to

deny that ice has any great excavating power. Ex-
amples of utterances of this school, the speaker said,

were to be found in Prof. J. D. Whitney's Climatic

changes; in papers by Prof. J. W. Spencer, on the

Old outlet of Lake Erie ; by Mr. W. M. Davis, on the
Classification of lake basins, and the erosive action

of ice; and remarks on the same subject by Prof.

J. P. Lesley.

The most important heresies which had been ad-

vanced in regard to this subject were, first, the denial

that there was ever a glacial period; second, if there

was an ice period, it was a warm and not a cold one;
third, that the phenomena usually ascribed to glacial

action in the record of an ice period were generally

due to icebergs ; fourth, that ice has little or no erod-

ing power, and that glaciers have never been an im-
portant geological agent. Professor Newberry pro-

ceeded, in controversion of these theories, to give the

results of his extended studies of geological action in

the Alps and in many different regions of the United
States and Canada. These observations lead to the

conclusions, 1°. That the glacial period was a reality,

and that its record constitutes one of the most impor-

tant and interesting chapters of geological history; 2°.

That this was a cold period; 3°. That ice has a great,

though unmeasured and perhaps immeasurable, erod-

ing power; and that, in regions whicli they have

occupied, glaciers have been always important, and
often preponderating, agents in effecting geological

changes.

No cautious geologist would assert cr concede that

all lake-basins had been excavated by ice, but to deny

its influence in their formation would be a far greater

error. The basins of our great lakes, and of many of

our smaller ones, bear the traces of ice that has

moved in the line, at least approximately, of their

major axes. The broad, boat-shaped basins indicate

the work of this same agency. The islands of Lake
Erie are carved from the solid rock: their surfaces

and sides, and the channels between them, are all

glaciated. The plastic ice has inwrapped those

islands, fitting into every irregularity, and carving,

with the sand it carried, every surface. The marks

of glaciation are to be seen on mountain belts from
Canada to Mexico. Even at the present day glaciers

are transporting enormous loads. In midsummer the

Aar glacier brings down 280 tons per day; the Juste-

dal glacier of Norway wears down, it is estimated,

69,000 cubic meters of solid rock annually. These
measuriimenls of the eroding power of two small

glaciers should show the fallacy of a denial of the

excavating power of ice. Dr. Newberry concluded by
citing authorities on the subject.

This paper elicited the most acrimonious discussion

of the meeting. Professor Lesley took exception to

certain phrases in the paper which seemed to cast a

reflection upon the methods of his coadjutors,—men
who were conscientiously engaged in scientific inves-

tigation, and had seen reason for breaking away from
the trammels of opinion formulated by Agassiz and
Ramsey. For himself, he did not believe in the theory

of erosive glacial processes, and he asserted that there

was no good reason for believing that the basins of

the great lakes were so produced. He claimed that

the basi^j of Ontario was a Silurian valley ; the basins

of Erie, Michigan, and Huron, were Devonian val-

leys. Ice had no more eroding effect than a piece of

sandpaper has upon a rough board. He believed in

the eroding of water, and represented his idea of the

relative power of ice and water, as follows: Ice, 1;

rain-water, 10; acidulated water, 100; ice set with

stones, 1,000; water set with stones, 10,000.

Professor Newberry disclaimed any intention of

attacking the young men of science who were labor-

ing in this field. He re-affirmed the positions taken

in his paper. On the other hand. Professor T. Sterry

Hunt declared his substantial agreement with the

views of Professor Lesley. On account of the length

of this debate, the five-minute rule for discussions

was adopted and subsequently enforced.
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Informal remarks on moraines and terraces.

BY J. W. DAWSOM OF .MONTKEAL, AND J. W.
POWELL OF WASIIIXOTON.

At the opening of the morning and afternoon
sessions of the geological section in its last day's
work, Dr. Dawson and Major Powell made respec-

tively some informal remarks of interest. Dr.
Dawson objected to the loose significance with which
the term ' moraine ' had been used, and especially

to the definition of it as ' detrital matter heaped up
by the forcible mechanical action of ice.' He pointed
out that such a definition would include work which
certainly was not performed by land glaciers.

Dr. Dawson described the glacial deposits exposed
along the line of the Canadian Pacific railway, from
the Laurentian areas west and north of Lake Superior
to the Kocky Mountains, noticing the lacustrine

deposit of the Kcd-river valley, containing only a
very few, small, ice-borne stones; the second prairie

level covered with Laurentian drift from the north-
east, and with an interrupted ridge of scrub material
extending along the middle of it, northward from
Turtle mountain. lie referred to the great Missouri
coteau. at an elevation of 2, .500 feet, and made up
of local mud, and sand, with Laurentian bowlders
piled up against the higher prairie steppe; the drift

on the surface of this steppe being partly Laurentian
and Silurian from the east, and partly from the

Rocky Mountains. lie finally stated, that huge
Laurentian and Huronian bowlders were placed at

an elevation of more than 4,000 feet on the foot-hills

of the Kocky Mountains, mora than 700 miles from
their original site. He did not intend to offer any
explanation, as investigations into the matter were
still being carried on by his son; but he wished to

say briefly, that it appeared to him perfectly plain

that we could not account for such phenomena as

had been described, without taking into account
great changes of level, or, without doubt, great sub-

mergence and remergence.

Major Powell called attention to the fact, that

wholly different agencies, each acting in its own
way, produced a class of geological features that

went under the general name of ' terraces.' We
have sea-beach terraces, lake-shore terraces, and
yet another class of terraces exceedingly common in

the Rocky and the Cascade motnitains. The last-

named class of terraces is due to a different cause

from the others. Some of this class in the east have
been relegated erroneously to the class of beach ter-

races: those which are said to dam the Ohio, and
others found in the Alleghanies, have been formed
by a process which can be briefly sketched.

We have a valley. It runs irregularly between
bluffs and mountains. We have a force In the river

which simply tends down stream; it is itself ir-

regular, its energy depending upon its transient

volume and local depth. If the region is upheaved,

the river no longer keeps its old course. It seeks

the line of least resistance, and may form a new
flood-plain below. Then the river, for a while at

least, excavates laterally instead of vertically. No

longer occupying Us old place in the valley, it grad-

ually cuts a new path. Hut the old terrace may
remain. In some places there are more than twenty
systems of terraces: in a locality near Pittsburgh,

there are fifty-three such systems. These the speaker

regarded as chiefly due to changes in the level of the

regions,— to elevations and depressions. Further

explanation by the speaker was cut short under the

five-minute rule.

(OTHKR GEOLOair.ll P.iPKIiS.)

The earth's orographic framework; its seis-

mology and geology.

The ' continental type,' or the normal orography
and geology of continents.

BY BICIIARD OWEX OF NEW HAKMONY, ISD.

TuESE papers were read successively, as being

closely related. They refer to a well-known theory

of their author, which traces the frame-work of the

earth in its mountain chains. He finds such a frame-

work running from east to west in numerous parallel

ranges near the equator, and instances those of Su-

matra and of .South America. This he calls the

'strong girdle' of the earth: it is of mesozoic age,

terminating its heiglits in the ccuozoic age. Re-

motely parallel are the arctic and antarctic belts.

Great braces come down to meet this girdle, having

at least four ramifications in Asia, starting from the

great plateau, and in America forming the great

'backbone' of the continent. The five equidistant

continental trends of mountain chains often mark
paleozoic belts. But the later as well as the older

results tell of strong interior forces that have pro-

duced the mountains, and the central belt gives

marked evidence that an intense reaction from within

aided in its construction.

The similarity of the five great continents has often

been the occasion of remark. They seem to have a

general plan of construction, that may have been con-

nected with their appearance as land above the ocean.

The similarity extends even to their present geo-

graphical area. If we cut cross-sections from W. S. W.
to E. S. E. through the geographical centre of each con-

tinent, we shall find in each case a seismic belt near

one rim of the continent, and often near both rims.

Thus the continent is usually basin-shaped, and cora-

]iaratively low in its central area with its chief river

drainage, and low near the ocean borders; rising in

an eastern and western main range, with usually sev-

eral parallel subordinate ridges. These e.astern and

western nmuntains converge southerly, thus assum-

ing a somewhat irregular form, evolving usually on

the west some table-land. The eastern river is

usually paleozoic, with perhaps some mesozoic on the

flanks and ccnozoic on the ocean border. The west-

ern elevation is more commimly mesozoic in its main
range, and cenozoic in the flanks or subordinate ridges.

A section running north and south through the three

northern continents would successively expose Cam-
brian, paleozoic, mesozoic, and cenozoic cuts, which

would generally increase in area as we go south.
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The papers of Professor Owen elicited, for tlie

greater part, unfavorable comment. It was urged

against them, that their generalizations were too broad,

and that tliey were based rather upon closet study

than actual observation. As to at least one of the

continents, we know as yet far too little of its geol-

ogy, especially in the interior, to frame a theory of its

history and constitution.

The pre-Cambrian rocks of the Alps.

BY T. STEKBY HUNT OP MONTBBAL, CAN.

The writer began by reviewing the history of

Alpine geology, and noticed first that speculative

period when the crystalline rocks of the Alps, in-

cluding gneisses, hornblendic and micaceous schists,

euphotides, serpentines, etc., were looked upon as

altered sedimentary strata of carboniferous or more
recent times. He then traced the steps by which
these views have been discarded, and more and more
of these rocks shown to belong to eozoic or pre-

Cambrian ages. In this connection the labors of

von Hauer, Gerlach, Heim, Favre, Eenevier, Lory,
Gastaldi, and others, were analyzed; and reference

was made to the great progress since the writer in

1872 published a review of Favre on the geology of

the Alps.

The sections by Neri, Gerlach, and Gastaldi in the

western, and those of von Hauer in the eastern Alps,

were described; and it was shown that all these

agree in establishing in the crystalline rocks four

great divisions in ascending order: 1°. The older

granitoid gneiss with crystalline limestones, graphite,

etc., referred by Gastaldi to the Laurentian. 2°. The
so-called pietre verdi, or greenstone group, consisting

chiefly of dioritic, chloritic, steatitio, and epidotic

rocks, with euphotides and serpentines, including

also talcose gneisses, limestones, and dolomites, and
regarded by Gastaldi as Huronian. 3°. The so-called

recent gneisses of von Hauer and Gastaldi, inter-

stratified with and passing into granulites and mica-
ceous and hornblendic schists, also with serpentines

and crystalline limestones. 4°. The series of argillites

and soft glossy schists with quartzites and detrital

sandstones, including also beds of serpentine with
talc, gypsum, karstenite, dolomite, and much crystal-

line limestone. This fourth series, well seen at the

Mont Cenis tunnel, is still claimed by Lory and
some others as altered trias; but the present writer's

view, put forth in 1872, that it is, like the preceding
groups, of eozoic age, was subsequently accepted by
Favre and by Gastaldi, and is now established by
many observations. To this horizon belong the crys-

talline limestones of the Apnan Alps, including the
marbles of Carrara.

The writer next recalls the fact that he, in 1870,

insisted upon the existence of a younger series of

gneisses in North America, alike in the Atlantic
states, in Ontario, and to the north-west of Lake
Superior. These, in his address before the Ameri-
can association for the advancement of science, in

1871, he further described under the name of the
White-Mountain series, and subsequently, in the

same year, called them Montalban. These rocks

were then declared to be younger than the Huronian,

and to overlie it; though, in the absence of this

latter, it was pointed out that in Ontario and in New-
foundland the Montalban reposes unconformably

upon the Laurentian. When these newer gneisses

and mica-schists were first described, in 1870, there

was included with them an overlying group of argil-

lites, quartzites, and crystalline limestones; and for

the whole the name of Terranovan was suggested,

provisionally. But in defining, in the following year,

the Wliite-Mountain series, this upper group was
omitted, and was subsequently referred to the Taco-

nian series,— the lower Taconic of Emmons, and the

so-called altered primal and auroral of H. D. Rogei'S,

in eastern Pennsylvania.

The writer next describes his own observations in

the Alps and the Apennines in 1881. He aflBrms the

correctness of Gastaldi in referring the groups one

and two to Laurentian and Huronian, finds the

third, or the younger gneiss and mica-schist group of

the Alps, indistinguishable from the Montalban, and
regards the fourth as the representative of the

American Taconian. It was maintained by Gastaldi,

that these pre-Cambrian groups of the Alps underlie

directly the newer rocks of northern and central

Italy, forming the skeleton of the Apennines, re-

appearing in Calabria, and, moreover, protruding in

various localities in Liguria, Tuscany, and elsewhere.

The serpentines, euphotides, and other resisting

rocks thus exposed, have been regarded as eruptive

masses of triassic and eocene time. The writer, how-

ever, holds with Gastaldi, that they are indigenous

rocks of pre-Cambrian age, exposed by geological

accidents.

The uncrystalline rocks of the mainland of Italy

are chiefly cenozoic or mesozoic, and the only paleo-

zoic strata known are carboniferous, the organic

forms in the limestone of Chaberton having been

shown to be triassic. Triassic, liassic, cretaceous,

eocene, and miocene strata are found in different

localities, resting on the various pre-Cambrian groups.

In the island of Sardinia, however, all these are over-

laid by a great body of uncrystalline lower paleozoic

rocks, in which the late studies of Bornemann and

Meneghlni have made known the existence of a

lower Cambrian fauna, including Paradoxides, Con-
ocepbalites, and Archeocyathus, succeeded by an

abundant fauna of upper Cambrian or Ordovian age.

The existence of the younger or Montalban gneiss

in Sweden and in the Harz and the Erzgebirge was no-

ticed, and to it were referred the Hercynian gneisses

and mica-schists of Giimbel. The presence both in

Sweden and in Saxony of conglomerates, as described

by Hummel and by Sauer, wlierein pebbles of the

older gneiss are enclosed in beds of the younger

series, was discussed, and the diiect unconformable

superposition of the latter upon the older gneiss, in

the absence of the Huronian, was considered ; evi-

dences of the same relations being adduced from the

Alps. The gneisses of the St. Gothard, as seen on

the Italian slope, were also referred to the newer
series; and the important studies of Stapff in this
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connection were discussed. It was declared that the

views put fortli by the author in 1870-71, on the rela-

tions and succession of the crystalline stratified rooks

in Nortli America, and then extended by liim to

Europe, liave been fully confirmed by the labors of

a great many European geologists, as already shown.
Those of Ilicks, Hughes, Bonney, Callaway, Lap-
worth, and others, in the pre-Cambrian rocks of the

British islands, were cited in support of these con-

clusions. It was said, that, whatever may have
been the conditions under which these vast series of

crystalline stratified rocks were deposited, there is

evidence, in the similarity of their mineralogical and
geognostical relations, of a remarkable uniformity
over widely separated regions of the earth's surface,

as well as of long intervals of time, marked by great

foldings and disturbance, and by vast and wide-spread

erosion of the successive series of rocks.

In conclusion, the writer took occasion to call

attention to the important labors of the present

school of Italian geologists, and their great zeal, skill,

and disinterested service, as shown in the memoirs
of the R. accaderaia dei lincei, and in ths work of

the Royal geological commission. Including the special

studies, maps, and memoirs prepared by it for the

International geological congress of Bologna in 1881.

The new Geological society of Italy, founded at the

same date, gives promise of a brilliant future, and
has already published m.iny important memoirs.

The serpentine of Staten Island, New York.

BY T. STEISRY HUNT OF MOXTKIiAL, CAN.

Thk serpentine of Staten Island appears as a uorth-

and-south range of bold hills rising out of a plain of

inesozoic rocks, which on the west side are triassic

sandstones like those of the adjacent mainland, in-

cluding a belt of intrusive diorite, and on the east the

overlying, nearly horizontal, cretaceous marls, which
are traced south and west into New Jersey. The only

rocks besides these mentioned, seen on the island, are

small areas of a coarse-grained granite, having tin-

character of a veinstone or endogenous mass, and
others of an actinolite rock; both exposed among
the sands on the north-east shore of the island.

Mather, who described this locality more than forty

years since, looked upon the serpentine as an eruptive

rock, related in origin to the parallel belt of diabase

which is included in the triassic sandstone to the west.

Dr. Brilton, of the School of mines, Columbia college,

who in ISSO publisbed, in the transactions of the New-
York academy of sciences, a careful geological de-

scription and map of the island, regarded the serpeft-

tine belt as a protruding portion of the eozoic series,

including serpentine, which is seen at Hoboken, on

Manhattan Island, and in Westchester County, New
York, — a conclusion which the writer reganis as un-

questionably correct.

The appearance of isolated hills and ridges of ser-

pentine is common in other regions, and is by the

writer explained by the consideration that this very

insoluble magnesian silicate resists the atmuspheric

agencies which dissolve limestones, and convert

gneisses to clay; the removal of which rocks leaves

exposed the included beds and lenticular masses of

serpentine. Similar appearances are seen in many
parts of Italy, where ridges and bosses of serpentine

are found protruding in the midst of eocene strata,

and have hitherto by most European geologists been

regarded as eruptive masses of tertiary age. The
jiroblem is there often complicated by the fact that

subsequent raovemcnis of the earth's crust have in-

volved alike the older crystalline strata (of which the

serpentines form an integral part) .ind the uiicoii-

formably overlying eocene beds; faulting and folding

the latter, and even giving rise to inversions by which

the newer rocks, overturned, are made to dip towards

and beneath the ancient crystalline masses. This

the writer illustrated by reference to localities re-

cently examined by him in Liguria and in Tuscany,

where this rel.ation of the serpentines had already

been pointed out by Gastaldi. The structure in

question was declared to be analogous to that pre-

sented by similar foldings and overturns to be seen

along the western base of the Atlantic belt through-

out the Appalachian valley.

Tlie speaker further alluded to the fact, that, al-

though the sub-aerial decay of serpentine was far less

rapid than that of most other rocks, it had not escaped

this process; and described the decayed layer on por-

tions of the Staten Island serpentine hills, including

a chromiferous limonite segregated from the decayed

serpentine. This was a slow pre-glacial process, and

in the subsequent erosion of the serpentine ridges

the decayed layer has been in parts entirely removed.

The details of this decay, and its rel.ations to the

limonite, and to glaciation in this locality, have

been described by the writer in an essay on the de-

cay of rocks, to appear in the American journal of

science for September, 18sj. lie gratefully acknowl-

edged his personal obligations to Dr. Britten for the

many facts contained in his memoir and map, as well

as for personal guidance during a late visit to Stateu

Island.

The equivalent of the New-York water-lime
group developed iu Iowa.

BY A. S. TllrANY Of DAVENPdKT, 10.

TnE author stated, that the upper Silurian rocks

of Iowa had hitherto been classed wholly as of the

Niagara limestone. There has, however, been some
dispute as to the magnesian buff-colored limestone

of the Le Claire and Anamosa quarries. Such dis-

putes must, of course, be settled by the fossils; but

he had been for more than twelve years seeking

organic remains in that formation, without success

until February of last year, when he found them in

considerable quantities. ,Si)ecimens of. the fossils

were exhibited. Mr. Tiffany considered that they

gave conclusive evidence of belonging to a group

higher in the scale than the fossils of the Niagara

limestone, that their affinities were with those of

the water-lime group of the lower llelderberg, and

that the identity nf many species had been deter-

mined.
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Clay pebbles from Princeto-vyn, Minn.

BY N. It. WINCHELL OF MINNEAPOLIS, MINN.

This paper was accompanied by an exhibition of

specimens. The pebbles were of varions shapes and
sizes, several of them somewhat cylindrical. Out-
side, tliey are composed of fine sand and gravel

;

inside, they consist wholly of a fine sedimentary
clay, such as is deposited by standing water, and
contain no interior pebbles. Professor Winchell had
compared these with pebbles found in till-deposits,

and with various others, without finding any thing
exactly similar.

Professor Newberry examined the pebbles, and ad-

mitted that they were not exactly like any that he
had seen, but he thought they bore a general resem-
blance to pebbles found throughout the range of

geological strata wherever there is a bed of sand-
stone capped by clay. Professor Claypole claimed
to have seen similar specimens in Pennsylvania
deposits.

The ' earthquake ' at New Madrid, Mo., in 1811,
probably not an earthquake.

BY JAMES MACFAELANE OF TOWANDA, PENN.

After dwelling upon the fact, that the locality of

the alleged earthquake was not the seat of any ap-

parent volcanic action, the author proceeded to state

his view that the event in question was due to a
different cause. He claimed that the locality was
underlaid by cavernous limestones of the St. Louis
group. He believed that what took place was a sub-

sidence, due to the solution of underlying strata. He
alluded to the descriptions afforded by Humboldt and
Lyell, the latter having visited the locality, and given
it acareful examination. The inhabitants described

it as a convulsion, taking place at intervals during
several months, creating new lakes and islands,

changing the face of the country. The graveyard
was precipitated into the Mississippi river ; forest-

trees were tilted in all directions; vast volumes of

sand and water were discharged on high.

The author claimed that the long continuance of

such phenomena, which lasted for several months,
was an evidence that they proceeded from mere sub-

sidence, and not from earthquake shock. In respect

to the geology of the region, he stated that New
Madrid and its vicinity rested on tertiary or quater-

nary strata. Underlying sub-carboniferous formations

are represented near the borders of the depression.

The sinking of a shaft brought to light coal, or coal-

shales; also there were coaly shales found in the
crevices and sink-holes thirty-five years after the so-

called earthquake.

This paper elicited strong expressions of dissent

from several members. Professor Cox declared that
there were no sub-carboniferous rocks in that locality,

no caverns, no soluble limestones underlying the
surface. The shocks were sudden. There was great

destruction of life. No mere subsidence can account
for what actually happened. A question as to the
truthfulness of the reports from that region brought
out very contradictory opinions in the discussion-.

Professor Cox, who had personally examined the

scene of the occurrences, declared that lie had found
evidences of great disturbance. Professor Nipher
suggested that the position of the trees, whether
upright or not, which were alleged to be at the bot-

tom of Reelfoot Lake (a lake formed at the time of

the earthquake), would help to determine whether a

subsidence, or an earthquake, had taken place. Some
doubt was expressed as to whether any submerged
trees were there. To these doubts and queries. Pro-

fessor Cox was able to give a definite answer: he
had seen the trees still upright beneath the water.

Comparative strength of Minnesota and New-
England granites.

BY N. H. WINCHELL OF MINNEAPOLIS, MINN.

Having had recent occasion to test the qualities

of the building-stones of Minnesota, the author sub-

jected them to the usual tests of crushing, using for

this purpose specimens of two-inch cube. The spe-

cimens included sandstones, limestones, granites, and
trap-rocks, and numbered about 100. Great care was
taken in preparing them accurately. They were sent

to Gen. Gillmore at Staten Island, and there sub-

jected to the tests, which were applied by crushing
the samples, one in the direction of the schistose

structure and one across it. The following were the

results with twenty samples of Minnesota granites:

Kind of stone.

Dark tr.ap-rock,

rauBsive rae-

laphyr . . .

Dark trap-rock,
from a dyke .

Grray gabbro,
massive, finei

Red, fine sien-

ite . . . .

Red quartzose
sienile . . .

Red quartzose
Bienite . . .

Red quartzite .

Massive gray
quartzose si-

enitc . . .

Fine - grained
gray sienite .

Fine - grained
gray sienite,"

[
Taylor's Falls,

)

Chisago coun-
[

I
ty )

[ Fischer's creek, 1

n'rDuluth.St.
[

' Louis connty,

)

[
Rice's Point,

)

Duluth, St.
[

' Louis county,

)

j
Beaver Bay,

|

I
Lake county,]

i
Watab, Benton I

I county . . .\

[ East St. Cloud.
)

Sherburne}

[ county . .

' Sauk Rapids

Average of twenty samples.

On bed .

On edge,

On bed .

On eds:e,

On bed .

On edge,

On bed .

On edge,

On bed .

On edge,

On bed .

On edge,

On bed .

On edge.

Strength in
pounds.

106,000
103,000
103,000
103,000'

Per
cubic
inch.

25,000
25,750
25,750
25,750

Allowing for eleven per cent difference between
processes of crushing between steel-plates and be-

tween wooden cushions, this gives an average for

Minnesota granites of 23,318 pounds.

> Estimated. 2 Probably imperfect sample.
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The following are the records of tests of New-Eng-
land granites :

—
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While the interior structure of the hinge, and the

muscular and vascular marlcings, were now pretty well

known for most of the generic forms in use, com-
paratively little attention had been given to the

minute structure of the shell. Little more had heen
done than to show that some forms possessed a punc-
tate and others a fibrous texture.

The study of this structure had been commenced
by him many years ago, but he had been thwarted in

his efforts to procure the required cutting and polish-

ing of specimens of the shells for microscopic study.

He had now been able to obtain such thin slices of

the shell as were required for this purpose, and had
already several hundred slides prepared for the mi-
croscope.

A few of these only were shown, exhibiting the

shell structure of as many geuera. A considerable

number of photographs had been made, illustrating,

in a very satisfactory manner, the minute structure

of each one, enlarged to twenty diameters. The
photographs exhibited were illustrations of several

species of Orthis, Leptaena, Strophomena, Stropho-

donta, Chonetes, etc.

The study of this shell-structure has shown very

satisfactorily, what was partially known before, that

the genus Orthis, as now defined and constituted,

includes very heterogenous material. External form,

hinge characters, and interior muscular impressions,

have been the chief guide; and yet forms have been

included under this genus, showing widely different

muscular markings. On further microscopic study,

it has been found that these differences in form of

muscular imprints are accompanied by important

differences in the shell structure.

These differences may be noted in the illustrations

presented, where the shell of Orthis biforata, O. bo-

realis, O. tricenaria, O. occidentalis, O. flabella, are

non-punctate and coarsely fibrous. Orthis (?) stro-

phomenoides is, like Streptorhynchus, fibrous. Orthis

subquadrata has, like 0. occidentalis, a few large

punctae.

In the second group, Orthis testudinaria, O. Vanu-
xemi, O. perveta, O. penelope, O. elegantula, O. clytie,

and O. hybrida, have one or more rows of punctae to

each ray, the rows well defined, and the intermediate

shell finely fibrous.

The third group, consisting of Orthis multicostata

of the lower Helderberg, O. jowensis of the Hamilton
group, O. tulliensis of the Tully limestone, 0. im-

pressa of the Chemung group, are highly punctate

with a fine fibrous texture of the shell substance.

The punctae usually come out along the summits
of the radiating striae or plications of the shell. In
some species the minute tubes perforating the shell,

and producing these punctae, bifurcate and diverge

before coming to the external surface of the shell.

Tbis difference in shell structure, in forms known
as Orthis, will require a separation of the species into

groups based upon the shell structure, and character

of muscular impressions. Already we see that the

shells of compact fibrous texture have a form of mus-
cular impression quite unlike those with the punc-
tate structui-e; and we shall probably find that all

the interior modifications of the muscular system are

accompanied by differences in the microscopic struc-

ture.

This method of deterrainins the shell structure, in

cases where the specimens may be imperfect, and
thereby enabling the determination of obscure or

fragmentary material, and its geological relations,

will be of much importance to the geologist.

The structure of the shell in Strophomena is closely

fibrous, with distant large punctae. In Stropho-

donta, the punctae are more numerous. In Chonetes,

the punctae are large, and arranged parallel to the

radii, having a pustulose aspect.

In many other forms, the punctate texture of the

shell is characteristic, and of importance in the de-

termination of the generic forms.

The physiological significance of this peculiar shell

structure will be considered upon some future occa-

sion, illustrated by more numerous examples.

Rhizocarps in the paleozoic period.

BY J. W. DAWSON OF MONTEEAL, CAN.

The author referred to a previous memoir, entitled

'Spore-cases in coal,' published in 1871. This de-

scribed fossil remains in a shale from the Erian for-

mation at Kettle Point, Lake Huron, supposed to be

on the horizon of the Marcellus shale of New York.
The remains are minute brownish discs scarcely more
than one-hundredth of an inch in diameter. They
were recognized as probably spore-cases or macro-
spores of some acrogenous plant. The shale also con-

tains vast numbers of granules, which may be escaped

spores or microspores. In 1SS2 Dr. Dawson's atten-

tion was called to the discovery of similar bodies in

vast numbers in the Erian and lower carboniferous

shales of Ohio. The discoverer. Professor Orton, re-

garded these bodies as spore-cases, and as the chief

source of the bituminous matter in those shales.

Professor Williams found similar bodies in the Ham-
ilton shales of New York; and Prof. J. M. Clarke,

in the Genesee shale and in the corniferous lime-

stone. The last named are of larger size than the

others.

No certain clew had been thus far afforded to the

affinities of these widely distributed bodies. But last

March, specimens were found in the Erian formation

of Brazil, by Mr. Orville Derby, which threw new
light on the subject, containing as they did, along

with the Spiirangites, abundant fronds of Spirophy-

ton. The Sporangites of Brazil resemble in every

respect the involucres or spore-sacs of modern rhizo-

carps, and especially the sporocarps of the genus Sal-

vinia.

Dr. Dawson describes with technical exactness two
leading types which he has named provisionally Spo-
rangites brazillensis and S. bllobatus. The paper
offers the suggestion that these plants, now so insig-

nificant, culminated in the paleozoic age, and, occu-

pying the submerged flats of that period with abun-
dant vegetation, produced a great quantity of the

bituminous matter found in resulting beds. A rich

rhizocarpean vegetation in the early paleozoic and
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eozoic ages may have preceded the great development
of acrogens in the later paleozoic.

In the discussion which followed. Dr. Dawson dis-

claimed any intention to assert that the Sporangites
were the sole source of the bituminous matter.

Rensselaeria and a fossil fish from the Hamil-
ton group of Pennsylvania.

BY E. W. CL.VVI'OI.K OF XKW Itl.OOMFIKI.D, PKX.V.

The Hamilton sandstone of Pennsylvania is found
in ridges just before we come to the Blue Mountains.

The sand tapers oft from a centre in these ridges

both ways. At places it is eight hundred feet in

thickness, some of it quite hard and llinty. Perhaps
this sand was left by rivers; but, at all events, where
it is missing it must have been cut away by erosion.

The author believed that an ancient river had occu-

pied nearly the place of the present Susquehanna, but

running in an opposite direction,— to the norlh,

—

and probably debouching where the city of llarrisburg

ncrw stands. That locality had previously been below

the sea: it was raised so as to become dry land

through which this river runs. That land and that

river again sank slowly. Then the sunken land re-

ceived sand from the river. Afterward this region

became the bed of a sea. It is a fan-shaped deposit,

thickening toward the centre of the fan.

The author exhibited a model of a fish whose re-

mains were discovered in this sandstone. He also

showed specimens of alleged Rensselaeria found in

the riamilton sandstone. The latter were shown to

Prof. James Hall, during the reading of the paper.

Mr. Claypole thought them identical with the Rens-

selaeria of the Oriskany sandstone, there being a

difference of a thousand feet between the two hori-

zons; and he believed this the first instance of such

discovery. The strata were tilted on edge in the lo-

cality where the fossils were found. Mr. Cl.iypole

made a diagram of the geological structure of the

region. The fossils were in the middle of the sand-

stone, which is six hundred to eight hundred feet

thick. A Spirifer very much like S. formosa is found

there in great quantities.

Professor Hall, after a brief examination, said that

anybody was excusable for supposing the fossils to be

Rensselaeria. The differences between them and the

Oriskany fossil were slight though well marked.

Professor Hall described some of these differences,

and Mr. Claypole acknowledged that a certain V-
shaped groove was wanting in his specimens. Pro-

fessor Hall thought that possibly the fossils should be

referrred to Amphigenia, which had many similari-

ties to Rensselaeria. Professor Newberry thought

the fish fossil new.

A large crustacean from the Catskill group of
Pennsylvania.

jy E. W. CI.AYPOI.K OF .NEW BI.OOMI-IEM), TEN-V.

Of this fossil the author exhibited a cast. It

showed no evidence of lish structure. Its apparent

affinities were with the king crab, yet it was not a

true Limulus nor even a limuloid. A cast in gutta-

percha was also shown, which better exhibited the
markings. There was a resemblance in the fine sur-

face-marks to Kurypterus. IJut the curypterids, with
a single exception, were all found in strata vertically

distant six thousand feet.

Professor Hall said that the curypterids were widely
distributed. They were found in the coal-measures,
in the VVaverly sandstone, and perhaps— though that
was not quite certain— in the Purlage group.

Animal remains from the loess and glacial
clays.

BY WILLIAM McAD.VJIS OP ALTON, ILL.

The drift clays proper at Alton, III., had a maxi-
mum thickness of about one hundred feet, and the
bluff clays were nearly of the same thickness. These
clays were remarkably rich in animal remains, such
as teeth and bones, attached to calcareous nodules
or claystones. Remains of thirteen different species,

•now perhaps all extinct, had been found. The ro-

dents were well represented in the bones of seven
species, incliuiing three or more beavers and some
gophers. Nearly seventy teeth were found in the

quaternary deposits, a majority of them in a single

quarry.

A new vertebrate from the St. Louis lime-
stone.

BY WILLIAM M<-ADAMS OF ALTON, ILL.

One of the groups of subcarboniferous limestone
is quarried extensively near Alton and St. Louis. It

lies beneath the coal, and in some places the coal

rests directly upon it. A number of vertebrate re-

mains have been found in one of the quarries near
Alton. Specimens were shown by the author of the

pajier. In the judgment of Professor Newberry, the

fossils shown were the bones of some large fish.

One appeared to be the mandible or dental bone of

the lower jaw. Without pronouncing a final opinion,

he would say that it bore a general resemblance to a

group of fossil fishes in which the teeth were in-

serted in sockets; but the animal itself was large and
hitherto unknown.

List of other papers.

The following additional papers were read in this

section, some of them by title only: Thermal bells,

by J. W. Chickerin;/. Tlie Hamilton sandstone of

middle Pennsylvania, by E. l\'. Claypole. Evidences
from southern New England ag.ainst the iceberg

theory of the drift, by J. D. Dana [this paper will ap-

pear in full in Science]. Topaz and {issociated min-
er.ils from Stoneham, Oxford county. Me.; Colored
tourmalines and lepidotile crystals from a new
American locality; -V note on the finding of two
American beryls; Andalusite from a new American
locality; tJn a white garnet fronj near Hull, Canada,
— by (.'. F. Kunz. The genesis and classification of

mineral veins, by J. S. Sewherry.
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PROCEEDINGS OF SECTION F.— BIOLOGY.

ADDRESS OF W. J. BEAL OF LANSING,
MICH., VICE-PRESIDENT OF THE
SECTION, AUG. 15, 18S3.

AGRICULTURE: ITS NEEDS AND OPPOR-
TUNITIES.

Instead of presenting a summary of the progress

made in biology during the past year, I have chosen,

rather, to spealj of the 'Needs and opportunities of

agriculture,' — a subject which has heretofore scarce-

ly been mentioned at the meetings of this association.

Within the past few years the progress of agriculture,

which I use iu its broadest sense, has been greater

than ever before. This may be attributed to a varie-

ty of causes; such as the general thrift and intelli-

gence of our people, and the advancement of science.

Many agricultural schools have been established,

experiment-stations organized, the rural press has

been much improved iu quality and quantity, clubs

and societies are flourishing, and thousands of granges

have helped to stimulate thought and investigation.

Though there is much chance for improvement, the

U. S. department of agriculture in several of its sec-

tions has done excellent work. It is true, and it is

strange that it should be true, that, until within a

comparatively recent period, hut very little of the best

thought, even of civilized nations, has been devoted

to subjects intended to advance agriculture.

Columella, eighteen hundred years ago, keenly felt

the want of more thought in agriculture when he
said, " Husbandry alone, which, without doubt, is

next to, and, as it were, near akin to, wisdom, is in

want of both masters and scholars. Of agriculture,

I have never known any that professed themselves

either teachers or students." Many of our states

have freely appropriated money to conduct surveys

in geology, mining, with a little attention given to

zoology and botany, not neglecting to provide liber-

ally for coast-surveys.

The nation, considering its age, has also been very

generous with money in support of surveys of vari-

ous kinds, including, also, anthropology, construction

of lighthouses, improving rivers and harbors, inves-

tigating the supplies of fish, and even astronomy has
been generously supported. It is true that some of

this work performed by the government has been
very poorly done, and has been enormously expen-

sive; but the methods of work are improving.

This munificence of the United States in support

of science is encouraging, and, as far as it goes, speaks

well for the country and our law-makers. Doubtless,

in many cases, the close connection with politics is one
great hindrance to successfully conducting investiga-

tions in science for the government. The chances of

losing positions are often too great to make them
desirable, especially to persons who dislike political

contests. Frequent changes are fatal to good, long-

continued work.
Notwithstanding the large sums of money expended

by our national and state governments in support of

science, but a small sum, considering its importance,

has been appropriated in the interest of agriculture.

Even private gifts have gone to endow literary col-

leges, schools of physical or natural science, astro-

nomical observatories, public libraries, and not to

endow something which is directly intended to en-

courage agriculture. The men like Lawrence, Shef-

field, Smithson, Peabody, Washburn, Swift, Stevens,

are numerous, but not numerous enough. All honor
to the noble names of those who have so generously

contributed to the advancement of science.

To illustrate the hesitancy of men to bequeath

money for the promotion of agriculture, I take the

following from an address given by President T. C.

Abbot :
—

"I met a very pleasant and intelligent gentleman,

who, from his large wealth, was about to give some
sixty or seventy thousand dollars for the advance-

ment of higher education. He had been for some
years, and was still, the president of a state agricul-

tural society. He was a farmer. Did he then endow
some chair of agriculture, or agricultural chemistry,

of veterinary science, of horticultm'e ? Did he fit out

an experiment-station to analyze fertilizers, to study

the value of cattle-foods ? Did he establish an agri-

cultural library ? None of these. He found the

science that was the most advanced of any, the one
that gove.rnment supports at a great expense from
the public treasury. This farmer gave his thousands

to endow another workshop of astronomy.

"

Yet, even in respect to private endowment, there are

approaching signs of better days for agriculture. A
few far-seeing men have observed the needs of this

interest, and have set a noble example by giving of

their-wealth bounteously. Cornell, Bussey, Purdue,

Valentine, Storrs, in this country, are names which
will long be honored for liberal gifts in the interest of

agriculture. They showed great sagacity, and not a
little originality, by placing endowments in a new
field, where gifts are few, and the opportunities for

good are boundless. It is hoped that these illustrious

examples will stimulate others to make similar be-

quests.

Where agriculture thrives, there we always find a

prosperous people. She needs more trtiined minds
to work in her interest. With better thought would
come great and needed improvements in the agri-

cultural department of the nation. It lacks means,
strength, and stability.

The matter of plans, and the naming of a compe-
tent director of the geological survey, was referred to

the National academy of sciences, whose suggestions

the government authorities sought and adopted.

The same body, or the standing committee of this

association, or the members of the Society for the

promotion of agricultural science, would be amply
competent to name a good man for commissioner of

agriculture. Such a plan would throw the position

more out of politics, and it would be more likely to
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run smoothly on, like the work of the Smithsonian
instilution.

Greater permanency would tend to make the de-
partment more efficient, and help it to co-o|)erate

with the agricultural departments of the several

states and the agricultural colleges and experiment-
stations.

The leading object of these remarks is to call the

attention of those who are working for the advance-
ment of pure science to the great needs of agricul-

ture, the grand opportunities for making discoveries,

and the lasting gratitude which such workers are

likely to receive from tlie people. Of course, we
grant that all science is valuable, that much of pure
science has a practical bearing, that no one can
foretell what practical results may be reached by
investigations in pure science; still there is a ten-

dency among scientific men to ignore economic sci-

ence.

I will illtislrate my meaning. The U. S. signal-

service is generally supposed to have been established

in the interest of science, with the avowed intention,

also, of benefiting navigation. The benefits in these

respects are certainly worth all they cost, but these

are not all the benefits which the service should rec-

ognize.

I note the following as given by Dr. R. C. Kedzie

some months ago, to illustmte the tardiness of

science and the government to promptly grant assist-

ance to the interests of agriculture.
" Xo industry, e.\cept navigation, is so completely

at the mercy of the weather as agriculture, in its

widest sense. In the magnitude of the interests

thus threatened, agriculture outweighs all others in

importance. Indeed, without the sustaining in-

fluence of agriculture, commerce itself would vanish

like the dew of morning. Timely warnings of im-

pending meteorological dangers might be given by

the signal-service, which would be of incalculable

worth to .igriculture."

lie illustrates the subject by referring to the pro-

tracted rainy weather during the wheat-harvest of

1S82, in Michigan, where the loss was very great.

" The approach of a protracted storm was known for

days before the damage was done. If specific warn-

ing had been given our farmers at that time, most

of the wheat might have been safely housed, and

the farmers of Michigan saved from a loss of more

than $1,000,000. The damage inflicted in this way
is not isolated and exceptional."

At length the growers of cotton and toi)acco in the

south, and of cranberries in New Jersey, have been

recognized by the government, and warnings of ap-

proaching frosts have been promptly given. " The
general government, through the signal-service,

should hold the shield of its protection over l.tnd as

over sea, over corn-field as over tobacco-plant, over

hay-field as over cranberry-marsh, over wlieat- field as

over cotton-plantation, over orchards and vineyards,

and the cattle upon a tllousaml hills and prairie leas.

Why not extend this work into wider fields by doing

for the producer what it has so well done for the

carrier? "

The opinion seems to he too prevalent that few
experiments in agriculture are worth attempting,
unless it be those conducted by a chemist. This is

by no means the case, though it is true that none but
a chemist is capable of making those of a certain

nature. A physicist will still find in the soil much to

interest him, and there is, no doubt, a chance to make
discoveries valuable to agriculture.

With regard to the great importance of investiga-

tions and united action concerning the control of

various plagues of our domestic animals, we should
suppose no one would give a dissenting voice. Some
valuable investigaiions have been made concerning
the cause and nature of these diseases, among the
most interesting of which, it seems to me, are the
experiments made by Dr. Salmon in using an attenu-

ated virus for inoculating animals, and inoculating
asain and again with a stronger virus those not
affected by the attenuated virus. If the subject of
animal plagues and the means of controlling them
were fully discussed at meetings of this association,

it would tend to allay prejudice, enlighten the minds
of our citizens, and stimulate our law-makers to

action. That tliere is need of a more general knowl-
edge of this subject, I quote from a recent article by
Professor Law in the pioceedings of the Society for

the promotion of agricultural science. "The present
agitation on behalf of legislation for the extinction

of this lung pl.igue in America began actively in 1878,

and, notwithstanding that the subject has been con-
tinually before federal and slate legislators for four
years, but little real progress has been made. Among
the drawbacks that may be specially named is the

ignorance of legislators, of executives, and even of

electois, on this subject."

In learning how to economically feed domestic
animals, there is a great opportunity for investigation.

Tliere is much of interest and value to be le.imed in

reference to the causes of fluctuation in weight of

animals which are carefully fed and watered in a
uniform manner.
Concerning the great need of continued and in-

creasing efforts to investigate our injurious and bene-

ficial insects, I need say but little; for the subject

has been kept before the people, and the peoi)le are

always interested to know something about an insect

as soon as it injures their crops, or causes them
trouble in any way. There is especially much need
of more experiments to find better remedies for inju-

rious insect.". Attention to this portion of the sub-

ject cannot fail to meet with some degree of success.

Success here is sure to win the gratitude of every one
engaged in agriculture. Success in finding good,

cheap, and safe remedies for injurious insects will

tend to make science popular, and make endowments
fur research nmch easier and more fret]uent than
ever before.

I need liardly add, that lie who finds or breeds a
race of honey-bees which is hardier, more industrious,

longer-lived, quieter, possessed of longer tongues,

and, last but not least, possessed of blunter stings,

with less inclination to use them, — he who can suc-

ceed in any or all of tliesc objects is entitled to rank
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with the man who shall cause two blades of grass to

grow where only one grew before.

The U. S. commission on fish and fisheries is an
example of good scientific work, with prospects of

early returns in the form of an increase in knowledge
and a large increase in the supply of fish. A some-

what similar work, conducted by Prof. S. A. Forbes

of Illinois, is in progress, where the object of the

survey is to inquire into the food of birds and the food

of fishes.

Some valuable scientific work of an economic
nature has been done in connection with the tenth

census, conspicuous among which is that performed

by Prof. C. S. Sargent, in the study of forestry.

Botanical explorers in every land have repeatedly

and lil)erally contributed plants of economic impor-

tance to the horticulturist, — a few new fruits, but

more especially flowers and foliage-plants. An occa-

sional contribution has been made to agriculture in

the form of plants which promised to be of value for

seeds or forage, or for some other purpose.

I have often been surprised that more attempts had
not been made to secure the introduction of some
new foreign grasses, and test them to ascertain their

value for meadows and pastures. To be sure, grasses

from western Europe have been tried ; but we need

others.

More than twelve years ago this idea appeared in

my address on grasses, as given before the North-

western dairymen's association, where the advice was

given to get other grasses from Japan, China, central

Asia, and the dryer portions of South America. The
cereals and pasture-grasses, the world over, are of

more value to man and his domestic animals than all

other plants taken together; yet the list of pasture-

grasses now generally sown in any state can be
counted on the fingers of one hand. In Great Brit-

ain, where much attention has been given to the

subject, twenty-five or thirty species are much cul-

tivated. It is hard, to give all the reasons why so

few grasses are employed in this country; but the

fact remains, that few are; cultivated. The grass fam-

ily is a large one, containing from thirty-one hundred
to four thousand or more species. They are widely

distributed in nearly all parts of the habitable globe,

in every soil, in society with others, and alone. This

does not convey an adequate idea of their value in

unwooded regions, because the number of individ-

uals of several of them is exceedingly large.

I have recently found the following in the Ameri-
can agriculturist for 1S5S, a statement probably made
by Dr. Thiirber. "A dozen sorts, probably, cover

nineteen-twentieths of all the cultivated meadow-
laud from Maine to Texas. It can hardly be sup-

posed that so limited a number meets, in the best

manner possible, all the wants of so great a variety

of soil and climate. This is one of the pressing

wants of our agriculture. Experimental farms are

needed where the valiie of new grasses and kindred

questions can be determined. A single new grass,

that would add but an extra yield of a hundi'ed pounds
to the acre, would add millions of dollars annually to

the productive wealth of the nation."

Still farther hack, in ISn.S, the late I. A. Lapham
of Wisconsin expressed similar views; and still longer

ago, in 1843, forty years ago, in a prize-essay, J. J.

Thomas said, " The great deficiency in the number
and variety of our cultivated grasses has been long

felt by intelligent cultivators." In this subject, but

very slow progress has been made in forty years.

In the extensive unwooded regions west of the Mis-

sissippi, the native grasses afford much pasture; but

many of them start very late in spring, and stop

growing early in autumn. They do not completely

occupy the ground : lliey are easily stamped out by the

hoofs of cattle and sheep. Some of the tame grasses

will thrive better, and afford much more pasture.

In Science, vol. i. p. 186, of this year. Prof. N. S.

Shaler refers to this subject. He says. " It seems

possible to improve this pasture by the introduction

of other forage-plants indigenous to regions having

something like the same climate. The regions likely

to furnish plants calculated to flourish in a region of

low rainfall include a large part of tlie earth's sur-

face. Those that would succeed in Dakota are not

likely to do well in Texas or Arizona. For the north-

ern region, the uplands of northern Asia or Patagonia

are the most promising fields of search; while for the

middle and southern fields, the valley of the La
Plata, southern Africa, Australia, and the Algerian

district, may be looked to for suitable species." He
recommends three experiment-stations,— one in Ne-
braska, one in Texas, and one in Arizona.

In this connection, when we remember that exotic

plants often thrive better than natives, we see what
a vast field lies ready for experimenting with the

grasses.

Grasses look much alike to all who have not closely

studied them; so that farmers— in fact, none except

botanists are likely to attempt experiments. This is

a strong reason why the slate and national govern-

ments should assist agriculture in an undertaking

which seems so fruitful of good results within a short

time, at so trifling an expense. Expeditions are sent

at great expense to explore polar seas, with a view

to slightly extending our knowledge of a barren por-

tion of the earth's surface. Large sums are employed

to fit up in magnificent style, and send to the re-

motest parts of the earth, expeditions to spend a few
mintites in observing an eclipse or a transit of Venus.
Would the sending of competent persons around the

earth in search of better grasses be an undertaking

less praiseworthy?

The men who control the Northern Pacific railway

were enterprising enough to see that a complete eco-

nomic survey of the adjacent territory wouhl help

the sale of their lands. Among other things, the

grasses will be carefully examined.

For the past ten years the writer has been testing,

in a small way, some hundred and fifty species of

grasses. These, with few exceptions, are natives of

the eastern United States and western Europe. I am
fully convinced that further experiments, carefully

made on a larger scale in several portions of our

country, will be quite sure to result in great gain to

agriculture.
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Grasses suitable for the western prairies, to take
the place of those wliich will be rapidly stampnl out
by close feeding, are sure to be found even without
the aid of the governmeut; but greater time will be
required.

Prof. E. M. Slielton of Kansas agricultural college
has probably done more than any one else in the west
to test grasses and clovers, aiul diffuse information
in regard to the results, which are most gratifying.

At nearly all gatherings of farmers in the west, this

question of new grasses is a prominent topic of dis-

cussion.

Wherever irrigation has been well tried, especially

on land wliich is light aiul well drained, the results

liave been quite surprising, converting a dry, hungry
meadow into a little oasis. tiucU a meadow is the
triumph of agricultural art.

One of the most remarkable results of irrigation,

as viewed by a scientific man, is this: the list of

gr.isses will not remain the same, or maintain the same
proportion. The bad grasses will nearly all die out,

or improve in ([uality ; while the best ones will rapidly

increase. And again: experiments in England have
shown that irrigation causes many herbaceous plants,

distinct from grasses, such as plantain and butter-

cups, to give place to good grasses. Docks are not di-

minished by irrigation. The best grasses are a sign

of good land in tine condition. Sucli grasses are

hearty feeders, and are most sensitive to good treat-

ment. In a well-managed meadow, irrigatiou.in four

years increased the value threefold.

Solon Robinson long ago e.\pressed the view, that,

if tlie streams of Connecticut were properly utilized

in irrigating the soil, they would lie more productive

in value than by turning all the water-wheels of the

state. More experiments in irrigation are much
needed in this country.

liaron J. \i. Lawes, a most renowned experimenter
in agriculture, possessed an old p.isture having been
in permanent grass over a century. No fresli seed

of any kind was sown during this period. For some
seven years or more, lie experimented by applying

to this old pasture, on different plats, twelve different

kinds of manures. The results were very interesting

and gratifying. "Tlie manures, which much in-

creased the produce of hay, at the same time very

much increase.l its proportion of graminaceous herb-

age. The total miscellaneous herbage (chiefly weeds)

was the most numerous in kind, and nearly in the

greatest proportion, on the uiimuiwred land, — viz.,

sixteen per cent, — while on the manured plat it de-

creased to two per cent. Every description of manure
diminished the number of species and the frequency

of occurrence of the miscellaneous or weedy herbage.

A few weeds were increased by the manures, such as

Uuraex and Achillaea."

"The plants of a meadow," in the words of the

AriricitHural gnzetU, "live in harmony on the unma-
iiured open park, having nothing to fight for in a state

of nature ; but toss them a bone, ground fine, or any

other choice bit, and their harmonious companionship

terminates at once. Every act of improved cultiva-

tion occasions instant war. A grass likes the best

that can be got. It will swallow soda, but not when
it can get potash. As a general principle, all manures
tend to drive out the weeds by increasing the better

herbage." A repetition of like experiments in this

country could not fail to give valuable results.

In Europe some success has been reached in select-

ing and cullivating different varieties of Lolium pe-

renne, Dactylis glomerata, and Trifolium pratense.

The field is a promising one for any careful and en-

thusiastic student. For tlirce years p.ast, I have been
studying hundreds of plants of red clover at all sea-

sons and stages of growth. I have plants growing,

the seeds of which came from marked plants which
varied much from each other. Plants in the fields

of red clover vary amazingly in many respects, which
influences their value for forage-crops. I believe our
fields of red clover to-day contain nearly or quite as'

great a variety of plants as would a field of Indian
corn, if we were to mix in a little seed of all the

varieties cultivated in any one state.

Some of our grasses in cultivation are quite varia-

ble, notably the fescues, orchard-grass, and peren-

nial rye-grass. It was some time ago observed that

alfalfa of California, and lucerne of Europe, were
quite different in their capacity to endure dry weath-
er, though they belong to the same species. Differ-

ent treatment in widely separated countries for many
years has wrought a great change.

The subject of changing seed, planting old seed,

mixing seed, raising it one year or more in a remote
country, and then returning to the starting-point,

deserves the attention of careful experimenters.

The late Charles Darwin experimented on the

effects of cross and self fertilization of plants, and
found that in most cases plants from crossed stock

were earlier, hardier, germinated better, and yielded

more seeds, than those from seed of self-fertilized

plants, while crossing with foreign stock of the same
variety is a far greater improvement. The idea is to

cross the flowers of a plant with pollen from other
plants of the same variety, the seeds of which were
raised pure for five or more years in a remote locality,

fifty miles or more away.

Mr. Darwin said, "It is a common practice with
horticulturists to obtain seeds from another place,

having a very different soil, so as to avoid raising

plants for a long succession of generations under the

same conditions; but, with all the species which
freely intercross by the aid of insects or the wind, it

woifld be an incomparably better jilan to obtain seeds

of the required variety, which had been raised for

some generations umler as different conditions as

possible, and sow them in alternate rows with seeds

matured in the old garden. The two stocks would
then intercross, with a thorough blending of their

whole organizations, and with no loss of purity to

the variety; and this would yield far more favorable

results than a mere exchange of seeds."

In a word, with plants which may be easily crossed,

get some foreign seed of the same sort to mix with
yi)ur own seeds to raise seeds for ensuing crops.

In 1877 I began some experiments of this kind
with Indian corn and with beans, and have since
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made others. The advantage shown by crossing of

corn over that not crossed was as 151 exceeds 100,

and in tlie case of black wax-beans It was as 236

exceeds 100. Shice then similar exi^erinienls have
several times resulted in showing a large increase in

favor of crossing with foreign stock.

In a review of Darwin's book, the Gardener's chron-

icle of England said in 1877, " It is certain that these

practical results will be a long time filtering into the

minds of those who will eventually profit most by

them." The results of my experiments have been
widely printed in the agricultural papers of the day,

and have been given at numerous farmers' institutes

and granges, beginning in the winter of 1877, nearly

six years ago; and yet I cannot learn that any other

person in this country has attempted similar experi-

ments. I will make one exception, in case of Prof.

W. A. Henry of Wisconsin university, who tried the

experiment in connection with myself. The results,

so far, fully accord with the prophetic statement above

quoted from the Gardener' s chronicle.

In originating new varieties and races, see what has

already been done, largely in our own country, in a

haphazard way, with strawberries, raspberries, black-

berries, gooseberries, and grapes, to say nothing of

improvements in ornamental plants.

I need hardly add, that some of the best results,

considering the time and means employed, have been

obtained by persons who have crossed and hybridized

according to some well-devised plan.

Our varieties of fruits in cultivation have become
so numerous, that to describe them by the fruit and
foliage alone often baffles the skill of the most expert

pomologist. In the proceedings of the American
pomological society for 1877, 1879, and 1881, 1 have
shown that much help can be obtained by noticing

the peculiarities of the flowers of apples and pears.

The same is no doubt true, to some extent, with
grapes, peaches, gooseberries, and other fruits.

Here is a promising field, full of interest to the

botanist,— a field where he may accomplish much to

aid the horticulturist, and something to advance
science. A new variety of any cultivated fruit can
no longer be considered as well described, unless

some iiccount be made of the flowers.

It has often been shown that many kinds of insects

are beneficial to plants by aiding the fertilization of

the flowers. The subject has still about it much that

is new. Even Mr. Darwin said he did not suppose

that he fully understood all the contrivances fof fer-

tilization in any one flower.

If it be true, as my experiments during the past

six years help to indicate, that bumble-bees aid in

fertilizing red clover, then farmers should try to

encourage these interesting Insects, even though
they be disagreeable companions. Bumble-bees prefer

to raise their colonies in old nests of meadow-mice.
I mentioned in my last report, that it had been sug-

gested that we should not keep many cats, nor allow
hawks, foxes, or dogs to catch these mice; for they
make nests which are quite necessary for the bum-
ble-bees, which help fertilize our red clover, and
thereby largely increase the yield of seed.

Perhaps it may not be altogether visionary to pre-

dict that men will yet engage in raising bumble-bee

queens, and sell them to farmers at a fair profit, for

starting colonies to improve the yield of clover-seed.

We may yet have conventions and societies where
the leading object shall be to discuss the merits of

different sorts of bumble-bees.

A few years ago experiment-stations in Europe
began testing seeds which were offered for sale in the

markets. Adulterations were discovered most ingen-

ious in character, harmful in effect, and remarkable

in amount.
The more the subject was investigated, the worse

it seemed to be. Something of the same sort has

been undertaken in this country, showing that even

in Michigan some worthless seeds are put on the

market. In 1877 and later I tested large numbers of

vegetable-seeds purchased of fifteen of our large

dealers and growers. Not one of these is free from
selling seeds that are worthless. The remedy is not

easy. On account of its effect on their advertising,

publishers are unwilling to print for their readers the

results of these experiments. Only a few peojile can
acquire the information after experiments are made.

In making tests of seeds, we still lack information

in regard to the surest and best mode of testing each

sort. Here is a good work for some accurate and in-

genious scientist to invent new apparatus, learn the

proper amount of heat, air, and moisture, for produ-

cing the best results, find out whether seeds will

thrive best with a constant temperature, or a varia-

ble temperature; and learn the best modes of preserv-

ing seeds alive from one year to another.

I need hardly mention to intelligent students, that

there is an extensive field, a very attractive one, in

the study of fungi. The agriculturist who deals with
plants, not only wants to know the kinds, but the re-

quirements which are favorable or unfavorable to

their development. In the study of effectual reme-
dies against fungi, something has been done; but

there is still much demand for more knowledge.

Successful experiments in regard to fungi are not

likely to be made except by botanists.

I have only glanced at a few points where the

biologist can find interesting work which will give

threefold returns by advancing science, helping

to elevate agriculture, and benefiting our country.

There are many experiment-stations in Europe, and
some in this country. We hope their number may
soon increase, and that liberal and permanent endow-
ments will not be lacking. This association, and all

other societies working in the interest of science, can
render a great service by doing what they can to en-

courage experiments in all departmenis of agriculture.

Men can be encouraged to prepare papers, and com-
mittees can make reports pertaining to the subject.

There is a need of thorough state surveys, solely with

a view to the interests of agriculture and kindred

subjects. More knowledge of our soils, water, build-

ing-materials, plants, timber, injurious fungi, insects,

and birds, would return to a state, fivefold the cost of

acquiring such Information. In brief, then, as one

of the humble workers in the interests of agriculture,
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I most cordially invite you to turn your attention to

some of the problems which vex the husbandman.

PAPERS READ BEFORE SECTION F.

Ou the use of vaseline to prevent the loss of
alcohol from specimen jars.

IJV B. a. WILDKU AND S. II. OAOE OF ITUAC.\, X.V.

In the absence of the authors of the paper, an
abstract of it was read by the secretary of the sec-

tion, Professor Forbes. Vaseline, when used for the
purpose indicated, proves to be an agent unaffected
by temperature, and by most chemical substances.

It is sparingly soluble in cold alcohol, but wholly
soluble in hot alcohol, solidifying ou cooling. It can
be fitly applied in sealing specimen-jars, aud meets
many requirements when so used.

A nevr plan of museum-case.

BY E. S. MOUSE OF SALEM, M.\.SS.

The author described, and exhibited by means of

drawings, a new plan of museum-case. He said his

observations in the museums of Paris proved the

great inferiority of the ca>es there to those in the

United States. He gave, in addition to a detailed

plan of a case, some suggestions as to the best method
of arranging articles within. Jlr. Morse has had the

subject of arrangements for museum exhibitions

under consideration for several years, and the pres-

ent plan includes contrivances which he has previ-

ously suggested as separate devices.

(liOTAS-ICAL PAPERS.)

A supposed poisonous seatveed in the lakes
of Minnesota.

BY J. C. ARTUUK OF CI1AKLE3 CITY, 10.

In the summer of last year many cattle and hogs

died in the vicinity of Waterville, Jlinn. Residents

ill tlie locality believed that the animals were poisoned

by drinking the water of adjoining lakes. There are

two lakes of considerable size in the neigliborhood:

they are free from marsh, and have wooded borders;

through them runs a somewhat sluggish river.

At the lime of the occurrence, the lakes showed a

quantity of dark-green scum on the surface, as well

as disseminated through the water. The snrface-

l.iyers of the scum were in places several inches

thick. The scum proved to be a water-weed, having

some chariicteristics like those of the nostoc, but is

known to botanists as Rivularia flnitans, and lias

been described by Colin, a European n.ituralist. The
plant is spoken of by the author of this paper as a

seaweed: he supposed it did not occur in this conn-

try elsewhere than in Minnesota, and it is not fre-

quent in Europe.

Last year Mr. Arthur visited the locality of the

occurrence, and he repeated his visit this summer;
but in each instance too late in the sea.son to examine
the scum in xilu. It appear-s to be composed of in-

numerable small round bulbs of a transparent gelat-

inous substance, which are filled with a dark-green

material. After lliey first begin to be seen on the

water, the bulbs increase in number with marvellous

rapidity. In about two weeks they begin to decay,

and their entire disappearance quickly ensues. These
phenomena take place usually in June. As no actual

experiments have been made uiwn animals, the deadly

qualities ascribed to the so-called seaweed are as yet

a matter of conjecture, though the reported facts

tend strongly to strengthen the belief that the plant

is poisonous.

Relations of certain forms of algae to disa-
greeable tastes and odors.

BY W. O. FAKI.OW OF C.VMBKIIXiK, MASS.

Although large masses of any decaying vegetation

may render water unfit for drinking, the only group of

plants to be /eared, as far as their effect on the t.iste

and odor is concerned, is the members of the nostoc

family, which form flo.ating scums of a bluish-green

color. When exposed to a bright sun, especially in

shallow water, they are transformed into fetid, repul-

sive-looking masses of slime, which give to the water

the so-called pig-pen odor. The water-supplies of sev-

eral eastern cities have been thus contaminated, and
principally by species of Coelosph.ierium, Clathro-

cystis, and Anabaena. In Minnesota is the represent-

ative of a fourth genus, Kivularia, which was first

found last year at Waterville by Professor Arthur,

and which has been found to be very abumlant this

year in Lake Minnetonka; and in all probability it

occurs in most of the other lakes of this region. The
singular fact is, that while unknown elsewhere in this

country, the species was found several years ago by
Colin in Silesia, who named it Rivularia fluitans; and
it was detected also by Gobi near the Gulf of Riga.

It appears also to be very closely related to, if not

identical with, an alga abundant in certain parts of

England, referred by Harvey and more recently by
Philips to Echinella articulata, Ag. This is another

illustration of the very wide distribution of the

species of the nostoc family, of which we have other

recent illustrations in the Kostochopsis lobatns of

Wood, first described from the northern states, but

which has since been found to be identical with

Slazea Rivulariaides subsequently discovered in Hra-

zil, and with Hormaclis Quoyi found only at F.al-

mouth, Mass., and the Marianne islands in the Pacific.

There is a strong probability, that in the future Min-
neapolis may be troubled by the decay of the different

nostocs floating in the lakes near the city, where they

are very abundant. As far as avoiding trouble from
these plants is concerned, undoubtedly river-water

is to be preferred to lake-water; but before many
years the Mississippi near Minneapolis- will be con-

taminated by sewage, and the water will pnibably

then be obtained from the lakes. If the sliallower

lakes near the city are used, there can be little doubt
that in summer Minneapolis will have the same
trouble as that experienceil in Boston. Even at

greater expense, the water should be brought from
large and deep lakes, especially those across which the
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winds sweeji so as to keep the surface-water rough-

ened.

The spread of epidemic diseases in plants.

BY V,'. O. FAKLO'W OF CAMBKIDGE, MASS.

In the case of animals it can be said, that, except-

ing the diseases attributed to bacteria, they are subject

to but few diseases caused by fungi. In the case of

plants, however, the greater part of the diseases to

which they are subject are caused by parasitic fungi;

excepting, of course, the injuries caused by insects,

which need hardly be considered in speaking of epi-

demic diseases. Most of the violent epidemic diseases

of plants are caused by fungi of the orders Uredineae,

rusts, and Peronosporeae, rots. Fortunately the spe-

cies of these orders attack only a single species of

host, or at most several species closely related botan-

ically ; so that, for instance, a rot which would attack

the potato would not probably attack the grape,

although it might be expected to attack the tomato,

which is botanically closely allied to the potato. As
might be expected, the most violent epidemics occur

duiliig, or just after, unusually wet periods. An
epidemic disease spreads either by the dispersion of

its spores through the air, or by the transportation

of the host-plant on which it is growing; the latter

being probably the means by which diseases are

carried across large bodies of water, as the Atlantic.

With the introduction of food-plants from Europe

to this country come, of course, many of th fir parasitic

diseases. It should be noted, however, that the most

violent plant-epidemics of recent times have advanced

not fi'om east to west, but from west to east. The
best-known case is that of the potato-rot in 1845, and

since then the very accui-ately recorded case of the

grape-mildew, Peronospora viticola, has arisen. In

the first case, the disease is supposed to have reached

Europe from the west coast of South America, by way
of the United States. In the latter case, the grape-

' mould, which is a native of North America, can, as I

showed by experiments in 1S76, be transferred to the

European vine ; and it was prophesied that the disease

would extend to Europe, and do more harm than with

us. The prophesy was very soon fulfilled, as you all

know. In the two diseases just mentioned, it is a

characteristic of the spores, that in germinating, in-

stead of giving off a filament, they discharge a number
of motile zoospores, each of which is capable of propa-

gating the disease. We have several other species of

Peronospora, which produce zoSspores, some of which

have apparently crosseil from America to Europe;

and there are others which, although common in this

country, have not yet appeared in Europe, although,

following the grape-mould, they may be expected to

appear there hereafter. Among these may be men-

tioned Peronospora Halstedii, which grows on com-

posites, and may later be found in Europe on the

Jerusalem artichoke. Professor Trelease has recently

found a Peronospora on Sicyos in Wisconsin, which

resembles the grape-mould in general appearance.

The germinatinn of the spores has not yet been ob-

served, but judging by analogy one would expect

them to produce zoospores. It would not be surpris-

ing if the Peronospora on Sicyos should also be found

heieafter causing a disease of squashes or melons;

and its progress eastward might be expected as in

the cases previously cited.

The speaker then referred to a uiodiBcation of the

spores sometimes observed in Peronospora. Mr.

Earle of Cobden, 111., collected species on Geranium

and Viola, where, instead of the usual blanching

spore-stalks, the spores were borne on the mycelium

close to the breathing-pores; the spores themselves

being very much larger than in the conuuon form.

A simil.ar monstrosity has been noted by Cornu in the

grape-mould. The specimens were collected by Mr.

Earle in April, and the speaker suggested that this

form of spores might perhaps be an adaptation to

the cold and wet weather of spring. The conditions

which produce the monstrous forms are worth con-

sidering by collectors.

Of the diseases caused by Uredineae which have

advanced from west to east, the hollyhock-disease,

Puccinia malvacearum, is the best-known instance.

Its original home was probably Chili; but it spread

through Europe about ten years ago, not, however, by

way of this country, as was ju-obably the case with

the potato-rot. The diseases produced by fungi of

other orders, as Ascomycetes, do not spread with the

same rapidity as the rusts and rots. This is shown
by the black knot, which is so destructive in this

country to plums and some kinds of cherries. It is

a native of this country, and is found on most of our

wild species of Prunus, especially the choke-cherry,

a shrub which has been introduced into many places

in Europe. As yet, however, the black linot has not

made its appearance in Europe.

The speaker then said that he 'had just found the

grape-mildew growing on the Virginia creeper (Am-
pelopsis quinquefolia) near Minneapolis. As this

plant is closely related to the vine, the occurrence of

the mildew might have been expected. In attempt-

ing to prevent the spread of the disease to countries

where it is now unknown, the discovery is of impor-

tance. It is evident, that, to prevent the spread of

the disease, the importation of Ampelopsis as well as

of grape-vines must be prohibited.

Parallelism of structure of maize and sorghum
kernels.

BY E. L. STUKTEVANT OF GENEVA, N.Y.

If kernels of flint, pop, sweet, and Tuscarora maize

he split parallel to the germ, each race will be seen to

present a definite arrangement of structure. Thus,

the flint corn presents a germ surrounded by starchy

matter, and this in turn by a corneous envelope; in

the pop-corn proper, the germ is enclosed in the cor-

neous matter, the starchy matter being absent except

as the pop variety intrenches upon the flints; the

sweet corn has a similar structure to the pop, but the

corneous matter is translucent and wrinkled.

By means of blackboard diagrams, the relative

arrangements were exhibited of the 'chit' or germ,

the corneous matter, and the starch, in the kernels

of the above-named varieties of maize and in sorghum.
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Those (liftcrent arraiicemenls are constant, ami iln

not pass into each other. Tlie proportion of lliese

elements is also, in general, constant Ihroniilionl the
(levelopineiit of the kernels. The [Kirallelism which
is apparent may he accounted for on the familiar

axiom that similar forces acting under like circnni-

stances produce similar results.

Agricultural botany.

BV E. I,. STURTEVAMT OF GENEVA, N.Y.

If kitchen-garden plants he closely studied, in

many varieties it will he found that selection hjus

differeiiliated the various natural species in accoril-

anee with desired uses. It will he notice<l, that, while
there is a striking uniformity within varieties in those

portioils of the plant which have not been selected

for improvement, tliere is a great variation between
those portions which have secured attention on ac-

count of their uses. Thus, in forly-five varieties of

onions growing side by side, the foli.age is all similar;

yet the bulbs vary in size, color, shape, and habit of

formation. The effect of selection concentrated upon
visible forms has been to produce and fix changes
from the natural plant to such an extent as in ca^es

to mask the original plant, so that historical data

must supplement morphological data in order to con-

nect the genetic record. It is clearly evident, that

conscious .selection is a powerful agency for the

changing of form, and by long exercise can overcome
the type affixed by nature to a species. In the do-

mesticated plant, the power of intelligence to elimi-

nate, modify, and direct the action of natural laws

nnder a given purpose introduced a new factor to

influence plant-growth; and forms designed for uses

mask genetic resemblances in those portions of the

plant where change means value to man. If these

views are correctly stated, then it is seen that .in

agricultural botany, as an annex to natural bot<any,

is imperatively required for the purpose of furthering

classification of domesticated plants ; and such an
anne.x must vary in its methods as widely from the

methods of the n.atural botany a« cultivated plants

vary from feral plants, the key to the motive being in

one case the use, while in the other it is the floral

organs.

The present condition of the box huckleberry,
Vaccinium brachycerum, in Perry county,
Pennsylvania.

liY E. W. CLAYI'OLE OF NEW nLOOMFlELD, PE.NK.

This was an interesting account of a plant that

may become extinct. The discovery of this plant

took place over hundred years ago, in Virginia, and

it subsequently disappeared until \Mn, when it was

again discovered by Prof. Spencer F. Baird in Penn-
sylviinia. This peculiar plant exists in Perry county,

Penn., and in New Castle county, Md., and in no

other known locality in the world. It exists in lim-

ited quantities there. It* geographical limits are

sharply delineil. and never c'.\tend. but rather recede,

indicating a probability of its extinction.

Relation of root and leaf areaa ; com.

liV I). 1'. rE.\M.\I.I,OW <)!• IIONTKE.VL, CAX.

In the absence of the author of the paper, the sec-

retary of the section briefly stated the contents. The
paper sets forth the imporlance of the relations be-

tween the aerial and subterranean surfaces of plants,

especially in respect to area. The experiinenis of

the author were mainly upon the growth and devel-

opment of maize, of which he has tabulated careful

measurements showing (he proi>ortions of areas above

and l)eneatli the soil.

Influence of position on seed.

BY E. L. STUKTKVANT OF GENEVA, N.Y.

The ' position ' referred to in the title of this paper

is that of the individual seeds grown on a spike. The
object of experiment was Co ascertain the differences

of germinating force between seeds from the middle

and from the ends of the spike. In trials carried

forward at the New-York agricultural experiment-

st.ition -Jast winter, it was found, that, for an average

of yi per cent of butt kernels, 88 per cent of central

kernels, and 98 per cent of tip kernels, of flint corn,

germinated. Other experiments gave the following

results: In the butts planted, 7!) |>cr cent germinated;

of the centres, 84 per cent germinated; and of the tips,

8t! per cent germinated. For flint-corn, the tii>-ker-

nels have the stronger vegetative power.

Periodicity of Sabbacia augularis.

nv M.VltY E. MUKTFEI.DT OF ST. I.OLIS, MO.

The attention of the authoress was first drawn to

this pl.int in Missouri. It is a matter of poj)ular be-

lief there, that the plant flowers only once in seven

years. Mindful of the story in the Greek Header, of

the scliolaslkui who bouglit a turtle to ascertain

whether it would live a hundred years, Miss Murt-

feldt obtained some seed of the Sabbacia, and planted

it at once. Seven years have expired since the

planting, and now the plant is for the first time in

flower. In a brief discussion on this paper. Pro-

fessor Ma*on showed rea.sons for doubting in general

the popular notions about periodicity in the flower-

ing of certain plants.

An abnormal orchid, Habenaria hyperborea.

UY W. R. DIDI.EY OF ITHACA, N.Y.

The peculiarities of this orchid, as observed by the

author of this paper, consist of the spur character-

istic of its generic relations, the smaller size of the

plant, the narrowness of the side petals, and the

broad spatuKa-form of the lips of the flower. These

changes are apparently in a <lirection from an irregu-

lar to a regidar form of flower. The peculiar ca.^'ea

ol)served, of which mounted specimefts were ex-

hibited to the section, inuy be due to arrested de-

velopment; but, the author suggested, they possibly

iiidic.tte a tendency to revert to older and simpler

forms. The habitat of this orchiil is not invariably

ill swamps, but also in drv beerh-woods, where they

are found to bloom much later than in damp regions.
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In the discussion of the paper, Prof. E. D. Cope
inquired as to tlie likelihood of a reversion to a

variety of non-spurred orcliids, an idea which met
with a favorable response from the author.

Origin of the flora of the central Ne\7-York
lake region.

BY yf. K. DUDLEY OF ITHACA, N.Y.

The region referred to contains a seiies of lakes,

and is bounded on the west by the Genesee river

and on the east by Oueida lake. It is of a low, sandy

character, the shores of the lakes having but a slight

elevation; but towards the north the country gradii-

ally rises to a level of 2,000 feet above the sea. The
whole region may be regarded as a series of old

eroded valleys, filled with drift deposits, and having

occasional lake-basins; its entire characteristics being

such as would naturally give rise to a peculiar flora.

Professor Dudley described seven species among
a large and varied flora peculiarly localized in this

lake-country, the natural or ordinary habitat of

which is variously situated to the south-west, west,

and north-west. The conclusion he sought to estab-

lish was that tlie wateis of the great lakes liad

formerly flowed through these valleys, and carried

with them these several varieties of a widely scat-

tered flora.

The remarks which followed the reading of the

essay favored this theory, and pointed especially to

the abrupt eastern limit of the species in question.

Development of a dandelion H.o'wer.

BY J. M. COULTER OF CRAWFORDSVILLE, IND.

Bt means of crayon illustrations, the author of

this paper displayed the changes which the different

parts of a dandelion-flower undergo in the process of

growth to full maturity. The main object was to

demonstrate the place, and metiiod of origin, of the

ovule.

{ZOOLOGICAL PAPERS.)

Mya arenaria: its changes in pliocene and
prehistoric times.

BY E. S. MORSE OF SALEM, MASS.

At a previous meeting of the association, the au-

thor showed that the species of shells found in the

Indian shell-heaps along the coast of New England
differed in their proportionate diameters from the

same species living to-day. He pointed out, more-

over, that species belonging to similar genera, in the

shell-heaps of Japan, had clianged in precisely simi-

lar ways. It was important to find out, if possible,

the' cause of these changes. A comparison between
the shells of two common species, found north and
south of Cape Cod, gave indications that temperature

was the inducing cause. The two species selected

were Mya arenaria and Venus mercenaria; the for-

mer extremely variable, the latter very constant,

in its characters. Specimens of these species had
been collected in great numbers, both recent and an-

cient. The following are the indices, of Mya are-

naria:

—

RECENT. ANCIENT.

South of North of

Cape Cod, Capu Cod,
61.42. 61.67.

of Venus mercenaria: —

Soulli of North of

Cape Cod, Cape Cod,
81.01. 81.10.

South of

Cape Cod,

North of

Cape Cod,

South of' North of

Cape Cod, Cape (,'od,

81.61. 81.81.

Since the waters south of Cape Cod are much
warmer than those north of Cape Cod, it was reason-

able to suppose that these changes were due to tem-

perature, and that the liigher inde.x of the ancient

specimens found in the Indian deposits might indi-

cate a colder climate. This supposition receives some
support in the fact that a measurement of specimens

fotind in the gl.acial clays about Portland, Me., and
on the Kennebec river in the same state, gave tlie high

index of 60, and a number of Norwieli and Red Crag

fossils of Mya, which he had the opportunity of meas-

uring at the British museum, had an index of 64;

recent Mya from South End, Eng., having the low

index of 58.30.

It was interesting to observe, that measurements of

Mya/ in Japan gave, for the southern form, an index

of 61.10, and, of a more northern form, 62.50.

Ill the discussion which followed, Mr. Morse stated

that he had made similar observations with regard to

other shell-fish.

Some recent discoveries in reference to Phyl-
loxera.

BY C. V. KILEY OF WASHINGTON, D.C.

Every new fact in the life-history of the insects of

this genus has an exceptional interest, beoause of its

bearing on the destructive grape-vine Phylloxera.

The genus is most largely represented in this country

by a number of gall-making species on our different

hickories, and the full annual life-cycle of none of

them has liitherto been ti'aced. The galls arc pro-

duced, for the most part, in early spring; the winged

females issue therefrom in early summer; and thence-

forth, for the remainder of the year, the where-

abouts of the insect lias been a mystery. The author

has for several years endeavored to solve this mystery

and at last the stem-mother (the founder of the gall),

the winged agamic females (issue of the stem-moth-

er), the eggs (of two sizes) from these winged fe-

males, the sexed individuals from these eggs, and the

single impregnated egg from the true female, have

been traced in several species. There is some evi-

dence, though not yet absolutely conclusive, that this

impregnated egg hatches exceptionally the same sea-

son; also, of a summer root-inhabiting life. In Phyl-

loxera spinosa, wliich forms a large roseate somewhat
spinose gall on Carya alba, and which has been most;

closely studied, the impregnated egg is laid in all

sorts of crevices upon the twigs and bark and in the

old galls, in which last case they fall to the ground.
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Up to tJiis time they have remained unhatched, and
will in all probability not hatch till next spring, thii*

ciirresponding to the ' winter egg' of the grai)e Phyl-
loxera.

Psephenus Lecontei; the external anatomy of
the larva.

BY D. S. KELLICOTT OF BCFFAI.O, N.Y.

The sjieeies referred to is found in large numbers
at tlie rapids above the falls of Niagara, and is

scattered throughout the north-eastern part of Xortli

Americii. The author proposed to supplement the

accounts given of it by earlier observers witli a
record of liis own observations, which ilifterod in

some respects from those of Dr. LeConte. Sev-
eral details of anatomical structure were brought to

the attention of the members, and illustrated with
wood-cuts prepared for the purpose and with sjwci-

mens mounted in balsam for observation under the

microscope.

The Psyllidae of the tTnited States.

BY C. V. RII.F.Y OF W.\SinN(iTOX, I>.0.

TiiK Psyllidae, or flea-lice, are rather small homop-
terous insects, that Iiave remarkable jumping powers.

Some of them injure cultivated plants. This is nota-

bly true of the Psylla pyri, which blights the buds of

pear-trees; and Pliylloplecta tripunctata. which crum-
ples the tips of the blackberry. The family has re-

ceived little attention in the United States, and
scarcely any thing has been known of the life-history

and develo|)ment of the species. The paper enumer-
ates 17 described species, four of these being syno-

nymes, and one of them (Psylla pyri) introduced

from Europe. They fall into four subfamilies, and
represent four genera already characterized, and three

new genera,— Urachylivia, Pachypsylla, and Phyllo-

plecta. The new species characterized are Calophya
vitreipennis, from Arizona; C. nigripennis, on Khus
copallina; C. llavida, on Rlius glabra; Pachypsylla

celtidis-cucurbita, forming galls on Ccllis texana; P.

c.-pubescens, P. c.-asteriscus, P. c.-umbilicus, and P.

c.-vesiculuni — all forming galls on leaves of Cellis

occidentalis ; Bl.astophysa (uov. gen. ) c.-gemma, form-

ing galls on the twigs of the same tree; Ceropsylla

(nov. gen.) xj'deroxyli, a remarkable form developing

in pits on the leaves of Xyderoxylon masticodeudron;

Trioza sanguinosa, on Pinus australis; T. sonchi, on

Sonchus arvensis; and Rhinopsylla Schwarzii, from
the cypress-swamps of Florida. The paper records

discoveries as to the entomography of the species,

and espeoi.illy tliose alTecting Rhus and Celtis; the

latter forming a group peculiar to North America, and
the most i)erfect gall-makers in the family.

The most interesting portion of Professor Riley's

pa|)er, to those wlio are not entomologists, was that

where he dwelt on the life-histories and habits of the

insects he described. The eggs are attached to leaves

by a pedicel, and are somewhat pointed at one end,

and often terminate in a filament. The young are

broad and flattened, with a fringed margin. They
are generally jiale, ami more or less covered with a

floeonlent secretion. Those on sumach are dark, and
without such floceulence. Those making galls on
h,iekl)erry have stout spines at the end of the bmly,
by the aid of which they are able to work out of their
galls.

Note on Pbytoptidae.

BY IIKIiUEKT OSBORy OF AMES, ID.

The Pbytoptidae comprise a group of very minute
mites, species of which produce galls of various forms
on the leaves or twigs of various trees. Hecent in-

vestigation in Europe has placed the group in a dif-

ferent light from that in which it previously w.is

considered. Their study is rendered difficult by their

extreme minuteness, and the care necessary to dis-

cover the different stages. One of the most common
species produces the little wart-like swellings which
occur so abundantly on soft maple leaves. A species
on .-jsh leaves produces a swelling which is nearly
uniform on the upper and iimler surfaces of the leaf;

while another species on the same tree produces a
leafy growth at the end of the twigs, the growth
sometimes being inhabitcil also by cecidomyian
larvae. On the elm occurs a large deformed leafy
growth, which also contains Phytopti : while still

another form of gall occurs on box elder, consisting
of a depression on the under surface of the leaf, this

dipression being filled with a woolly growth, and
eontaining Phytopti.

Notes on the potato-beetle and the Hessian
fly for 1883.

BY E. W. CLAYI'OI.E OF NEW BLOOMFtELD, PENN.

The author found that only one brood of the po-
tato-beetle appeared Last year. This seemed an un-
usual fact, but no second brood had a)>peared on
the potatoes under his observation. In the present
year, no beetles appeared during the early stage of
the growth of the plant. This fact Iiad been also
noticed in New York and New Jersey. lie attrib-

uted the cessation in the early ])art of this year to

the same unknown cause whicli had checked the late

brood of last year, and asked the opinions of members
in determining the cause. Professor Riley thought
the disappearance of the beetle couUl be attributed to

the drought. But Professor Claypole said that in

issi, which was an unusually liot and dry season,
the beetles were more numerous than he had ever
seen them, an<I gave him more trouble than ever
before or since.

In regard to the Hessian fly. Professor Claypole
was of opinion that the in^ect injureil the later

wheat much more than the early crup. because the
crops that gain full strength are best able to resist

the attack. Wheat sown before Sept. 10 escaped the
ravages of the fly. The winter wheat U'ing chiefly

attacked, the observations on the insect had been
directed especially to that crop. Contrary to the
opinion of many farmers, Profes-or Claypole believes

there are two broods, one in the autumn, and one
ill the spring. The insect, it is thought, often
killed the stalk in the fall, ami then probably died
with it.



338 SCIENCE. [Vol. II., No. 31.

Professor Riley thought that this class of observa-

tions could apply only to certain localities, and that in

the southern states the conditions might be entirely

changed. Professor Forbes thought there were three

distinct broods per year in Illinois. As late as July

he had found eggs of a brood already abroad.

The structure of the skull in Diclonius mira-
bilis, a Laramie flinosaurian.

BY E. D. COPE OP PHILADELPHIA, PENN.

A BLACKBOAKD sketch of this dinosaur, as recon-

structed by Professor Cope, attracted much attention.

The animal existed in the mesozoic age, and is esti-

mated to have been 38 feet long. The skull, which

is about four feet in length, is in profile a good deal

like that of a goose, but, seen from above, is some-

what like that of a spoonbill. Skulls of this type of

reptiles are rarely found, and this one throws much
light on the question of the classification of the order.

The arrangement of the teeth is very peculiar; and

the number is very great, amounting to nearly 2,000.

The general form of the animal is that of a gigantic

kangaroo. The food evidently consisted of very soft

aquatic vegetation.

The trituberculate type of superior molar, and
the origin of the quadrituberculate.

BY E. D. COPE OF PHILADELPHIA, PENN.

In the lower eocene. Professor Cope finds all the

mammalian molar-teeth to be trituberculate. He
has now a complete series of molar-teeth from differ-

ent mammals in successive horizoiis, showing all the

steps of transition from trituberculate molars of

somewhat triangular form and very simple structure,

up to the regular quadrituberculate tooth, which is

defined as of nearly square section and having four

tubercles. Man has quadrituberculate molars : all

the monkeys are similarly equipped. Some of the

lemurs have trituberculate teeth. Among lower

types, such as marsupials and hedgehogs, about half

have the tri- and half the quadri-tuberculate develop-

ment. The insectivora are similarly divided, about

half having the old eocene molars and half the

modern form. The various steps of development

were illustrated by blackboard-drawings.

Two primitive types of Ungulata.

BY E. D. COPE OF PHILADELPHIA, PENN.

The author announced the discovery of a new
mammalian fauna of the eocene, having the follow-

ing characteristics : 1°. All the fingers and toes are

retained; they are plantigrade, each limb having five

digital extremities. 2°. The limbs are shorter than

usual. 3°. They invariably have a flat astragalus.

To the second specification there is one exception, a

swimming animal whose hind-limbs were long. One
of the discoveries is of a hoof-type animal with

carnivorous jaws. It existed in the eocene, and

appears to have been of short duration.

In the discussion on this paper, Dr. Dawson stated

that some of the plants he had traced in the eocene

were well adapted, by the circumstances under whicli

they grew, for supplying food to the creatures de-

scribed. Professor Cope received this announce-
ment with expressions of pleasure. Thus the new
mammal of the old eocene not only bridged the

interval between ungulates and carnivores, but also

the wider gulf between Dr. Dawson and Professor

Cope.

Pharyngeal respiration in the soft-shelled tur-
tle, Aspidouectes spinifer.

BY S. H. GAGE OF ITHACA, N.Y.

During the last twenty-five years, respiration in

the Chelonia has been investigated with considerable

thoroughness, both in this country and in Europe;
and at present the chelonian form of respiration is

considered to be comparable witli that of the mam-
mal, rather than with that of the frog as formerly sup-

posed. While, however, the mechanism of respira-

tion has been very fully investigated, there has been,

so far as the author is aware, but one investigator

who has considered the organs of respiration in the

different groups of turtles. The author showed rea-

sons for believing that a true aquatic respiration, and
a true aerial respiration, co-exisled in the soft-shelled

turtle. It is hoped, that, during the coming year,

investigations may be completed which shall deter-

mine the exact proportion of the pharyngeal i-espira-

tion, and the structure of this unusual respiratory

organ.

The application of nitrous oxide and air
to produce anaesthesia; with clinics on
animals in an experimental air-chamber.

BY B. P. HOWLAND OF WASHINGTON, D.C.

The paper opened with the conclusion of the

author that a mixture of nitrous oxide and oxygen,
administered in a clused air-chamber, would event-

ually take the place of ether and chloroform as an
anaesthetic for all surgical operations. As ordinarily

administered, nitrous oxide cannot be used for pro-

longed operations, because the blood does not separate

oxygen fi'om the gas. ISTitrous oxide is expelled from
the lungs without change: if it is supplied to them
without air or oxygen, death ensues from asphyxia.

The author claimed to have administered nitrous

oxide for dental and surgical operations in over 30,000

cases. He has found that where unmixed nitrous

oxide is used, in the average of cases insensibility is

produced in fifty seconds, and recovery from uncon-
sciousness takes place in two minutes. With animals
experimented upon, in the average of cases, death

ensued within two and a half minutes, where air or

oxygen was excluded.

If, at the ordinary pressure of the atmosphere,
enough air is mixed with nitrous oxide to support
respiration, the mixture fails in producing anaesthe-

sia. But the increase of pressure which can be
eiiected by administration in an aii-tight chamber
changes tlie result materially. In such a chamber,
with suitable air-pressure, equal parts of air and
nitrous oxide breathed from a gas-bag, or a mixture
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of 85 parts oxide and 15 parts oxygen, can be breathed
for an indefinite time without danger or injury, pro-

ducing perfect anaesthesia while thoroughly oxygen-
ating the blood. The effect of the pressure of air in

the chamber is simply to concentrate the mixture in

the gas-bag into smaller space; and, when thus con-
centrated, the oxide does the work of producing insen-

sibility, while the air or oxygen of the mixture keeps
up the vital processes.

Tbe author gave an historical account of the dis-

covery of this method of administration by Paul
Bert in 1S7S, and its subsequent applications. Hav-
ing used it for many capital ojierations, Dr. Howland
recommends the system unhesitatingly. .Some points

of its excellence, in addition to those already men-
tioned, were stated as follows: By augmenting or

diminishing the pressure, the degree of anacstliesia

may be regulated at will, and with mathematical
precision. Therefore there is no danger of any of

the accidents incurred through the use of ether or

chloroform. When inhalation of nitrous oxide and
oxygen is stopped, the patient recovers consciousness

in a few seconds, and feels no subsequent discomfort.

The action of compressed air on the surgeon and his

assistants is not injurious.

After the reading of the paper, the operation of the

system was exhibited. The air-chamber in this case

was a tight box with glass sides; and the patient was

a chicken. Perfect aiuaesthesia was produced and
proved; and then, after the chicken was restored to

consciousness, it was again placed in the chamber,

and killed by the administration of unmixed nitrous

oxide.

Conscious automatism.

BY C. p. IIAKT OF WYOMING, O.

The author confined his inquiry to the manifesta-
tion of conscious automatism in man. The question
was whether the centres in the cortex of the brain

were essential to the production of automatic func-
tions of this character. Claiming that the destruc-

tion of tliese cortical centres induces complete and
permanent motor paralysis, the author drew the con-
clusion that conscious automalisra depends upon the
integrity of that portion of the brain in which arise

consciousness and volition.

Prof. E. D. Cope, discussing the paper, hinted
that tbe author had raised the question upon mis-
taken grounds; that conscious automatism, of neces-

sity, originated in the cortical portion of the brain,

but by the influences of use and heredity became so

far habitual that it is independent of volitional im-
pulses. The question is evidently not one of auto-

matical origination, but of functional independence,

Ijist of other papers.

The following additional papers were read in this

section, some of them by title only: A fact bearing
upon the evolution of the genus Cypripedium, by E.
S. Bastin ; Leaves of the Gramineae with closed

sheaths, by IC. J. liial ; Observations on Cephalo-
poda, by Alpheus llyatt ; Position of the Compositae
in the natural system, by Joseph F. James.

INTELLiaENOE FROM AMERICAN SCIENTIFIC STATIONS.

GOVERNMENT ORGANIZATIONS.

National masenm.

Pnestley's apparatus. — Priestley's chemical and
physical apparatus, now in the possession of his

descendants in Northumberland, Penn., has been

presented by the latter to the National museum, and

will be placed in the collection illustrating the his-

tory of science.

STATE INSTITUTIONS.

Iowa weather service, Iowa city.

Weather buUelin/or July. — The weather of July,

1SS:B, was very favorable to the crops, being fair,

nearly normal in temperature, with an excess of rain-

fall, and southerly winds prevailing.

The mean temperature of the air was but a little

over one degree below normal : last year July was

nearly five degrees below normal. The number of

hot days has been high, especially during the first and

last decade, while the middle decade was cool.

Insolation has been high, because, even during the

stormy period, cloudy days were rare, and during

the month clear days were numerous. The sun

thermometer exceeded 140° on twenty-one days; its

highest reading was 1G1°, on the 2.'5d.

The total rainfall was below normal in soutliern-

central Iowa, from Union to Jasper counties: in the

balance of the state it was considerably above
normal, averaging about six inches in the north-west

and in the south-east, and nine inches in the north-

east. The highest rainfall, of fourteen inches, for

the month, was measured at Dccorah. The number
of rainy days averaged ten for the east and north-

west, and about six for the balance of the state.

As usual during July, very heavy rains have oc-

curred, but only in the north. The highest rainfall

measured on one day was nearly six inches, at Home-
dale, south of Sibley, in Osceola county, on the 23d;

next to this stands Algona, Kossuth county, with

over five inches on the sa«ie date. I5ut the most
notable rain period of the month occurred in north-

e.-istem Iowa, from the 2()th to the 2'M inclusive,

giving very nearly ten inches of rain in Howard and
Winnesheik counties.

No tornadoes have occurred, but several s<|ualls

have visited parts of Iowa; yet the most destruc-

tive of these storms have but touched Iowa. The
S(|uall of the 4lh started about 5 p.m. in central

Iowa, and reached south-eastern Iowa about 9 p.m.:

it was not very severe. The sijuall of the 12th

started about f! p.m. in Black Hawk county, reached

the Missi.'^sippi in Scott and Clinton counties about

P.M., doing much damage by wind and hail : it
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continuefl to spread over central Illinois till about

11 P.M. About noon on the iSfh another very severe

squall started from south-western Iowa, where con-

siderable damage was done in Fremont and Page,

counties: tlie storm increased in fury while spreading

over north-western Missouri till about 3 p.m. Another

storm of less severity visited north-eastern Missouri

and southern Illinois on the evening of the same

day. A severe pquall with hail reached, on the after-

noon of the IStli, into north-western Iowa, coming

from Dakota. A southerly squall reached Polk and

Jasper counties early on the 16th.

On the whole, the weather during July has been

very tine: bright skies, aglow with ripening sunshine,

alternated with enriching rains, — summed up iu

splendid crops of small grain and hay, and excellent

pastures, and giving promise of a good crop of corn,

for the fall season promises well also.

State university of Kansas, Lawrence.

Weather report for Juhj. — In four of the past fif-

teen years, the July mean temperatui'e has been

lower than in this year; but the July rainfall has

been but once exceeded during that period (in 1871).

Mean temperature, 76.18°, which is 2.17° below the

July average. The highest temperature was 96.5°,

on the 2;3d; the lowest was .'jO°, on the 9th: giving a

monthly range of 40.-5°. The mercury reached or

exceeded 90° on seventeen days. Mean temperature

at 7 A.M., 71.27°; at 2 p.m., 85.71°; at9 p.m., 73.90°.

Kainfall, 7.23 inches, which is 2.94 inches above the

July average. Kain fell in measurable quantities on

nine days. There were five thunder-showers. The

rain of the .30th yielded 3.10 inches. The entire rain-

fall of the seven months of 1883, now completed, has

been 29.03 inches, which is 7.99. inches above the

average for the corresponding period of the preceding

fifteen years, and is 1.43 inches above the total rain-

fall of the year 1882.

Mean cloudiness, 39.46% of the sky, the month

being 1.89% cloudier than the average. Number of

clear days (less than one-third cloudy), 18; half-clear

{from one to two thirds cloudy), 7; cloudy (more

than two-thirds), 6. There were three entirely clear

days, and three entirely cloudy. Mean cloudiness at

7 A.M., 38.39%; at 2 p.m., 45.48%; at 9 p.m., .34..52%.

Wind: S.W., 39 times; N.E., 15 times; NW., 12

times; N., 9 times; S., 7 times; W., 5 times; S.E.,

5 times; E., once. The entire distance travelled by

the wind was 10,901 mileS, which is 2,229 miles above

the July average. This gives a mean daily velocity

of 351.64 miles, and a mean hourly velocity of 14.65

miles. The highest velocity was 40 miles an hour,

from 1.30 to 2 a.m. onthe 12th.

Mean height of barometer, 29.086 inches; at 7 A.M.,

29.111 inches; at 2 p.m., 29.071 Indies; at 9 p.m.,

29.078 inches; maximum, 29.381 inches, on the 18lh;

minlTnvim, 28.079 inches, on the Utli; monthly range,

0.702 inch.

Kelative humidity: mean for the month, 71.4; at 7

A.M., 80.3; at 2 p.m., 54.7; at 9 p.m., 79.1; greatest,

97, on the 31st; least, 20, on the 2d. There was no

fog.

NOTES AND NEWS.

Circumstances were not favorable to the produc-

tion of remarkable essays at the recent meeting of

the American association. The attendance was nol

large. The officers of the meeting, and especially

those wdio had to make addresses, could scarcely be

expected to produce elaborate papers in addition to

their other labors. As the number of addresses per

meeting has increased, we may observe more readily

some of the effects of the system that demands them.

The most evident result is, that usually, where we gain

one good address, we lose two or three good papers.

The distance of the meeting from their homes
affected especially members of sections A, B, C, anil

T), devoted to the exact sciences. Perhaps it affecled

the quality as well as the number of their papers.

There were not many from the east to present essays,

though quite as many as could have reasonably been

expected; but there were scarcely any froni the local-

ity of Ihe meeting and its neighborhood. Local in-

terest, both as to authors and hearers, was of course

deficient. In short, there was nothing remarkable

in those sections to spur production, and the product

was not remarkable. It was good, but not great.

Some of the papers seem to have lost their way
among the sections; a paper that was chiefly botan-

ical having gone before the chemists, and the p.aleon-

tological papers being divided between biology and
geology. In some cases the affinities of authors

rather than of subjects may have been consulted,

though probably the discrepancy was mostly created

in efforts to equalize the amount of work in the dif-

ferent sections.

During the progress of the meeting, it being found
that botanists were present in unusual numbers, a

botanical club was formed. The immediate object

was the organization of botanical excursions. An
ultimate object is to arrange for preparing a petition

to memorialize congress respecting differences be-

tween the rulings of the post-office department as

to the sending of plants by mail at home and abroad.

The organization of the club was somewhat informal.

Prof. W. J. Beal of Lansing, Mich., was appointed

president, and John M. Coulter of Crawfordsville,

Ind., secretary. The roll was signed by twenty-five

botanists who were present at the first session of the

club, and theii' number was increased before the

meeting of the association adjourned.

We have before alluded to the singular want of

executive ability, or of co-ordination in achieving re-

sults, which marred the work of the local committee.
That continued throughout the meeting, with many
embarrassing results. We again refer to it, not to

find fault anew, but to mention that the committee-
men themselves acknowledged their blunders most
heartily in their farewell speeches, and that their

kind intentions were manifest throughout.
— Students of meteorology will be interested in a

paper lately read by M. Faye before the Frencli acad-

emy of sciences on the whirlwinds of sand observed by
Col. Prejevalsky in central Asia. M. Faye believes

that such sand-storms, like those of Mexico, India,
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ami the Sahara, have thi- same origin and mechanical
action as the lornailoe* of tlie United States and all

water-spouts. They are vertical spiral movements,
moving horizonlally and nearly in a straight line.

— The operations of France in the region of Annam
have naturally e.xciled great interest in the geography
and ethnography, statistics and commerce, of Ann.am.
A crowd of puhlieations of all sorts are constantly

appearing. References of the briefest sort to some
of the more notable may be of interest to those who
Ignore the politic.-il side of the question. J. Gaultier
publishes for Mallard-Cressin a chart of the region

on the scale of 1 : S.iO.OOo. This is stated to be on the

largest scale of any of the maps of this region, and iis

perfect as the state of knowledge will admit. .\n-

olher map by Ilenii Mager, though smaller, is very
carefully executed, and includes a plan of the fortress

of Hanoi. The oriental studies of the author have
enabled him to unify and correct the nomenclature
in a satisfactory maiiuor. Itomaiiet du Caillaud has

published a long memoir on the protectorate of France
over Annam, and the relations between the latter state

and China, in tlie quarterly bulletin of the Soci(5t(S de
gdographio.
— The enterprise of Johns Hopkins university is

shown by the publication of one of its circulars in mid-
summer, tilled with scientific notes in mathematics,
jihysics, biology, and philology. They are all abstracts

of papers read l)efore the different active associations

in the university, and in most cases will probably be

published in full elsewhere. The circular also re-

prints, from the Uoyal society's proceedings, the ab-

stract of Dr. Martin's Croonian lecture; and, from the

London Timeit, an account of the eclipse observations

of May (i, to which Dr. Hastings appends a brief note,

pointing out one mistake made by the writer. A list

of mathematical models belonging to the university,

and of works in the Assyrian and other oriental lan-

guages found in the I'eabody institute, are also given.

— The following appointments to fellowships in

science in .Johns Ilopkins university are publisiied

:

In malheniatics, G. Hissing and K. \V. Davis of l!al-

tlinore, and A. L.Daniels of Kendallville, Iinl. ; in

jihysics, Gustav A. Liebig, jun., of Baltimore, ami

Charles A. Perkins of Ware, Mass.; In chemistry. D
T. Day of Baltimore, .J. K. Duggan of Maepn, Ga.,

and E. II. JO-iser of Allentown. Penn. ; in biology,

W. H. Howell and L. T. Stevens of Baltimore.

— Miiller's record of the literature of pollination

anil dissemination for 1880-81 has recently appeared

in .lust's JahreitbiTichI , containing abstracts of one

Iinndreil and forty-nlni! papers, with many useful

items, both critical and su|iplementary, by the able

reviewer. Though these records are very useful

when they reach us, their value would be much
increased if it wi're possible to present lln-m to the

public more promptly afti-r their preparation. As

it is, they are usually two or three years in appearing.

— Nature states that the Diiteb government have

decided not to grant the sum of thirty thousand

guilders, which Baron Xordenskiold claims as the

discoverer of the north-east pa.s3age. The decision is

founded on the motive which led the States-general,

in 1.506, to offer this award ; viz., to find a passage
of cfimFneroia/ value to the nation. Baron Nordeu-
skiiild having, however, discovered wliat may be
termed a purely scienti^tic one, the award, it is argued,
has not been earned. .\s several reasons have been
advanced for this claim made by the gallant Swedish
explorer, we do not think we err, says Xature, when
we assert that it was bis intention to have e.xpendeil

the sum in the interest of science; viz., on an ex-

pedition to the arctic regions.

— George Mantoux has just edited a volume con-
taining the letters and journals of La Pdrouse, on
his celebrated and unfortunate voyage around the

world; preceded by a memoir of that officer, who was
last heard from at Botany Bay, and, with his entire

party, was wrecked on one of the South .Sea Lslauds,

where the survivors were munlered by the natives.

It forms one of the BHiUnthrque d'acetUures el de
tvii/it'jex issued by Dreyfous of Paris.

— .\ Yokohama paper states that .Mr. John Milne,
whose researches on earthquakes, .as explained by
him to the British association at Southampton, have
excited great interest in scientific circles, and who
has since returned to his duties in Japan, has applied

to the Japanese authorities to establish an observa-

tory, in order that he may be able to thoroughly
investigate underground phenomena. He has sent

the authorities a long treatise upon the eartli((uakes

of Japan.
— The London daily newx says that the Darwin

memorial fund has risen to .i"3,:Ji)0. Among the most
interesting of the sums that the treasurer has re-

ceived is a cheque for .t!U.4, collected in Finland.
— The next number of the .lournal of the Cincin-

nati society of natural history will contain an illu.s-

trated paper by Professor Mickleborough, upon a

specimen found by Mr. D. A. McCord of Oxford, O.,

which has been creating much interest among the

jialeontologists of Cincinnati and vicinity. It is a
small slab of limestone showing on one side the shell

of an Asaphus, and on the other the legs of the animal.
Fortunately, the rock was split in such a way as to

show both the legs and their cast. The characters of

the ambulatory appendages of the triloblte are finely

shown, and confirm in a remarkable manner the dis-

coveries of Ml'. Walcolt, who several years since

established beyond a doubt the existence of legs in

specimens of Calymene.
— The bodies of Professor Palmer, and his com-

panions Capt Gill and Lieut. Carrington, assassi-

nated by the Bedouin, have been discovered by Capl.

Warren, and transported to Ku'.;land, where it is

anticipated they will find a resting-place in St. Paul's
cathedral.

— Mr. Charles Depe'rais read a paper before VInxti-
lut(^ royal d' encotirariement de .Vn/ijcx, Ajiril ."», in

which he advocated the embalming of liodies by
boiling them in a solution of chloride of calcium,
ami then in a solution of sulphate of soda.

— The government of Ontario has published for

the Entomological society of that province a general
index to the thirteen annual reports up<m injurious

insects which the society has made to the commis-
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sioner of agriculture. The index is prepared by Wil-

liam Baynes-Eeed, and consists of a serial and a

classified list of illustrations, and a general index to

the text. It appears to be prepared and printed care-

fully.

— The death of the famous M'tesa, King of Uganda
and baiter of missionaries, is announced.
— The following papers were prepared during the

past year by members of the Lawrence scientific

school. Harvard university, under the supervision

of Dr. E. L. Mark in the embryological laboratory

at the Museum of comparative zoology :
—

On the development of Oecanthus, and its parasite

Teleas, by Howard Ayers of Fort Smith, Ark. ; on
the development of the posterior fissure of the si^inal

cord, and the reduction of the central canal, in the

pig, by William Barnes of Decatur, 111. ; notes on
the development of Phryganidae, by William Patten

of Watertown, Mass. ; the relation of the external

meatus, tympanum, and eustachian tube, to the first

visceral cleft, by Albert H. Tuttle of Dorchester,

Mass.
The papers by Mr. Ayers and Mr. Patten have

been awarded respectively the first and one of the

second Walker prizes by the Boston society of natural

history, as already stated in these columns. All are

to be published in the course of a few weeks.
— The eighth annual report of the Buffalo micro-

scopical club shows a membership of forty-six,— a

gain of fifteen during the year. The average attend-

ance at the monthly meetings is stated to have been

about twenty-five,— certainly a very large percent-

age.

, — Prof. D. P. Penhallow, having resigned his con-

nection with the experiment department of Houghton
farm as botanist and chemist, has accepted the lec-

tureship of botany at McGill university.

— Messrs. Allen, Coues, and Brewster sign a call

for a convention of American ornithologists, to be

held in Kew-York City, beginning on Sept. 26, 1883,

for the purpose of founding, an American ornitholo-

gists' union, upon a basis similar to that of the ' Brit-

ish ornithologists' union.' The object of the union
will be the promotion of social and scientific inter-

course between American ornithologists, and their

co-operation in whatever may tend to the advance-

ment of ornithology in North America. A special

object, which it is expected will at once engage the

attention of the union, will be the revision of the

current lists of North-American birds, to the end of

adopting a uniform system of classification and no-
menclature, based on the views of a. majority of the

union, and carrying the authority of the union.

It is proposed to hold meetings at least annually,

at such times and places as may be hereafter deter-

mined, for the reading of papers, and the discussion

of such matters as may be brought before the union.
Those who attend the first meeting will be considered

ipso facto founders. Active and corresponding mem-
bers may be elected in due course after organization
of the union, under such rules as may be established
for increase of membership. Details of organization
will be considered at the first meeting.

—
' The books of science ' is the title of a work

announced by Leypoldt as in preparation by William
C. Lane of Harvard college library. It is to be an
annotated catalogue of the most trustworthy works
for the study chiefly of the physical and mathemati-
cal sciences. From what we know of the compiler
and of the manuscript, a portion of which we have
examined, we may confidently predict a very useful

work.
— In his address before the American forestry con-

gress last year at Cincinnati, recently printed in the
American journal of forestry, Prof. F. L. Harvey
gives a catalogue of the forest-trees of Arkansas,' of

which he enumerates a hundred and twenty-nine
indigenous species. According to his summary, Ar-
kansas is remarkable for its extensive belts of pine,

for the area of hard-wood growth, and for the nimiber
of species usually classed as shrubs, which here attain

the dimensions of trees. More than half the species

belong, to the six orders Magnoliaceae, Rosaceae,
Urticaceae, Oleaceae, Juglandaceae, and Cupuliferae.

Professor Harvey believes that physical conditions,

rather than geological horizon, affect the specific

character of the vegetation in Arkansas, where the

north-western part of the state is upland and paleo-

zoic, and the remainder lowland and of more recent

date.
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THE U. S. SIGNAL-SERVICE.

I.

TiiK iiniunil report of the chief signal-oflicer

for 1881, rcceiitlj' issueil, is a vokitne which

ought to be of great interest to all concerned

in the progress of meteorological science in

this country ; and it would be, were it not for

certain characteristics too apt to be found in

government publications. Of these, the most

notable at first sight is its ponderous bulk.

After one has received the polite notice, ' a

package too large for the carrier,' etc., and

has achieved its safe deliver}- in one waj- or

another, lie is likelj- to wonder what end it may

be best made to serve. If he be interested in

meteorology, he will find it well worth his while

to give at least one volume of the series a

careful examination, in order that he may
know what not to read in the next.

In its thirteen hundred bi'oad pages, together

with its maps, charts, etc., he will find much

that is valuable ; much that, to him, is per-

fectly useless ; and, if his tastes be not too

circumscribed, much that is amusing. A gov-

ernment report is not a likely place in which to

seek entertainment ; but, considered as a sci-

entific publication, the report will furnish its

share. In this respect it is, doubtless, clear

ahead of all other scientific documents issued

bj' the government.

As a scientific document it must be con-

siderefl ; for, since the organization of the

weather bureau of the signal-service, bj- far

the larger i)art of the operations of that service

have had to do with meteorology ; in fact, the

work in the way of practical meteorology con-

stitutes the only raison d'Hre of the service as

at present organized and equipped.

A fair examination of this work can onl}- be

made by a comparison of this rci)ort with those

of the several ))recoding years : indeed, justice

could not be done the present administration

No. 32. — 1883.

without such a comparison, as it Indicates

changes of considerable moment, which seem
likely to greatly increase the etlicienc^' and
value of the service.

The first part of the volume consists of the

report proper of the chief signal-officer. This

seems, in each case, to be made up almost

entirely by copying from the report of the

previous j'ear. It must have been written, of

course, at some time, and b^- somebodj- ; but

when and by whom will soon be lost to the

history of meteorological science. A few ad-

ditions are made, fewer subtractions, and now
and then a linguistic blunder has been eradi-

cated, after it has done faithful service for

several years. The impression is everj-where

convened, that the preparation of this, which

one might expect to find the freshest and most

readable portion of the volume, is annuall}^

committed to the skill of a copying-clerk. It

is not to be denied, that certain statements in

regard to the service will bear, and deserve,

re[)etition ; and, indeed, the chief signal-officer

himself inserted a sort of an apology for this

repetition a few years ago, which has been

faithfully reprinted along with the rest ever

since. But whole pages are repeated 3'ear

after year, when it would appear that they had

served their purpose in a single publication

;

and this seems all the more uncalled-for in the

case of much which might better have never

been published at all.

AVe are annuall}- informed, that •' meagre re-

ports onl}- have been received of the instruction

for the field duties of the signal-service else-

where than at Fort !Mycr ;

" and we wonder

whj- whoever is responsible for this neglect

is not urged to remedy it, through some other

avenue than the annual report. The need of

a fire-engine at the post was a standing item

for several j'ears ; but, as it does not appear

in the last report, it may be assumed that the

want has been supplied, possiljly through the

generosity- of some distressed reader.
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The space occupied bj- the fire-engine is now

filled, however, by the extraordinary and inter-

esting announcement, that " the post-garden

is in good condition, and has, for some time,

been a source of supply to the company mess."

The importance of this statement entirely over-

shadows that of many others which might be

quoted,— such as that the enlisted men have

succeeded in managing the coal-oil lamps

which have been supplied them, that the build-

ings of the post will require painting the com-

ing season, etc.

In some instances the annual reprint has

not received that attention which might be

expected even from clerical supervision. One

of the statements which has regularly made

its appearance for several years is this : "It

is needless, with such facts in view, and

after years of continuous service, to re-

iterate the advantages secured to the signal

service by its military' organization." In spite

of this declaration, the i-eiteration has been

religiouslj' kept up ; and it was evidently in-

tended that the above blank should be properly

filled as the j'ears rolled hj. In the report

for 1879, it is filled with the word ' nineteen,'

and this is exactly copied in that for 1880. In

the report for 1881, the word ' twenty' is sub-

stituted ; so that, unless an efibrt is made to

' catch up ' in the next report, the corps will

be deprived of one ' year of continuous ser-

vice,' and the argument will be proportion-

ately weakened.

Illustrations of useless and careless reprint-

ing" might be continued to almost anj' extent

;

but it will be of greater interest to pass to Ap-

pendix I., which contains the courses of in-

struction furnished at Fort Myer for the

training of officers and men belonging to the

service.

If this is to be considered as a school for

the education of meteorological observers, its

curriculum is certainly marvellous. Although

. certain portions of the course of study are

given in the report in great detail, — even to

the paragraph and page at which each lesson

begins and ends, other portions are not so

well defined ; and some assumptions must be

made as to the time occupied in certain parts

of the work. It is thought that no injustice

is done in the following estimate of the distri-

bution of study and practice :
—

Officers who are assigned to the school for

instruction in the duties of the service remain

there about one jear. The instruction is

theoretical and practical. In the theoretical

course, about 37 per cent of the whole time is

spent in the stud}' of meteorolog}- and meteor-

ological observations. In the practical course,

8 per cent is a high estimate for the time de-

voted to that subject. Indeed, out of the

year's work, it is prescribed that eight days

shall be spent in the meteorological observa-

torj' ; in which time the officer is expected to

learn " the use of all instruments used at ob-

servation offices of the signal-service, care of

and repair of same, and making out of me-

teorological forms." The remainder of the

year is devoted to the studj- and practice of

military signalling, wand - practice, militarj''

surveying, electric telegraph, international sig-

nals, etc. It is fair to add, however, that for

officers who are assigned to the headquarters

of the chief signal-officer, and are candidates

for service in the ' indication-room,' a very

liberal course of advanced stud}' and reading

in meteorology is prescribed to be carried on

at the office of the weather-bureau accom-

panied bj' practice in the preparation of charts

and in ' forecasting.'

The enlisted men, however, upon whom falls

the burden of collecting the great mass of me-

teorological material, which is daih- digested

in the central office, do not fare so well. The
period of their staj' at Fort Mj-er is limited

to about six months, during the first two of

which they cannot be placed under class in-

struction, but are required to recite in cavalry

tactics, to attend wand and telegraph practice,

to stand guard, and attend to other military

duties. When, at last, the.y are permitted to

begin the studj' of meteorology, the percent-

age of their time given to it is not noticeably

greater than that of the officers. During their

six months at the fort, ten daj's are spent in the

meteorological observatory' ; and in that time
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they are expected to learn, and probablj' do

learu, all that the oUicers acquire iu the eight

daj-s wliich is allowed them for practice iu me-

teorology. When it is remembered tliat the

sole occupation of the great majority of these

men, during the entire period of their enlist-

ment after leaving Fort Myer, is to make and

record meteorological observations, it seems

little short of folly to subject them to such a

course of training in preixtration. That onl^-

ten days, out of the one hundred and eight3-

spent in the school, should be occupied iu

jiractical training in observation, and the use

of instruments, is certainly an inversion of the

true order of things. It is diflicult to see

the value, to such men, of the long training

in ' cavahy tactics,' the 'manual of the car-

bine,' the ' manual of the kit,'— whatever that

may be, — and many other things found in the

course. It is true, that, to observers stationed

on the seacoast, a knowletlge of naval signals

is necessary ; and, to all, a degree of familiarity

with the practical working of the electric tele-

graph would be desirable: but the business of

the great majority of the observers is purel}'

scientific, and, it is to be hoped, peaceful in

its character. It is clear that the skill and

knowledge necessary to the successful per-

formance of these duties must be largely ac-

quired after active service has begun.

The chief signal-officer very properly re-

marks, that the criticism to which the service has

been sulyected is evidence of its success. No
well-informed person can fail to feel great pride

in the results achieve<l by the signal-service

since the organization of the weather-bureau.

The general increase in the accuracy of its

forecasts, the efforts made to communicate im-

portant meteorological information to locali-

ties likely to be seriously affected by probable

changes in the weather, and its valuable

services in the display of cautionary- and dan-

ger signals, have given it a hold upon the con-

fidence of the people not easily weakened.

The percentages of verification of predictions

since the organization of the weather-service,

as given in the various reports, are as fol-

lows :
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Tabular statement of experiments with "-Rex magnus.'

July.
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weighing five pounds, also a leg of mutton
weighing four and one-half pounds, — being
first punctured in a luiMilicr of i)laees, espe-
cially in tlie neighboriiood of the bones, with
an iron skewer, — were [jlaeed in two gallons of
tiie viandine solution made up like the solution

of July 5. The li(iuid was in a stone jar, and
completely covered the meats.

.Inly 20, the beef and mutton, which had
remained in the viandine solution thirty-six

hours, were removed, allowed to drain for two
minutes, and placed on plates in the labora-

tory.

July 21, I was obliged to throw awaj* the

liver, the odor being ver^- offensive. The veal

had a disagreeable odor. A few mould-spots
were removed, which had appeared on the
steak. No odor, however, was perceptible.

The mutton-chops and fish also smelled fresh.

Placed steak and mutton in viandine solution
for one half-hour.

July 24, it became necessar3- to throw away
the veal. Beef-steak, mutton-chops, mackerel,
roasting piece of beef, and leg of mutton ap-
peared fresh.

July 2.'). the beef-steak and mutton-chops
snu'Ued slightly old.

July 2(j, I had the remaining half of the

beef-steak which had been treated on July 5,

and the mutton-chops which had been treated
on July 7, cooked for dinner. No odor was
noticeable ; but the_v had a very high taste, so
much so as to be unpalatable, save to a starv-

ing man. The roasting piece of beef and the
leg of mutton smelled slightl3-. The mackerel
appeared and smelled fresh.

July 27, the mackerel, which had remained
in the laboratorj' since July 5, was cooked for

breakfast. It was fresh and fairly good, like

mackerel that are served at the average hotel

table. There was no taste of boi'ax. The
roasting piece of beef was to be served for

dinner. On cooking, a very otfensivc odor was
given off. An e.xainination showed a small

l)iece near the bone that had become decayed.
The rest of the beef appeared good ; but pieces
cut fi'om dirt'crent |)arts all had a strong odor
of putrefaction. The mutton in the laboratory
had a perceptible odor.

July 28, the mutton was cooked for dinner

;

but, when placed on the table, the odor was
so strong that I could not remain in the room.
The results obtained from the above ex-

l)eriuients seem to show, that pieces of meat
having large surfaces in comparison to their

tliickness, as steaks and chops, and also small
fish, can be kept a consideral)le length of time,

although with some deterioration in taste, 1)3-

the use of the viandine brand of Hex magiuis.
In the case of larger pieces, such as a roasting
l)iece of beef, or leg of mutton, having tried
only two experiments, I do not care at this

time to speak positively. I can, however,
state, that I should have some hesitation in
again allowing to be cooked in the house large
pieces of beef and mutton that had been kept
in a warm room for ten days after treatment
with the solution of viandine.

Leosakd p. Kixmcl'tt.
Worcester free institute, July 28, 18S3.

THE IGLOO OF THE INNUIT.^— \.

As the spi'ing wears on, and thawing
weather comes, the igloo falls into a decline

;

and when an exposed [dace can be found to
pitch the seal-skin tent, it is abandoned.
Before this can be found, however, the igloo
assumes a new combination phase, which must
be described. When several igloos have fallen

ill and buried their contents (the women, babies,
and puppies managing to wriggle out, and a
good share of the things being lost in the debris
of siiow-liaiiks) , the Innuit ceases to build anv
thing more than the walls of snow, using the
l)rospective tent for a roof; this being the same
as the autumn igloo, excepting the body, which
is of snow, and not of ice. This pliase of the
igloo is so well shown in the illustration on
the next page, taken from the German book of
a memiierof my |)arty, Mr. Klutschak, entitled
' Ah Eskimo untcr den Eski7nos.' that I trans-
fci' it to this article. His sketch of our spring
isiloos was taken on Cape Ilerschel, King
AVilliam's L.and, on the Ifith of June, 1879,

—

the day before we abandoned them for the
summer, and moved into tents.

The tenacity of some igloos, however, before
they tumble in, is triil^- wonderful. They
always give ample warning by slowly sinking
on the top and side towards the sun or warm
wind ; and this the inhabitants counteract liy

thrusting a pole from the inside through the
dome at its most threatening point, and thei'e

firmly lashing several small cross-pieces to pre-
vent further sinking, which it will do if not too
warm, or some small dog with bone in mouth,
and pursued by a larger, does not take refuge
on top, as is their wont,— when the snow-dome,
dogs and all, come tumbling in on the heads
of the hyperboreans. Tlu; foot of thi.s pole
rests on the tloor, hardened by tramping, or a
board is put under it to give it support. I

have, however, seen a high-domed, abandoned

Concludca fruni Nu. 31.
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igloo, which had been wi'll chinked and lightly

banked (the whole mass nearly homogeneous
from long use), slowly subside from the top
until tliis touched the floor, and so remain
without tumbling in, the igloo being actually

inverted in its upper half or two-thirds. Here

it would remain for a few daj-s before warm
weather would cause it to fall to pieces. I

have tried to show a cross-section through
such an igloo, the broken line showing its

original position.

When food is readily- procured without much
effort, as in seasons of great plent}', the natives

do not wholly abandon the necessary- exercise

to keep them in good muscle and bodily

health, as is the general opinion respecting

these people, but have been known to keep
it up by various gymnastic devices, one of

whicii (tight-ropes made of thongs

of walrus-hide neatly- and strongl}'

lashed within an emptj- igloo) is

well i)ortrayed b^' Capt. Hall in

the illustration.

I should like to give a few brief

descriptions of those appurtenan-

ces that might be strictlj- called

igloo accessories, as the native

stone lamp and kettle, the well

to fresh water through the thick

ice, beside the snow -hut and
many other minor items all grow-
ing out of the igloo itself; but

this article has already grown to

such dimensions that they must
be laid aside.

The utility of the igloo cannot

be exaggerated. Habituated as my little party

of while men were, during our two winters in

tht!se desolate zones, to a constant life in these

simple habitations, and the many comlbrt:s

accruing therefrom, 1 have often marvelled

how white men could stand the hardships and

privations of a spring tent-life in the man^^
expeditions wherein they were used, and under
circumstances that would have been absolute

pleasure to my party. I have read so often

of their sufferings while journeying in tents, and
the discomforts and even dangers they risked

while living in ships

and other unsuitable
--, arctic abodes, during

~^V^. short journeys from
these places, under
such intensely low
temperatures as
— .')0°, —00°, or even
— 70° F., when under
almost the same con-
ditions my party was
prosecuting a com-
fortable sledge-jour-

ney four hundred to

five hundred miles

from its base of sui)-

plics, with no provisions except such game as
was killed from day to day, that the conviction
becomes two-edged that the accessories of
igloos, and their constant companion of the
cold, the reindeer clothing, are absolutely
essential to a well-managed arctic sledge-joor-

ney. With their help, strange as it may
seem, the subject of temperature becomes
entirely of secondar}- importance, if it enters
the arctic travelling problem at all ; and, were
it not for the long dark night which accom-
panies these Iheriiiomotrical depressions, 1

IXNUIT TUiHT-ltorES.

believe that a protracted sledge-journey could
be carrieil successfully forward in the contipm-
ous cold of the lowest recorded temperature,
all other things lieing favorable.

FlttDICKICK SlJUWATKA,
Lieut. U. S. Army.
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A UNIVERSAL LANGUAGE AND ITS
VEHICLE,— A UNIVERSAL ALPHABET.

Shall the -world ever see an end of the

confusion of tongues? Shall differences of

language cease? Or shall, at least, some
selected medium of thought be established

throughout the world, by "which all men ma_y

understand each other on occasion, while still

preserving their vernaculars for intercourse at

home? A consideration of the subject may
enable us to answer these questions.

Language in all its varieties is a growth

;

and eA'ery living language is still growing,
shedding leaves here, and pushing out new
leaflets there, according to its vigor of vitality.

The most copious language of to-day was
smaller j'esterday, and smaller still in every

generation through which we can trace its his-

torj'. We cannot go back to its beginning,

for it properlj- had none : it did not spring

from a seed, and so take the definite form of
a parent language ; but each tongue arose

from the crossing and interlocking and blend-

ing of shoots from older languages, until the}*

grew together, and became a new stem, from
which, in turn, shot other branches, to repeat
the process to the end of time.

In the comparative studj^ of languages, and
in what we know of human history', we can
trace the evidences of this continuous cross-

grafting of branch on branch in various direc-

tions ; and the oldest tongues are those to

which some pecuhar form of growth can be
traced back and back through the greatest

number of stages.

If we could follow these oldest languages
up to their respective sources, we should find

at last a very small vocabularj' of simple
utterances used to denote an extremely limited

number of ideas. But we should find no
primitive natural germ of speech from which
the first language had sprung into life and
shape. The facultj" of expression^ and the
instinct of imitation., are the onlj- primitive

parts of language ; but these, at first, were,
like primitive creation, 'without form, and
void,' until consenting minds agreed on some
few associations of sound and sense, and so
commenced a form of language.

Anj' number of different forms may have
been thus commenced by isolated families or

groups of men. Individual members of dif-

ferent families or groups would occasionally
come together, and each would enlarge the
other's vocabularj', or modify his methods of
expression. Thus one maj' have pr(!viously

used only a dual number to indicate plurality
;

another, only an indefinite plural : but mutual

intercourse would incorporate, in the common
language that would be developed, both of

these methods of expressing and defining the

idea of plurality. Primitive languages may
thus have acquired from each other the many
words and forms of speech which they ])0S-

sessed in common ; while their independent

characteristics would increase in the absence

of association.

On the same principle, a closer intercourse

between modern nations must have an amal-

gamating effect on their languages, and so

tend to produce an ultimate unification of

human speech. This closer intercourse is

being accomplished in our days by raib'oads

and steamships ; and strange ears in all quar-

ters of the world are being familiarized with

the languages of visitors and immigrants.

The interests of commerce, and the influence

of example and of social feeling, lead to a

more and more general acquisition of the lan-

guages thus introduced ; so that, without dis-

placing local forms of speech, other media of

wider intercommunication are being gradually'

extended everywhere. A universal language

is thus growing up. Whether it will ultimatel}'

take the lines of English, French, German,
or some other tongue, will depend on the rel-

ative fitness of the competing languages for

universalitj-. At all events, the fittest will

survive, and the survivor will gradually occupy
the whole field.

The present diffusion of English over the

continents of America and Australia, and
among sailors of all nations; its growing ac-

ceptance throughout the continental countries

of Europe ; its establishment in many nuclei

in Asia and Africa, and over the vast empire

of India, as well as the grammatical simplicit}'

of the' language, and its power of incorpora-

tion of foreign elements, — all point to English

as the probable universal tongue of the future."

The only alternative to such adoption of the

fittest among existing languages would be
the creation of a new form of scientific speech ;

but this would require a universal consent

among nations, and a combined effort, that

may fairlj- be considei'ed impossible as prelimi-

naries to the institution of such a language.

The creation of a new form of speech adapted
for universal use is certainly within the power
of science and invention to accomplish ; but
the aid of a pre-existing language, all but
universal, would be required for its introduc-

tion and establishment. In the far future,

such a form of scientific speech may find the

world prepared for it, and the medium for its
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diffusion in suiriciently general use : but, in

tiie mean time, the confusion of tongues is

being gruduall_v reduced by the struggle for

supremacy among establislied languages ; and
this process will go on until one tongue shall

be intelligible, if not predominant, every-

where.

All languages have their physical material

in common : the}' use the same vocal organs,

and essentially the same elementary sounds.

The voice is susceptible only of a limited num-
ber of modifications, and the lips and the

tongue only of a limited number of articula-

tive actions ; and, from the combinations of

these, all the varieties of human utterance re-

sult. This elementarv simplicity and uniformi-

ty are not, however, reflected in the writing of

languages. Alpliabets are wholly arbitrary

;

and, although the same letters are used in

man}- alphabets, a difiFcrent value is, in nearly

every case, associated with the individual let-

ters. A universally intelligible method of rep-

resenting the sounds of speech is a necessary

IJrerequisite for a universal language. Ordi-

nary alphabetic writing is, indeed, as much a

hindrance to combined effort for the unification

of language as was the confusion of tongues to

the building of the tower of Babel. Some
metiiod of classifying and representing all

known modifications of voice and articulation,

if not of discovering all possible modifications,

had long been the great desideratum of philolo-

gists. Attempts were made to frame a uni-

versal alphabet by collating the elements from

local alphabets, ancient and modern ; but tlie

luimber of shades of difference discovered

among the elementarv sounds, and the diffi-

culty of recognizing sounds under varied as-

sociations, rendered any complete classification

impracticable. So far as the discovery of the

entire category of possible sounds was con-

cerned, the object of endeavor was considered

to be hopeless ; and the attempt to realize it

was finally and forfnally abandoned at a con-

vention of philologists of different countries,

held at London in 185i. The declaration of

tliis convention stands on record, that—
" It would be useless and impossible to at-

tempt to find for each possible variety of sound
a ditferent graphic sign."

This ' impossibility ' has, however, been
since accomplished with completeness and
simplicity, in the system entitled ' Visible

speech,' the principles of which will now be

explained. In this system no sound is arbi-

trarily represented, but each letter is built up
of symbols whii-h denote the organic positions

and actions that produce the sound. The let-

ters are thus physiological pictures, which in-

terpret themselves to those who have learned

tlie meaning of the elementary s^'mbols of

which they are composed.
The first letter of our ordinar}' alphabet,

which we call a, is known in other countries as

ah; but we discover, in using the letter, that

it represents both a and o/t, and a variety of

other sounds in our own language, the letter

a being emploj-ed for the si.x diverse vowels in

tlie words ale, air, an, agree, ah, and all. In

Visible speech each of these sounds has a sepa-

rate letter, and each letter explains to the eye
the organic means by which its sound differs

from other sounds. For example:
The letter for the vowel in the word ale tells

the reader to—
Advance the front of the tongue totoards the

front of the palate, so as to leave a channel of
medium breadth for the passage of the cuice.

The letter for the vowel in air tells him to—
Place the tongue in the same position as

before, but to expand the back cavity of the

mouth.
The letter for the vowel in an tells him to

—

Broaden to the utmost degree the channel

between the front of the tongue and the palate,

and (It the same time e-vpand the back cavity of
the mouth.
The letter for the sound of a in agree tells

the reader to—
Place the tongue in a neutral position, —

neither advanced nor retracted, raised nor de-

pressed, — and expand the back cavity of the

mouth.
The letter for the sound ah tells him to—
Depress the tongue backward as far as pos-

sible, and expand the back cavity as before.

The letter for the vowel in all tells him to—
Place the tongue in the same position as for

AH, but compress the back cavity, and round
the corners of the lips.

All these directions are perfect!}- conveyed
at a glance in the different letters ; and j-et the

letters, so far from being complex, consist of

forms more simple than the letters of the

Uoman alphabet. Here, for example, are the

symbols, — four in number, — from the combi-

nations of which, not merely the sounds above
illustrated, but every vowel in every language,

can be expressed to the eye, so as to be at once

pronounced with exactitude by the reader.

Ei.EMENTAUV SYMBOLS OF VOWELS.

I + • "

'I'heso synlboLs have the Ibllowing invariable

meaiiin<;s :
—
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1

.

The straight line means voice.

2. The bar across the line means contrac-

tion or rounding of the lips.

3. The solid point means compression of the

back cavity of the mouth.

4. The open hook means expansion of the

back cavity of the mouth.

The position of the point or hook on the

straight line denotes the position of the tongue

in reference to the palate. Thus :
—

a. When on the right side, the meaning is,

that the tongue is advanced towards the front

of the palate.

b. When on the left side, that the tongue is

retracted towards the back of the mouth.

c. AVhen on both sides, that the tongue oc-

cupies a middle position between front and

back.

d. When at the top of the line, that the

tongue is raised towards the palate.

e. When at the bottom, that the tongue is

depressed.

f. When at both ends, that the tongue oc-

cupies a middle position between high and low.

- Nothing could be simpler than these ele-

ments, the meanings of which are remembered

by every person after a single explanation ;

yet froin these four elements alone the entire

series of normal vowels, thirty-six in number,

are built up. Two diacritic sigiis extend the

possible number of shades of vowel-sound,

-which these four elements can be made to

represent, to the largely superfluous total of

one hundred and eighty.

The English alphabet contains only five

vowel-letters, while our speech makes use of

at least sixteen vowel-sounds, without includ-

ing diphthongs. No wonder, therefore, that

the relation between letters and sounds is one

of irreconcilable confusion. A purely phonetic

alphabet, in addition to the common system

of letters, is a necessity for the intelligible

writing of English alone ; much more is it in-

dispensable for the writing of all languages

intelligibly to all readers.

The system of Visible speech is the ready

vehicle for a universal language, when that

shall be evolved ; but it is also immediately

serviceable for the conveyance of the diverse

utterances of every existing language. No
matter what foreign words may be written in

this universal character, they will be pro-

nounced by readers in any country with ab-

solute uniformity. The means have been

explained by which vowels are represented for

this purpose. The principles are now to be

shown on which consonants are written with

the same effect.

Elementakv symbols of consonants.

Five elementary symbols furnish letters for

all the consonant actions of the lips and

tongue. These symbols are—
c i \ f i

As with vowels, so with consonants : all the

elements of each class have one symbol in

common. The vowel-symbol was shown to be

a straight line : the consonant-sj'mbol is a

curve; and the direction in which the curve is

turned denotes the part of the mouth b}- which

the consonant is formed. Thus :
—

a. The curve turned to the right denotes the

lips.

b. The curve turned to the left denotes the

back of the tongue.

c. The curve turned archwise, with its end

down, denotes the top of the tongue.

d. The curve turned with its end up de-

notes the point of the tongue.

The five radical symbols have the following

meanings in every combination :
—

1. The first (C ) is the sign of a part of the

mouth used to fomi a consonant.

2. The second (j ) is the sign of a part of

the mouth which divides the breath.

3. The third (I) is drawn across the ends

of a curve to denote a consonant that stops

the breath.

4. The fourth (J) is the sign of emission

of breath through the nose.

5. The fifth ( J ) is added to the ends of a

curve to denote simultaneous modification b}-

two parts of the mouth.
These elements, combined into si.v forms of

letters, suffice for the whole series of conso-

nant actions of the lips and tongue. The six

forms turned in the four directions, as above,

j-ield twenty-four letters ; aud the uniform ad-

dition of one sign for voice— a straight line in

the centre of the curves— converts the tweutj'-

four into fortj'- eight letters.'

Every part of every letter has thus a mean-
ing legible at a glance ; and the most complex
letter in the alphabet— combining four of the

elementarj' symbols to exhibit the sound of m
— is as simple in form as the common Eomaa
letter for the same consonant. Thus :

—
S M, m.

The following are the four symbols com-
bined in this letter :

—
1. A curve to the right, which denotes the

lips.

2. A centre straight line, which denotes

voice.
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3. A waving line, which denotes nasal

emission.

4. A line closing the curve, which denotes
stoppage of the breath.

The letter thus says to the reader :
—

Stop the breath by means of the lips, and
sound the voice throiu/h the nose.

It must be obvious that such directions,

conveyed without words, will be uniforml3- in-

terpreted by readers of any nationality who
have simply learned the meaning of the radical

.S3"mliols. All the Visible-speech letters are

formed in this way, by synthesis of two or

more out of a total number of nine elements.

ISucii letters, consc(iiiently, make up an alpha-

bet adapted for universality, because independ-

ent of explanatory language ; also because its

sj"nibols are physiological pictures, and because

tiie writing, even of unheard foreign tongues,

is self-explanatory to the reader's eye.

Visible speech was first published sixteen

years ago (August, LSG") ; and it has been very
generally studied by philologists, and adopted
in theoretical works as a necessary exponent
of linguistic phonetics. It has also been widely

utilized in America for the teaching of articu-

lation to the deaf. But its popular uses for

the teaching of vernacular languages to chil-

dren and illiterates, and of foreign languages

in schools and colleges, as well as for the litera-

tion of hitherto unwritten Indian and other

tongues, have not yet been correspondinglv

developed. People generally do not take the

trouble to investigate the nature of the charac-

ters, but suffer themselves to be repelled by
fancied difficulty, — as if what is strange must
needs be difficult. Rut the difficulty is only

to eyes unacquainted with the principles of the

symbolization. When these are known, there

is no comparison, in point of simplicity, be-

tween Roman letters and Visible-speech letters.

To children and illiterates, all letters arc e(iual-

ly strange. To one who can already read, the

eye is simply prejudiced in favor of established

letters. In the present exposition the letters

of Visible speech have not been made the basis

of illustration, but only the rudimentary sym-
bols from which all the letters are derived.

This mode of treatment will, it is hoped, leave

no room for prejudice to act.

In this stage of the world's histor}- we do

not need to concern ourselves about a uni-

versal language : that will develop itself in

due time. Hut a universal medium for the

communication of languages is a practical

necessity, which every day rendere of more
and higher importance. Without a universal

alphabet there never could be a universal lao-

guage ; with a univei-sal alphabet the progress

of the fittest language towards universality

will be enormously accelerated. At present,

Knglish seems the most likely to achieve this

distinction ; but its natural fitness is antago-

nized b}' its defective and irregular system of

letters. Give English the advantage of an
alphabet simple and phonetically perfect, and,

whereas it is now the most difficult of all

tongues for foreigners to learn, it will become
b\- far the easiest.

In the system of Visible speech a universal

alphabet is for the first time attained : the

system is of English birth. Let its native

language have the benefit of this instrument

of diffusion, and the world-wide predominance
of the speech of Britain and America will be

assured. A. Melvili.k Bkll.

LETTERS TO THE EDITOR.
Variations in butterflies.

Between the 20th of June and the 10th of July,

I obtained three liun<lred and eighty Vanessa Anti-
opa from cati^rpiliars fed on swamp willow. Twenty-
five of these were varieties, and the balance were of

the usual form. Two of the varieties were Lintne-
ri. fiom which all the blue ha<l disappeared. The
third had the primaries Lintneri, while the secon-
daries had the usual blue spots. The fourth liad

the secondaries Lintneri, while the primaries bore the
blue spots. In the remaining tw<'nty-one, tlie whole
upper surface of the wings had a mottled appearance,
showing that the colors had been disturbed. They
retained tlie blue spots, but the spots were much
smaller than usual.

The veins in the twenty-five varieties remained
soft for several days; not i)ecomiu!; firm and hard,
like the veins in the otliers, although treated in the
same manner. I have also found this softness of

the veins in the varieties of Turnns, where the red
is suffused, and in the rust-colored specimens.

All the V.anessa Antiopa which I have seen this

season have the yellow of a much deeper shade than
I have ever before noticed.

Colias Philodice is also remarkable this se:isnii in

this respect. S. Lowell Ei.i.iot.

New York Citj , M Aui^st, 188.X

Function of the colorless blood-corpuscles.

The interesting .abstr.act of Zawarykin's important
investigations into the function of the leuco(!ytes in

the absorption of fats from the intestinal canal
(Science, ii. 192) calls to mind an investigation by
Franz Hofmeister, into the absor|>lion and assimila-

tion of the peptones, which will be of interest in

connection with the abstract referred to.

In a series of papers published in 1S81, Hofmeister'
conies to the interesting conclusion, that " absorption
of peptones in the intestinal canal is, accordingly, no
simple mechanical process of dilTiision or tillration,

but is rather a function <if particular living ceils, the
colorless blood-corpuscles; and these play, in the nu-
trition of the organism, a similar r^le to that of the
red corpuscles in respiration.'"

In his discussion lie calls attention to the presence

1 Zeiuctar. phya. chem., v. 151,
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of the leucocytes, in great numbers, in the adenoid
tissue during digestion; and, also, to certain proofs

of the ability of the leucocytes to combine with pep-
tones in a loose form of combination.
The similarity of these two functions of the color-

less corpuscles, as determined by Hofmeister for pep-
tones, and by Zawarykin for fats, cannot fail to suggest
the probability of a very definite and important fimc-
tion of these corpuscles in general nutrition. Pos-
sibly, also, the anomalies observed in the absorption
of saccharine food, and in the glycogenic functions
of liver and muscles, may in time receive some ex-

planation through the functions of the colorless cor-

puscles.

It seems as if we were, at last, beginning to obtain
an idea of the functions performed by these impor-
tant cells, whose close connection with the life of the
organization has been generally recognized, though
but vaguely understood. J. M. S.

HUMAN PROPORTION.
Human proportion in art and anthropometry : a lecture

delivered at the National museum, Washington, D. C.
By Egbert Fletcher, M. R. C. S. E. Cam-
bridge, King, 1883. 37 p. iUustr. 8°.

Feom the earliest ages, man has found his

standards of measurement most conveniently in

some bodily measure, like the digit, the palm,

the span, the foot, or the cubit. As these

measures necessarily vary with the size of the

individual, the attempt to ascertain their aver-

age led to the first sj'stematic measurements
of the human bodj' : hence have sprung the

innumerable schemes of human proportion de-

vised by artists and anatomists, all founded
on the belief that some one part of the body
was a standard of measurement for all its

other dimensions. The Egyptians first de-

veloped a canon of proportion as early as the

thirtj'-fifth century B.C., which was twice sub-

sequentlj' changed . Their last canon adopted
the length of the middle finger as the stand-

ard, reckoning it precisely one-nineteenth of

the entire stature. But in the ' canon of Polv-

kleitos,' the famous sculptor who flourished

about 450 B.C., was embodied the highest

rule of Greek art in its most flourishing pe-

riod. This has fortunately been preserved in

a well-known passage of Vitriivius, and is illus-

trated by a recently discovered drawing by
Lionardo da Vinci. The restless spirit of

modern life has not remained content with
this, as more than a hundred diflTerent at-

tempts bear witness by men of all nations,

including the celebrated English sculptor Gib-
son and our own Stoiy. All these methods
have been based upon the theory that there is

a fixed relation between some one portion of
the body and all its other dimensions ; and
their number proves the fallacj' of the idea.

Anthropometry, on the other hand, measures

with the strictest scientific accuracy the living

man, and from an immense mass of measure-
ments obtains the mean of tlie human form,

and thus arrives at the perfect human type.

The father of tliis science is tlie Belgian Que-
telet, and the enormous number of measure-
ments rendered necessar}' by the draft during

our civil war have greatly advanced it. By its

tests many a time-honored dogma bearing upon
human proportion has been exploded. Thus
it has been proved that the length of the out-

stretched arms is somewhat greater than, and
not exactly equal to, the height of the body

;

that not eight, but seven and a half heads
make up the entire stature ; and that only in

the negro skeleton can be found the length of

humerus bestowed upon the Apollo Belvedere.

All these matters the author has illustrated

with great learning and in a clear and ani-

mated style. We have noticed, however, that

his knowledge of archeology is sometimes at

fault,— as where he calls the ' crux ansata' in

the hand of the Egyptian standard figure 'a
ke}',' which is reallj' a cross with a loop or

handle attached to it, and is the symbol of
eternity- ; or suggests that the ' golden fleece

'

was in realitj' ' the secret of Egyptian art
;

' or

states that the Dorj-phoros of Polj'kleitos was
' a beautiful j'outh in the act of throwing a
spear,' instead of its being one of the ' spear-

bearers,' the bodj'-guard of the Persian king.

The most marvellous statement, however, is,

that "prior to the time of Phidias, tlie face,

hands, feet, or other exposed parts of the bod^'

were carved in marble, and fastened to a

wooden block, which was covered with real

draperj-." This is a complete misunderstand-
ing of the nature of the archaic foava, or

wooden statues, which in Greece preceded
those made of stone or metal.

WARE'S MODERN PERSPECTIVE.
Modern perspective: a treatise upon the principles

and practice of plane and cylindrical perspective.

By William B,. Ware, Professor of architecture

in the School of mines, Columbia college. Bos-
ton, /amesii. Osgood^ Co., 1883. 321 p. 12°.

Professor Wake's Modern perspective is in

substance a series of papers printed two or
three years ago in the American arcJiitect, but
with additions which extend its range, and give
it more the scope of a scientific treatise. Sci-

entific it is, both in its idea and its methods

;

though its treatment is naturallj- freer than
would be given it for scientific uses alone, —
freer, perhaps, than the author would have given
if it had originally' been written as a formal
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treatise. The purely geometrical method comes
out most clearly in the chapters added in the

revision, particularly in two (xvii., xviii.), in

which, after going over the ground of practical

perspective, Professor Ware sums up, first the

principles and relations, and tiien the chief

problems, in the most abstract and generalized

form. This portion is, therefore, scientifically'

the essence of the book, and is that which a

reader versed in pure mathematics, but unac-

quainted with perspective, might properly- read

first. Such a reader would find pleasure in

,its neatness and comprehensiveness of state-

ment, and in the skilful way in which the whole
sui)ject is cast in condensed and logical form ;

every phenomenon or process being first i)re-

sented in its most general aspect, —• against the

usual habit of books on perspective,— and
particular eases deduced from it afterwards.

These chapters make a sort of inner treatise,

whose appeal will be to the geometer and tlie

special student. The}' are probably too ab-

stract and too concise to be acceptable to the

ordinary student, and he may be left to skip

them.
The methods of the book are naturally those

of descriptive geometr3\ We could wish Pro-

fessor AVare had held to the received termin-

ology when he names the perspective of the

vanishing-line of a plane its ' trace,' and diverts

the word from its received sense as the inter-

section of the plane with the plane of projection.

What in descriptive geometry is called the

trace, Jlr. Ware calls the ' initial line ' of the

plane : the point where a line pierces the pic-

ture-plane, which might by proper analogy be

called the trace of the line, he calls its ' initial

point.' The use of 'horizon' for the actual

vanishing-line of any^systeni of planes is hap-

pier. The subscript notation emplojcd is the

author's own, and is cleverly contrived to suit

the manner of his exposition. It contains in

itself a symmetrical record of the princi|)al

data and relations, and its neatness and efti-

ciencj' make one the more regret that the

author has not cared to follow an accepted
terminology where there is one.

The phenomena of planes in perspective are

first discussed, according to the author's uni-

formly analytical metiiod : first oblique planes,

then parallel and normal. So much of the

pers[)ective i)lienomena of lines is accounted

for by treating them as intersections of planes,

that their separate consideration is much short-

ened by anticipation ; and by the time the

point is reached, its discussion is reduced to a

minimum. In like manner, instead of confin-

ing the discussion of points of distance, as is

common, to points in the horizon-line, or the

prime vertical, the most general case is first

considered, and the circular locus of all the

points of distance of a given line is determined.
We miss the categorical statement,— implied,

to be sure, but wortli making distinctlj',— that

the points of distance are tlie same for all par-

allel lines ; as in another place it is apparently
taken to go without saying, that the vanishing-

jioint of a line, or the vanishing-line of a plane,

is enough to determine problems relating to its

direction, even when its position is unknown.
Tiie chapter of abstract problems presents
pretty much all the problems of descriptive

geometry, so far as concerns planes and right

lines, ajiplied in perspective, and therefore

covers, e.Kccpt for a few special cases, all the

elements of perspective practice. Here, again,

generalization and condensation are carried

ver^- far : some, indeed, of the problems in

which manj- alternatives are groupeil together

are perhaps too succinct and comprehensive to

be satisfying to the student.

The same method and (juality are found in

the other chapters of the book, so far as suits

with its practical purpose. Thus parallel per-

spective, usuall3- taken first, is postponed, and
treated as a special case. There is throughout
a watchful eye to the needs of the architectural

draughtsman and the painter. The work is

made interesting liy observation of natural and
])ictorial i)henomena, many of which are, so far

as we know, new to the books. Some special

topics which are taken up in the advanced
treatises are here liardh- mentioned,— tlie per-

spective of curved surfaces and of solids of
revolution, for instance; even vaulting being

left untouched, and the problems not going
beyond plane figures and solids with plane

faces. But within its limits, the discussion is

very complete ; and some subjects are enlarged

u|)on wliich it is usual to dismiss with slight

mention,— the perspective of reflections, and
of shadows by hotii parallel and divergent light,

and especially the chapters on the perspective

of the circle, and on perspective distortions and
corrections. The method of the perspective

plan is made much of, as it deserves ; and some
space is given to ^I. Adhemar's ingenious

devices for avoiding remote vanishing-points,

and carrying on all the operations on a small

sheet by means of what Mr. Ware calls ' small-

scale data,' —-points of fractional distance,

scales of depth, marginal co-ordiuates, and the

like,— a method which is much less known than
it deserves to be. Mr. Ware adds an ingen-

ious alternative for M. Adh<;mar's device of
enlarging the remote parts of the perspective
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plan bj' planes of successivelj" steeper inclina-

tion.

The plates which accompanj^ the book are

as thoughtfully and ingeniouslj^ composed as

the text. We commend the whole treatise as

the most complete, so far as we know, and the

most interesting and instructive for practical

nse, that has been published in this country.

SEEBOHM'S VILLAGE COMMUNITY.

The English village community, examined in its rela-

tions to the manorial and tribal systems, and to the

common or open field system of husbandry : an
essay in economic history. By Frederic See-
BOHM. London, Longmans, Green, If Co., 1883.
464 p., 13 maps and plates. 8°.

It is now many years since G. L. von
Maurer wrote his Introduction to the history

of marks and manors. Since then the subject

has attracted manj' students, and has been much
looked into and talked about. Many books
have been written npon it ; those of Nasse,
de Lavelej-e, and Maine being the best known
to American readers. The impression con-

veyed bj' these writings is, that the mark
or village community, though almost always
found upon a manor, under manorial overlord-

ship, was in its origin independent. Manorial
orerlordship arose, we are told, in later times.

The village community was drawn under it,

and became subject to it. It has been the

work of modern times to restore it to its

ancient independence. This is the theorj' of
von Maurer and his followers, which we have
gathered from their books. Objections to this

theorj- are from time to time raised. It is

urged that the village communitj- is usually

found under manorial landlordsbip ; that it is,

therefore, an open question whether the village

community, or the landlordship over it, is the
earlier institution. In Mr. Seebohm's book,
which now lies before us, it is maintained that

landlordship is more ancient than the village

community, that the village community arose
under landlordship, as a communitj' of slaves

or serfs, that it has been slowly emancipated
from slavery- and from serfdom in the course
of centuries. Our economic history, we are
told, begins with the serfdom of the masses un-
der manorial landlordship. Looking through
the records, back to the earliest period, we find

no free village communities, onlj- manors with
village communities in villenage upon them.
The argument upon this point is almost con-
clusive. The existence of a manorial system
during the Saxon period of our history is

established beyond doubt.

But there were parts of Britain which were
not manorial, where village communities (the

village community being considered a part of
the manor) did not exist. What was there in the

parts of Britain where there were no manors?
By the side of the manorial system was a tribal

system more ancient, perhaps, than the mano-
rial S3'stem. Then follows an account of the
tribal system of the Welsh and Irish, which is

extremely interesting. It is not clear at first,

whj', in a work upon English economic history,

so much space should be given to the institu-

tions of the Welsh and Irish ; but we find out •

directly : it is that we may the more clearlj-

understand the statements of Caesar and Taci-
tus regarding the Germans. It is well known
that the statements of Caesar and Tacitus are

ver^' vague ; that thej- become intelligible only
in the light of extraneous evidence. We
ourselves should not have presumed to draw
this evidence from the Welsh laws, nor from
the Brehon tracts. It has always seemed to us

best to keep the records of different peoples
quite distinct. We should, therefore, have
turned from Caesar and Tacitus to the German
folk-laws, formulae, and documents. The tri-

bal system of the Germans is very well de-

scribed in the German records. It happens,
however, that the tribal system of the Germans
resembles verj' closely that of the Welsh and
Irish : so, though we do not follow all the steps

of Mr. Seebohm's argument, we come, at last,

to verj' nearly the same conclusion. AVhat we
have in the time of Caesar and Tacitus, and
afterwards in manj' places where the manorial
system has not been developed, are tribal

households (to use Mr. Seebohm's phrase),—

•

isolated farmsteads, occupied bj- groups of de-

scendants and heirs ; the land being held bj'

them as an undivided inheritance for two or

three generations, and then divided, several

households arising where there was but one
before. Mr. Seebohm finds a vestige of this

system in the custom of Gavelkind in Kent,
where we have divisions among male heirs,

with traces of the right of the youngest to the
original homestead. Almost everywhere else

in England the tribal sj'stem has quite passed
away.

Already, however, in the time of Tacitus,

the manorial sj'stem was germinating. The
free tribesmen who lived in the tribal house-
holds here and there— ut fons \tt campus ut

nemus placuit — had slaves who cultivated

the land for them. These slaves were dis-

tributed by the tribesmen in village com-
munities, in regard to which they were very
much in the position of the later manorial
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lords. It was only a step, indeed, fronn this

condition of things to the manorial system.

This step was taken immediately after the

permanent settlement of the Germans within

the limits of the Hoiiian empire. The land

system of the later empire was very much like

a manorial system. Sp it hai)pened, that,

wiiile the Germans wore approacliing tiiis sys-

tem on the one hand, the Komans were ap-

proaching it on the other. They reached it

together.

This is the briefest possible risurm^ of Mr.

Seebohm's extremely interesting and valuable

book. The argument is well arranged and
very convincing. It is, perhaps, a little too

much cncuml)ered by details ; but we should

be sorry not to have these details, and the

book is (piite readable in spite of them. The
account of the manorial system is the most
comidete that we have. The book is a "mine

of information upon the suiiject. It will be

found indispensable to students. It is very

well printed, and illustrated by plates and
maps. It would be worth having for these

alone. In conclusion, we must heartily con-

gratulate the writer upon the completion of so

excellent and useful a work.

STEARNS AND COURS' NEW-ENGLAND
BIRD-LIFE.

New-England bird-life ; beinif a manual of Nfic-

Enijlanii ornillw!o(/i/. Revised and edited from the

manuscript of Winfrid A. Stearns, by Dr.

Elliott Coues. Boston, Lee Sc SliejmrJ, ISbl,

1SS.3. 3-24+ 409 p. Illustr. 8°.

Under this title Mr. AVinfrid A. Stearns

and Dr. Elliott Coues have just produced an

excellent and much-needed work. Previous

to its appearance we have had no complete or

satisfactory exposition of tiie suliject, despite

several attempts on the i)art of inexperienced

or otherwise incompetent authors to cover the

interesting field : lieucc the present book is

doubly welcome.
It has appeared in two volumes, or parts.

Tart i., issued two years ago, begins with

Turdidae, or thrushes, and carries the subject

through Oscines, ending with the family

C'orvidae. In addition to the 270 pages occu-

))i('d by its main portion, tliere is an ' Intro-

duction ' of fifty |)nges, which includes useful

chapters on the elassifu-ation and structure of

birds ; the ' Preparation of specimens for

study ;
' the ' Sul>ject of faun.at areas ;

' and

the • l^iterature of New-Kngland ornithology.'

Including those devoted to its S[)ecial index

as well as to the introduction, part i. contains

324 pages.

Part ii. was published earl^- in the present

year. It has in all 4011 pages, of which ten

are occupied by an ' editor's preface,' and

eight by the index ; the remaining 397 pages

treating the general subject from Tyranuidae
through the successive families to Alcidae, last

and lowest in the scale of New-England bird-

life. Both volumes are rather copiousl}' illus-

trated with fairly good woodcuts ; some of
which are full-length (igiu'es, others represen-

tations of the heads, feet, wings, etc., of birds,

designed to show technical or distinguishiug

characters. Most of these cuts have done
similar duty before, but on this account they

are none the less useful in the present connec-

tion.

The plan of the book is so clearly and
terseh' outlined in the preface to part i., that

we cannot do better tiian give it in the editor's

own words :
—

"It is tlie object of the present volume to go care-

fully over the whole groimd, and to present, in con-

cise and convenient fnrin. an epitome of the biid-life

of New England. The claims of each species to be

considered a member of the New-England fauna are

critically examined, and not one is admitted upon
insufficient evidence of its occurrence within this

area; the design being to give a thoroughly reliable

list of the binis. wUh an account of the leading facts

in the life-history of each species. The plan of the

work includes brief descriptions of the birds them-
selves, enabling one to identify any specimen he may
have in hand ; "the local distribution, migration, ami
relative abundance of every species; together with
as nnich general information respecting their habits

as caTi conveniently be bnmsht within the compass
of a hand-book of New-England ornithology."

This plan is consistently and faithfully car-

ried out. The descriptions of the birds, to

be sure, are a little meagre and unsatisfactory

at tiines ; but it must be remembered that the}'

are intended primarily for a class of amateurs
who are not lilted, eitlier by experience or in-

clination, to wade through more exact, tech-

nical diagnoses.

The biographical matter is written in the

editor's well-known and eminently character-

istic style, — a style not wholly free from
faults perlia])s, but, in the main, so finished

and picturestiue that it is sure to attract and
interest every lover of birds. In ihe present

instance, the only fault we have to find with

these biograi)hies is that they arc often too

brief and general, — in short, that there is

too much condensation. Especially is this the

case among water-birds, wiiere the account of

habits, distribution, etc.. is frequently' crowded
into a few lines. IJoubtless this was necessary
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to keep the work within its assigned limits,

but it is none the less a disappointment.

One of the most vakiable features of the

book— to the scientific ornithologist, at least

— is the bringing together of previous records

pertaining to the rarer birds. In almost all

eases these have been exliaustively collated,

a work chiefly, if not wholly, performed b3'

Mr. Purdie, whose well-known fitness for the

task is a practical guarantj' of its thorough
'accomplishment.

The weakest spot in the structure is that

of the editor's rulings on questions affecting

the comparative abundance and seasonal dis-

tribution of the less-known birds. In manj'
— far too man}-— cases, his conclusions are

more or less unwarranted or premature ; in

not a few, they are positively and demonstrably
erroneous. This was to be expected, how-
ever, in view of the fact that neither editor

nor author is known to have had an exten-

sive experience in New-England fields or

woodlands ; and, considering such limitations,

it is ehieflj- remarkable that the}' have done
so well.

But, despite its shortcomings, ' New-England
bird-life,' as a whole, maj' be honestlj* charac-

terized as a work of real merit and unques-
tioned utilit}-. Its faults are seldom vital, its

excellences many and obvious. . Although a

manual, rather than a comprehensive general
treatise, it cannot fail to take a high and
permanent place among the literature of North-
American ornithology. To the student of New-
England birds, it is sure to prove a valuable

hand-book, adequate for the determination of
most problems which the limited field is likelj'

to furnish. There is still room, of course, for

the more extensive structures which some

future builders will doubtless rear on this sub-

stantial corner-stone.

Before concluding, we find it necessary to

revert to a rather delicate subject, — that of
the ostensible authorship of the book. In the

preface to part i., the editor touches on this, as

follows :
—

" Mr. Stearns undertook this work several years
ago, at the writer's suggestion, that sucli a treatise

was much to be desired, and could not fail to subserve
a useful purpose. Having been diligently revised
from time to time, in the light of our steadily increas-

ing knowledge, Mr. Stearns's manuscripts have been
submitted to tlie editor's final corrections. In revis-
ing, and to some extent rewriting, them for publica-
tion, the editor has been influenced by the aulhou's
request that he would alter and amend at his own
discretion."

Perhaps we are bound to accept this ex-

planation literally ; but the reader familiar with

Dr. Coues's characteristic style and methods
will find few traces of Mr. Stearns's alleged

participation. Clearl}' the ' revising ' was
verj' thoroughly done. We might go even
farther, and venture the surmise that Dr.
Coues not only edited, but wrote, the entire

book. But is this a matter with which we
have anj- business to meddle? Probabl_y not

so far as Dr. Coues's interests are at stake.

If he chooses to do all the work, and take

less than half the credit, it is his own affair.

Nevertheless, it certainly is our right to chal-

lenge a reputation unfairly won, and until fur-

ther proofs are forthcoming we shall refuse to

believe that Mr. Stearns's agencj- in ' New-
England bird-life ' has been much more than
nominal. Perhaps the inside histor}- of the

book will never be made public, but intelli-

gent ornithologists are hkely to see through a
millstone with a hole in the middle.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

PROCEEDINGS OF SECTION H.—ANTHEOPOLOGY.
ADDRESS OF OTIS T.MASON OF WASH-
INGTON, DC, VICE-PRESIDENT OF
THE SECTION, AUG. 15, 1883.

THE SCOPE AND VALUE OP ANTHROPO-
LOGICAL STUDIES.

EvEPvT thing that comes before the human mind
has to pass through a process of weighing and meas-
lu-ing, and receives a valuation according to the

thinker's standards of merit. In this critical spirit

let us pass in review those studies called anthropolc-

gical, In order to form some estimate of their value

according to the measures commonly applied to vari-

ous departments of learning.

Anthropology Is the application of the Instrumen-

talities and methods of natural history to the induc-

tive study of man. The anthropologist, in this sense,

is not a dilettante philosopher, wlio inquires into old

things because they are old, or into curious things

while they are curious, omitting all the great move-
ments and needs of society, and overloading the

baggage-train of progress with trumpery picked up
along the march. The practical sjiirit of our age de-

mands that we ask what truth, or good, or beauty
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comes from such invostis!»tioiis, and how we can
make them subservient to human weal.

As to the scope of anthropolojiy, we may be in-

structeil by tlie work of others. Tlie natural history

of any species, say of the domestic horse, includes

many inquiries, such a.s the time and place of its

origin ; its ancestry; its pristine size, appearance, and
mode of living. We should afterwards iiujuire con-

cerning the archeology or the paleontology of the

Equidae, their embryology, anatomy, physiology,

diseases, abnormalities, and external characteristics.

Mr. Komanes would have a chapter ou the intelli-

gence of the animal, as to its nature .and amount,
supplementing the discussion witli notes on the vari-

ous ways in wliich the liorse manifests its mind, its

wills, emotions, and opinions. Horses do not con-

struct elaborate houses like the ants and the beavers;

but the members of all species occupy their daily

lives in some habitual industries by means of which
they wear out the excess of muscle. Sir John Lub-
bock would lead us farther, and show us that horses

go in droves, follow a leader, plan migrations, at-

tacks, and defence, amuse themselves, enjoy one
another's ccmipany, improve in appearance, intelli-

gence, and usefulness by cultivation, — in a thousand
ways .sliow themselves to be social creatures. At last

Mr. Mivart would insist that the horse has its habi-

tude (ff'f), its manner of action, its economy (oecol-

ogy), and its mem bei-s are affected in a characteristic

manner by heat, light, moisture, winds, the kind and
quality and abundance of food and drink, by bene-

ficial or injurious animal neighbors, and by the vital,

procreative, inheritable energy with which they are

endowed. These and many other kindred inquiries

concerning this homogeneous group would constitute

the science of hippology.

The conscientious devotee to this science would
frequently ask himself wliat practical good would re-

sult from all this expenditure of time, thought, and
resources necessary to collect specimens and facts,

and to formulate his science. Could they be em-
ployed on some subject more ennobling and profitable

to himself, better calculated to inform, enrich, and
beatify mankind?

,

Now, instea<l of horses, let us substitute the genvs
homo, laying aside all predilections; and, if possible,

let us imagine the student of anthropology to belong

to quite another genus than the subject of his re-

search. He would have, in the fourteen hundred
millions of human beings now living on the earth,

and the remains of their congeners slumbering in

its bosom, perhaps the best detined group of ani-

mals. Calling them a genus or a species, as you like,

they are so .well hedged off from all other animal
groups that not the least embarrassment has ever

disturbed the naturalist in distinguishing the an-

thropos even from the anthropoid. No one was ever

puzzled to tell, concerning any living thing, whether
or not it was a human being. The earth has never

yielded a bone concerning which the practical anato-

mist stood in doubt whether it had been once part of

a human body.

Now, I<lakti it for granted that any inq\tiry what-

ever which would be useful or entertaining respect-

in;^ another species wiuild be intensified in importance
having man for its object. Indeed, there are few
questions which naturalists are wont to propose to

their groups whic;i ought not to be carefully consid-

ered when we are studying man. Before entering

upon the weighing process, therefore, it may make
our task more easy if we consider the present scope
of anthropology, and briefly pass in review some of

tlie questions which are being propounded by an-

thropologists every day.

When did man first appear on earth, — at what
time and in what geological horizon?

Have all the individuals of our race descended
from a common human ancestry? in other words, are

we monogenists, or i)olygunists?

Where was the birthplace of humanity?
What manner of creature was that first man in

specific characteristics, in size, aspect, intelligence,

and social condition? and how did he get here?
To all such queries, Hiieckel aptly gives the name

of anthropogeny: therefore, in order to be anthivpol-
ogists we must be anthropogcnists.

Another set of questions relates to that stretch of

time which lies between the pristine man, or the
piistine condition, and the beginnings of recorded
liistory.

Have we complete, irrefragable evidence that our
race has progressed from a brute-like condition, in

wliich it was devoid of all experience and apjiliances?

What applieaticm must we make of Profes^or

Tylor's belief that civilization has progressed up-
ward like a column of vapor, some parts advancing
while other parts are being rolled downward, but,

on the whole, ascending and expanding?
Granting Ihat there has been improvement, what

paths have been pursued ?

Speaking of our own peculiar province, what is the

real import of such discoveries as those of Dr. Abbott
and Professor Wliitney in establishing the great an-
tiquity and early rudeness of the American savage?
Who were the builders of the mounds, earthworks,

cliff-dwellings, and the stone structures of Middle
America?
What were the functions of these various edifices ?

What credence is to be given to the early historians

of American culture ?

Already we have our schools of interpretation,

such as the Bancroft school and the Morgan school.

Where, among these opposing schemes, does the
truth lie?

In the administration of this science, there is oc-

cujiation for the greatest diversity of talent. The
biologists of our time are entering into the minutest
inspection of the life-history of each ^ninial form.

With enthusiasm the embryologists trace the modifi-

cations of structure as they succeed one another in

the germ. Before their eyes the very play of creation

is dimly shadowed, and organic structure built up.

They pass their work on to the anatomists and physi-

ologists. Now, the anthropologist must endeavor to

comprehend the whole in its synthesis. As Newton
and Laplace grasped the unity and organization of
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the stellar -n-orld, as Humboldt gazed upon all cre-

ated things as elements of the universal cosmos, as

Darwin first conceived the consanguinity of all liv-

ing beings and their mutual help or harm, so the an-

thropologist seeks to unite all that can be known
respecting man into a comprehensive science, and to

study the innumerable correlations which bind the

most incongruous actions and thoughts together in

harmony.
May we gain help, in solving questions of human

origin, by carefully observing the evolution of the

embryo ?

Does a knowledge of the life history of the indi-

vidual furnish a clew to the life history of the species ?

What does a comparison of the anatomy of man
with that of the quadrumana say respecting the gene-

alogy of the species ?

What are the proper methods and instruments of

anthropometry,— observing the growth of children,

the dimensions, angles, and curves of the cranium,

the diversity and size of the brain according to age

and sex and race, the weight of the body, the color of

the skin, hair, and eyes, the muscular movements, the

development of faculties, longevity, fecundity, plas-

ticity under change of environment, and vigor? and

what are the legitimate inferences to be drawn from
such investigations ?

Finally, by what devices can the multitudinous

correlations of structure and function in the human
body find expression in graphic methods?
Another set of observers must now be brought into

this great laboratory. We have to deal with a group

of animals in which intelligence has manifested itself

to such a degree as to dominate all other functions.

Teleological ijiquiries can be no longer excluded.

Hitherto the application of scientiiic methods to the

mind has required that we should be satisfied with

sensuous results of thought, and forbidden us to in-

quire into the nature of the mind itself. Now, we are

met at the outset with this puzzling question: Shall

consciousness or introspection be admitted as an in-

strument of observation?

How are we to record its dicta? and how (to bor-

row a term from the astronomers) shall we eliminate

the personal equation?

Or, if we are not in a position to admit introspec-

tion among our tools of observation, can we not in-

vent some delicate apparatus by means of which the

strength of feeling and the inmost thoughts may be
known and measured ?

Does the brain generate thought as the liver gen-

erates bile?

What can science tell us concerning the existence

of a human soul, non-material, and not susceptible

of measurement by the standards of well-known
forces ? r

How does it come about that children inherit the

traits, tendencies, and faculties of their progenitors ?

By what routes does the mind pass on its way from
infancy to maturity?
Wliat use should be made of the multitudes of in-

quiries prosecuted with reference to the minds of

animals, in the study of human reason ?

The student of anthropology frequently finds him-

self in sympathy with Wordsworth, singing,—
" Our biith is but .1 sleep and .i forgettini;;

Tlie soul tliiit rises witb ub, our life's star,

IlaUi Imd elsewhere its seUing,

And comelh from afar."

If, as Mr. Spencer says, that which we inherit rep-

resents the accumulated experiences of a thou.«aiul

generations, is it also possible to retain the conscious-

ness of those experiences? Will the sensitiveness of

consciousness keep pace with the growth of knowl-

edge, and obviate the necessity of laborious records?

In which case we should have mental and spiritual

atavism explained, and that universal sympathy felt

by cultivated people for those standing on the lower

steps of civilization.

Now, whatever thoughts any other creature than

ourselves may have, and leaving out the possibility of

mechanical mind-reading in the future, up to this

time the only knowledge men h.ave gained about one

another's thoughts has been acquired from expression.

The expression of thought is language. Dr. Hoffman
finds language in rock paintings and carvings; Col.

Mallery, in gestures; Mr. Thomas, in the Maya hiero-

glyijhics; and the glossologists, in human utterance.

Happily for us, they are a clever set, and well up in

their craft. Let us hear some of the questions they

are discussing:—
What are all the devices employed by living crea-

tures to express their thoughts, emotions, and voli-

tions ?

Which took precedence in the origin of language,

signs, or vocal utterances?

What is the explanation of the origin of language?

What light does language throw upon the origin of

species ?

Is the evolution of language a safe guide to the

knowledge of the unfolding of the human mind?
By wliat lines have the forms of speech progressed ?

How far is similarity of language an evidence of

consanguinity among peoples?

Is there a genetic relationship between monosylla-

bism, polysynthetism, and inflection?

What credit must be given Jo the ear, and the in-

vention of writing, in the conservation, and lines of

progress, of langu.ige?

How sliould languages be classified ?

Here we may leave the students of language, and
take a new guide. Looking over the earth, we behold

men divided into races or consanguineous groups,

filled with race prejudices, and restricted by race capa-

bilities.

What are those external and anatomical cliaractei'-

istics which have become transmissible by inherit-

ance? When and how were they fixed? Are we to

imagine, with Dr. Kollmann, that certain race forms

were fixed far back in the past, just as the chemical

elements were made irresolvable by a former state of

matter ?

Of these heritable marks, which is the best critei'ion

of race, — the skull, the color of the skin, the texture

of the hair, language, art, social organization, or

mythology ? or is it certain fixed correlations of these
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ami other characteristics? If so, what are the laws

of correlation ami coiisiMvation in the races '.' Slioiilil

the same set of structures be depended on in each

race ? How many races of men are there ? and are

these species, or varieties ?

In what manner should the question of race enter

into the administration of (lolitics, economy, educa-

tion, and colonization '?

It is impossible to say wlien this subject of race

first became attractive to human minds. In the old-

est histories and on very ancient monuments, are to

be seen attempts to classify the families of mankind.
In all the encyclopaedias, under tlie word " ethnology '

will be found the sclu^mes of modern writers. But,

since the commencement of our century, the subject

has been taken out of the hands of individuals, and
has engrossed the attention of societies. Manuals of

instruction have guided the voyager and the traveller

in recording the characteristics of races. In Stan-

ford's Compendiums, based on von Hellwald, Mr. A.

H. Keane has commenced a codification and synonymy
of all the tribes of men. This he proposes to follow

up with a biographical dictionary of tribes. The
Bureau of ethnology has collated the names, priscan

homes, migrations, and bibliography of all the North-

American Indian tribes. So that we are in a fair

way to know something about the races of men, by
proceeding from particulars to a general view.

I'a-sing from man to his works, we are face to face

with aestlietic aiul practical art as a unique study.

All art relates to human desires for food, clothing,

shelter, for activity in peace and war. for beauty, for

social ami spiritual happiness. Mr. Tylor has taught

us to look upon art products as species that have had
an evolution, a life history; and this was very raucli

the plan of Gustav Klemm. This sort of study has

captivated many anthropologists, and they are asking

such questions as these: —
Ailuiitting that the arts have been progressive,

wliat have been the lines of their elaboration?

May we, by a process of elimination, trace backward
the life history of each art, as a patent attorney or a

chancery lawyer ?

At what degree of workmanship may we be sure

that flakes of flint, gashed bones, and wrought wood,
give evidence of human handicraft?

When does similarity of art-forms indicate social or

commercial contact? when, consanguinity? and when,
merely tlie same gradus of culture ?

Is degenerate art a facsimile of early, progressive

art ?

Is it allowable to fill up the gaps in the arts of any
tribe by seemingly intennediate forms from other

tril«:s?

Whence is the sense of beauty ?

The answers which we unconsciously give to tliese

queries are the major premises of our arguments re-

specting the history of civilization.

I5y marriage in some of its forms, human beings are

united into consanguineous gnmps, whose other needs

demand and produce other bonils of union, and widen

the separation from other groups. With reference to

each set of duties in the tribe, unwritten or written

codes embody a system of ethics, regulating conduct
in every particular. Fartln-r <ui in their history,

groups have relations of war and peace, aiid the ab-

sorption of homogeneous and heterogeneous peoples

into a defined area gives rise to nationalities.

Were men ever herded together in promiscuity?

What were the earliest forms of social life ?

What were the most primitive forms of marriage in

groups ?

nave all the tribes of men passed through the same
systems of consanguinity and affinity?

Can the highest .systems of altruistic ethics be ex-

plained by natural processes?

What are the most beneficial relations of labor to

natural resources ? and how have the present relations

been brought about ?

What is the history of the control of the body
politic over the individual, and of the jurisdiction of

corporations ? and to what extent may individual free-

dom be controlled without discouraging private

ambition?

What has been the life history of communism,
crime, fashion, and politics?

Is it possible to regard and define facts in sociology

by the terms of physical science?

Again, these human beings spend a great portion

of their time acting and speaking as if other eyes

and ears than those of mortals were cognizant of

them. In the darkest nights, at the rising sun,

tliroughout the day, at certain seasons of the year,

this unseen world is involved. In groves, in caverns,

in eslufas. or in costly temples, it is all the same:
praises, petitions, and offerings confront the inscru-

table power that can work men weal or woe.

How did man come to believe in the animation of

things, fetiches, the wanderings of gliost-souls. spirits

benevolent and lualigi'ant, the gods of classic myth-
ology, and the Great Fatlier of all ?

What are the first conceptions of children respects

ing such things? and will these guide us aright to

the childhood of faith?

Has the history of mythology run parallel with the

history of material and intellectual progress ?

How may we divest ourselves of the personal

C()uation. and learn the true psychology of savage

worship ?

Is Dr. Brinton right in applying the rules of inter-

pretration adopted for Aryan mythology to American
Indian myths, and in assuming that their crude
stories are disguised deifications of the phenomena
and powers of natui e ?

Finally, as men wander about the earth, and certain

families are to be found chiefly in certain localities,

so is it with races. Longevity, fecundity, and vigor

are influenced by such causes as height above the

sea-level, purity of the atmosphere, amount and dis-

tribution of heat, moisture, winds, fertility of the

.soil, and proximities, whether they be vegetal, animal,

or human, whether they be beneficial or injurious.

By what subtle chemistries of the things around
us, by what exposures in this terrestrial camera, come
to pass the various hues of the skin and liair and
eyes, the long skull and the short skull, the long face
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and the broad face, and the fixed compounds called

iialural eliaraclerislics ?

By wliat processes of selection and adaptation has

this cosmopolitan species come to occupy the whole

earth, its genial climes, its frozen areas, and its fever-

cursed tropics ?

Is it possible to control these phenomena, or to

adjust the human machine so as to anticipate and
assist nature, to expedite natural selection and the

survival of the fittest? or even to subdue nature, and

decide for her what shall be the fittest to survive?

From this hasty survey of the scope of anthro-

pology, we return to inquite what benefit the world

derives from the cultivation of this science.

I answer, firstly, that every study is improved by
study. All things become clearer to him who steadily

fixes his gaze upon them. The sciences all began

with vain speculations,— astronomy with astrology,

chemistry with alchemy, geology with cosmogonies,

biology with nature-worship, aud theology with myth-
ology. Long before the word 'anthropology' was
employed in its present acceptation, Alexander Pope
wrote, "The proper study of mankind is man."
But, millenniums before his day, mankind studied

mankind by the light of their time. The study of

man is no new thing, therefore. Now, since human
thought has run, and will continue to run, in that

direction, it becomes our privilege to rejoice that the

stream has in these last days run wider and deeper

and clearer. The proper study of mankind is the

scientific study of man, the multiplication of rigor-

ously exact observations, the collection of thousands

of well-authenticated specimens, the classification

of both observations and specimens on rational bases,

and the limitation of our conclusions to the extension

of our premises. Some of my hearers have worked
systematically and patiently for years at Americari

archeology, or the anthropology of the modern In-

dians ; and you rejoice with me to-day that our

science has at last attained dignity and respect.

With profound veneration I mention the names of

Hildreth, Atwater, Stephens, Gibbs, Schoolcraft,

Morton, Gallatin, Wynian, Squier, and Davis: with

what buoyant hope they looked forward to this day,

and with what exquisite pleasure must such living

witnesses of the beginning as Horatio Hale, Col.

Whittlesey, Dr. Jones, and Mr. Hempstead now ccm-

teniplate the progress of solid work! The Smith-
sonian institution will have to republish Squier and
Davis, with many additions and corrections by Dr.

Kau; the Bureau of ethnology will an tiquate School-

craft and Gallatin and Gibbs; Morton's and Wyman's
work will be entirely susperseded by that of the Pea-

body museum and the Army medical museum. The
Archaeological institute of America will throw new
light upon the researches of Stephens; and Mr. H. H.
Bancroft will make it entirely unnecessary to wade
through thousands of pages of ancient Spanish
literature. Therefore the first and most beneficial

result of modern anthropology has been the direction

of an inunense amount of rambling and disorganized

labor into systematic and rational employment.
This clearing of rubbish, correction of misconcep-

tions, cultivation of a modest spirit, willingness to

abide the result, multiplication of materials, refine-

ment of instruments, improvement of processes, in

a study which thousands are determined to pursue,

must strike every thinking person as a wonderful

reformation.

Secondly, the value of a study must be estimated

by its effects upon human weal, farmers, miners,

fishermen, lumbermen, mechanics, are slow to rec-

ognize their debts to the man of science. But who
can estimate the millions of dollars saved by such

studies as those of Packard, Riley, and Thomas, on
the grasshopper, potato-beetle, and army and cotton

worms, and the confidence engendered by the belief

that a knowledge of the habits of these animals

would lead to their conquest? It would take but a

few moments to show that this argument applies

with manifold force to the study of man himself.

It is not enough for the good physician to know
the nature of remedies, or the use of knives and
diagnostic apparatus. Sad will be his use of these if

lie has not familiarized himself with the structure

of the hiunan body in health and in disease, and,

above all, if he has not made a correct diagnosis of

his patient's case. Are not all the questions asked

in the first part of this discourse, and many others

agitated by anthropologists, connected with humair

welfare? Do they not relate to the body, mind, and
speech of man, to the races of mankind, their arts,

amusements, social needs, political organizations,

religion, and dispersion over the earth ? For instance,

the French in Africa, the British in India, and our

own citizens in malarious and fever-laden regions, —
have they not learned from loss of treasure, ruined

health, and the shadow of death, that there is a law
of nature which cannot be transgressed with im-

punity?

It is the same with sociology and religion. The
pages of history glow with the narratives of crusades

against' alleged wrongs, which were in reality cam-
paigns against the sacred laws of nature. Social

systems, which had required centuries to crystallize,

have been shattered in the effort to bend them to

some new order of things. Arts and industries

planted in uncongenial soil, at great expense, have
brought ruin upon their patrons, who had notstudied

the intricate laws of environrujent.

What a modification of temper, for instance, has

been wrought among Indo-Germanic peoples by those

studies in comparative philology which have led them
by the hand back to their priscan home, and demon-
strated, that though they may have aggregated into

antagonistic nationalities, and fostered inimical in-

dustries, the same blood courses through their veins!

The better knowledge of race and race peculiarities

has revolutionized and humanized the theories of

aborigines. The doctrine of extermination, formerly

thought to be the only legitimate result of coloniza-

tion, has become as odious as it is illogical.

The inductive study of mind has hardly begun;
but how much more successfully and rapidly will

education and the development of the species progress

when the teacher aud the legislator can proceed at
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once from diagnosis to safe prescription, when natural

seleclion and liuuian legislation shall CK-iiixrale in

the more spcody survival of the tiltest! 'J'he time
seems to nie to have arrived when our great anthro-

pological societies and institutions sliould institute a
systematic, co-operative study of ])sychology.

In a land wliere the archeologist inay tally off

most of liis finds by savage implements iu use at liis

very door, it seems like presumption to speak to you
of the advantages of the most careful arehcological

methods. But there is a difference between the old

and the new archeology. There are times in the

settlement of a new country, when every man is his

own carpenter, smith, and physician. But how soon
your energies liave worked out of tlial! Now I speak
only of professional archeology and its advantages.

How many mistakes of his predecessors lias Mr.
Putnam alone corrected? We have all read with

l>leasure his recent correction of Dr. Hildreth's mis-

takes about iron in the mounds. It is -so with your
archeological collections: only those gathered in a

scientific spirit will have any lasting value. But in

tlie accumulation and preservation of such, you are

the storers of force of the greatest value. You are

recovering the scattered fragments of an ancient
mosaic which will one day be reset, and its legend
will be the lost history of prehistoric man.
The third benefit to which I will call your attention

is the opportunity which the science affords for tlie

exercise of every talent, even the highest. The dif-

ficulty of any problem depends upon the number or

the degree of its unknown quantities. Wlien facts

were few. and the data of the science were beclouded
with many sources of error, no wonder that men of

logical minds left these investigations to those of a
more im.iginalive disposition. Their crude, prelim-

inary efforts have given place to organized work,
flirected by men of the greatest executive ability,

a.ssisted by skilful specialists, and endowed l)0lb by

l)rivate munificence and by public appropriation.

Not to go beyond the limits of our own country, we
all point witli pride to the Peabody museum, the

Archaeological institute of America, the American
antiquarian society, the museums of New York city

and of Philadelphia, tlie Smitlisoni.an institution.

National museum, Bureau of ethnology. Army
medical museuni, and the Anthroimlogical society at

Washington, the academies of Cincinnati, St. Louis,

and D.avenport. and the historical societies of many
of our states, including the Minnesota collections.

Now, tlie special merit of such great centralization

of resources is that everybody can study something.

It is possible for every craft and profession thus to

prosecute its researches and to make its contributions.

During the past winter, papers were read before the

Anthropological society at Washington by compara-
tive anatomists, biologists, archeologists, geologists,

phj'sicians, paleographers, sign-linguists, philolo-

gists, patent-examiners, artists, statisticians, sociol-

ogists, clergymen, metaphysicians, and ethnogra-

phers. And this does not exhaust the scheme.

Mothers, school-teachers, those in charge of the

insane, the criminal, and the defective classes, law-

yers, mechanics, musicians, philanthropists, legis-

latoi-s, may all contril>ute to this science some handi-

work which will help to make the pile complete. To
be still more personal, i)ermil me to say to each one

before me, that there is anthropological work which
your peculiar occu|)alion fits you to do better than

any one else on earth. For example, a distinguished

ornithologist, Mr. lienshaw, has recently identified

all the birds in the well-known mound-pipes. An
artist, Mr. Holmes, has succeeded in bringing order

out of confusion in the shell ornaments of the

mounds. A patent-c.xaminer, Mr. Seely, traces back-

ward aboriginal art. A general in the British army,

Pitt-Rivers, worked out the history of the elaboration

of the implements of war. An educator, Mr. Peck-

ham, has recently given us the result of a laborious

investigation on the growth of children. The geolo-

gists must interpret for us the significance of our

discoveries in the drift. Where can I stop? I will

boldly avow that the day of tyros Is gone. There is

a great multitude of collectors throughout our states

who will have to go to school to Professor Putnam,
or Dr. Ran, or Dr. Thomas, before they will have

the faintest conception of the significance of their

treasures.

The inevitable result of speciat research is general-

ization. Kepler, Newton, Count Rumfonl, Kirchhoff,

Bunscn, and D|^rwin_, are names that stand for these

processes in material science. To Herbert Spencer

we are indebted for the first effort in this direction

respecting human phenomena, and bis work will be

revised and corrected by those who will approach

the task with better instruments and more reliable

material.

In this heaving mass of humanity, returning into

itself ever with vast gulf-streams and eddies, each act-

uated by its special forces, there is, after all, orderly

motion. We discover th.at <mr little circle is part of

a greater circle, and for a moment the mind is satis-

fied in the contemplation of this wider truth. Recov-

ering, and renewing our investigation, the fact is

reached, that this and its congeneric circles are part

of a greater movement more complicated and i)er-

plexing. By the pursuit of this wider knowledge the

intellect is strengthened, and thereby i-^ brought about

the n.atural selection of the mind. While many tire,

or are unable to comprehend the situation, others

press on, and grow strong by the effort.

The Last advantage of which my time will allow

me to speak is the assistance which such studies

render to philanthropy and legislation.

Standing on the deck of a steamer, and looking at

the land left behind, we seem to be but a mile or two

away. We are surprised with the information, that

what seems so near is many miles distant. It is so

with human history. In our childhood we believed

that the first man walked the earth only a few cen-

turies ago. All the events known to us then could

easily liave occurred in that brief period. The in-

crease of knowledge expands the boundaries of time,

and the origin of man is now lost in the mists of the

past. Could any thing fill our minds with greater

love for our race than the magnificent struggle they



364 SCIENCE. [Vol.. II., No. 32.

have made in these millenniums? At the other end
of the journey we were no better than brules, and
now we look out upon the cosmos as something
reasonably comprehended.

If 'pity for a horse o'er-driven' fills the heart of

the poet, with what tenderness should we look upon
the savage races, and remember that the whole family

of man has stopped, some time or other, at that way-
side inn! Each aberrant form, abnormality, criminal,

dwarf, and giant shows the by-paths of human growth
into which our life-stuff may have wandered. The
arrow is tlie parent of the cannon-ball ; the stone or

bone spear-point, of the bayonet; tlie flint chip, of all

edged tools ; the cave-man, of the French savant

;

the hut, of the palace ; the tattoo, of regalia ;
tlie

gorget, of tlie crown jewels ; the quipo and picto-

graph, of the printed book
;
promiscuous concubin-

age, of holy wedlock ; the hunting-party, of society
;

the clan, of the state ; the fetich, of the pantheon ; and
universal animism, of universal causation. Instead

of our ancestral belief in a tree with roots in the

earth and branches in heaven, our tree has its roots

in the past, and is ever putting forth leaves and
flowers in a brighter present.

All sciences are retrospective. The astronomer,

the physicist, the biologist, find the bases of their

prophecies in the past history of the universe. The
statesman, if he be wise, will imitate ^heir example,

and feel secure of his legislation for the future only

so far as it is founded upon an intimate knowledge

of the past.

The value of this study to philanthropy is easily

shown. Willi what admii-ation do we read of the devo-

tion of those missionaries who have suffered the loss

of all things in their propagandist zeal! Science has

her missionaries as well as religion, and the scientific

study of peoples has notably modified the methods of

the Christian missionary. The conviction that savage

races are in possession of our family records, that

they are our elder Icindred, wrinkled aud weather-

beaten mayhap, but yet worthy of our highest re-

spect, has revolutionized men's thoughts and feelings

respecting them. The Bureau of ethnology has its

missionaries among many of the tribes in our domain,

no longer bent on their destruction, but treating them
with the greatest consideration, in order to win tlieir

confidence, to get down to their level, to think their

thoughts, to charm from them the sibylline secrets.

It sounds something like the old Jesuit relations, to

hear of Mr. Cushing at Zuni, eating vile food, wear-

ing savage costume, worshipping nature-gods, subject-

ing himself to long fastings and vigils, committing to

memory dreary rituals, standing between disarmed

Indians and their white enemies on every hand, in

order to save their contributions to the early history

of mankind. You will recall the fact, that an honor-

able senator more than a year ago offered, as an ar-

gument against sudden disruption of tribal afiinities,

an elaborate scheme of the Wyandotte confederacy.

Max Miiller says, " He who knows little of those who
preceded him is likely to care little for those that

come after. Life would be to him a chain of sand,

wbile it ought to be a kind of electric chain that

makes our hearts vibrate with the most ancient

thoughts of the jiast as well as the most distant hope
of the future."

In the study of this anthropo-cosmos, as in other

studies, we are brought face to face with the inscru-

table. In these voyages of discovery we have no right

to expect that we shall ever find a passage to the ulti-

mate truth. As with the child, so with the man; as

with the individual, so with the race; as in the

past, so in the present and the future, — the solution of

one problem only prepares the way for many far more
complicated. With all our sciences comes the con-

sciousness of new ignorances. There is more known
to be unknown now than when wise men knew that

they did not understand many things well known to

us. So will it ever be. Just about one hundred "years

ago, Peter Camper's measurements of the facial angle,

with a few observations on height and weight, were

thought to he all that anthropometry could furnish

to the natural history of man. In 1881 Paul Broca
laid down fur the skull and the encephalon more than

one hundred and fifty measurements; and the Ger-

mans go beyond that. Think you, the weighing and
measuring will stop at these? We are just on the

threshold of applying experienced training and in-

struments of precision to the study of man. Exam-
ine, if you please, the circulars for information issued

by the old Paris ethnological society, Albert Gallatin,

Lepsius, Max Miiller, and the Smithsonian institu-

tion, with those published for the Novara expedition,

by the British association, Kaltbrunner, Roberts, the

new Paris society, or Major Powell, and you will

have ocular evidence of the advance of anthropology.

But there is no Ultima Tliule in science. No ques-

tion propounded to natuie will ever be answered. I

can imagine the night of despair that would settle

around any one of my hearers when he had reached

the consciousness of bavins gathered the whole har-

vest of truth. On the other hand, I am sorry to hear

any of our great thinkers uttering the words ii/no-

ramus et ir/norabiimis as a wail of despair. They
should be to all the sweet voice of hope. They do

not mean that we know nothing, or that we shall

ever remain totally ignorant. Fresh, vigorous, buoy-

ant, science feels itself to he on a pleasant journey,

whose destination may remain unknown, but every

mile of whose progress unfolds new vistas of beauty

and variety in nature, each transcending the other.

I congratulate you, dear friends, that the American
association has delegated to you such an important

trust. The illustrious names to be found among our

members and fellows are a sufficient guaranty that

you have lighted your torches, and that our science

will not be a laggard in this grand march. Professor

Henry said, in 1859, "The statement cannot be too

often repeated, that each branch of knowledge is con-

nected with every other, and that no light can be

gained in regard to one which is not reflected upon
all" (Smith, rep., 1859, p. 15). We may go farther,

and say, that, whenever, any marked generalization is

made in any science, all other sciences proceed at

once to put themselves in line with the new order.

It is the duty of the anthropologists, therefore, not
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only to rejoice in tlip ijrowinir lij;lit of ohcinistry and
biology, lint. i|nickent?(l liy their warnitli, to jiut fortli

new lite anil vigor, and to apply to their investiga-

tions the most refined instrumentalities and the

niostsubtic thought; believing with Lord Lytlon that

man. is a subject of far nobler contemplation, of far

more glowing hope, of a far purer and loftier vein of

sentiment., than all the 'Hoods and fells' in the uni-

verse.

PAPERS READ BEFORE SECTION H.

(MOUNDS AND MOUND-BUILDERS.)
The great mounds of Cahokia.

nv WILI,I.\M M, AI>A.MS OF At.TOX, II.I..

TnK mounds referred to are in tlie locality known
as the ' American bottom.' The region so called is

a strip of alluvial land in the state of Illinois, lying

between the bluff and the Missis*ippi river, and ex-

tending from the cily of Alton to a point below the

city of E.i>t St. Louis. A map of llie locality, show-
ing the places and dimensions of the mounds, was
exhibited before the section. The mounds are over

two hundred in nunil)er, and are the largest in tlie

United Slates. A group of seventy-two mounds on
the Cahokia creek was specially considered. The
central mound of the group is the largest: it is a

hundred feet high, and covers fourteen acres of

ground. It is a truncated pyramid with two terraces:

its flat lop has an area of one and a half acres. The
surrounding mounds are thirty to forty feet high:

they are square, In this respect differing from the

conical mounds of Ohio. The mounds on the bluff

seem to be of a different order, being only four or

five feet high, and round or oval. Unque>tionably
the mounds of the Cahokia valley are arliKcial, being

made of black alluvial earth, entirely different from
the ground on which they rest.

The author accounted for the fact that there were
few mounds on the banks of the Mississippi river, by

supposing that the mound-builders were afraid of

their enemies beyond the stream.

Numbers of relics have been found in the Cahokia
mounds, moslly of flint, some of them eighteen

inches long. The finest is a white flint axe, whicli

is of a smoothness and polish like ivory. In reply

to an in(|niry, the author stated that there had been
considerable alluvial deposit formed since the mounds
were built. The subsoil is a yellow clay loam : under
the mounds is a floor of while sand.

In discu>sing the paper. Gov. Bross stated that be

had discovered, on the top of the only round mound
of the group, a large flat stone, which he tliought

might have lieen used for sacrificial purposes. A
skeleton had been found, of a man more than six feet

high: the whole series of mounds gave evidence of

the energy and industry the men of that time had
possessed. Dr. Hoy said that there was in Africa a

mere bird that tlirew up a mound fifteen feet high,

so that these men might not have been even large.

Mr. Putnam expressed the ophiion that the mounds

were simply a site for a lown, and not a worshipping-

place. Mr. McAdams .said he had been led to believe

they were places of worship, by the use of just such

mounds for places of worship in Mexico, their sun-

worship being tlieir goveniraent. There are few^, it

any, evidences of habitation.

Metrical standard of the mound-builders, by
the method of even divisors.

BY C11AUI.es WUITTl.ESEV OF CLEVELAND, O.

I\ the absence of the author, an abstract of the

paper was read by the secretary of the section. An
endeavor was made, by the method named, to ascer-

tain the standard of linear measurement which was
used by the mound-builders. It is supposed that

they, in common witii other early races, used the

length of some part of the human body as a linear

unit. Several theories of the kind were tested math-

ematically, but, thus f.ir, with only negative results.

The mound-builders identified.

BV .lOIIX CVJiriUCLL OF MO.NTIiEAI., C.\N.

Tins paper was read by the secretary of the section,

in the absence of the author.

It was a pains-taking attempt to trace the origin

of the mound-builders in the eastern liemisphere,

chiefly by means of a comparison of ancient lan-

guages along the line of a supi)osed route. The line

of similarity was believed to indicate that the origi-

nal people were Khitan or Khitos, Kalliaci, Kalei,

Khilon, or Citem; and that they had made their way
across Europe and northern Asia to Alaska, and

thence to the United Slates, down the Mississippi

valley, to Mexico.

Professor Mason, the president of the section, ex-

pressed the opinion that Professor Campbell was on

the wrong track, while complimenting him upon his

exceeding zeal and patience in his research. Pro-

fessor Mason consoled himself, however, with the

thouglit that the author had so thoroughly ex-

hausted the subject tliat no one would ever attempt

a similar experiment. Mr. D. A. Robertson of St.

Paul differed from the president, and expressed the

opinion that Professor Campbell was on the right

track, and that the migration of the mound-builders

would be traced from Siberia, or by the European

isles, and, if not in one migration, in several.

Typical shapes among the emblematic -

mounds.

BY S. D. PEET OF CLINTON, WIS.

By means of diagrams, the author exhibited the

gmund-outlines of different mounds which he had

surveyed in Wisconsin, which showed. th.at they had
Ijeen maile in the form of animals, in different pos-

tures. There were flying geese, eagles, jack-rabbiU«,

panthers in the act of jumping upon their prey.

Many of the supposed efligies were of great size,

the (ail of one squirrel having a lenglh of three

hundred feet. One of the mounds was in the shape

of an elephant, with a very ])ronounced trunk.

This mound, however, is now destroyed; and the
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only authority for its existence is that of a man
now dead. Tliere were mounds, also, in tlie shape
of waler-aninials, such as turtles, crawfish, etc. His
theory of these mounds was, that the animals were
supposed to be scattered about to guard the central

.sacrifice or altar mound. He was led to this belief

by observing that the altar mounds are nearly always
situated on high ground, overlooking a river, while
the emblematic mounds are so disposed around the

altar mounds, as to suggest the notion of guarding
the latter.

Personal observations of the Missouri mounds
from Omaha to St. Louis.

BT E. P. WEST.

In the absence of the author, the paper was read

by Dr. Case of Kansas City.

Observations were given with some detail, by which
it appears that the Missouri mounds are built on the

lower bluffs or terraces. The author shows also

that these mounds must have been coeval with the
loess deposits. He says we have reason to believe

that the occupancy of the mound-builders was
prior to the subsidence of the Missouri river and
Kansas lakes, and that it was not continued long

thereafter. It must have begun previous to the

subsidence," since the remains and implements of

this people are found in the undisturbed primitive

deposits. Their ingress was probably from the south,

and extended northward after the close of the glacial

period. Turning northward after the close of the

ice reign, they found the warm waters of the Cham-
plain lakes filled with fish, inviting an occupancy
along their hospitable shores. Here they erected

their abodes, and drew their princiiial food-supply

from the lakes. In time, owing to geological changes,

the lakes were drained.- The conditions for existence

being altered, the lake-dwellers either suffered ex-

tinction, or were forced to change their mode of life.

Their distinctive characteristics, at any rate, ceased

long before the European touched foot on this con-

tinent. We have no means of knowing whether they
were exterminated by neighboring nomadic tribes,

or became themselves nomadic in their habits.

Game-drives among the emblematic mounds.

BY S. D. PBET OF CLINTON, WIS.

Indian mounds are divided by the author into five

classes, as follows : 1. Emblematic, and built by hunt-
ers who worshipped animals. 2. Burial-mounds:
this class mostly prevails in Michigan, Illinois, and
Minnesota. 3. Mounds which are probably the re-

mains of the stockades of an agricultural people.

4. Village mounds,— the remains of villages, and
their high places for worship. 5. The peculiar

mounds of tlie Pueblos and Aztecs.

The first of these classes was the special subject of

the paper. The author's theory is, that the emblem-
atic mounds, having the form of the animals hunted,
served a useful, as well as a religious, purpose. He
regards tliem as having been employed by the hunt-
ers as screens from behind which to shoot the ani-

mals which would pa's along the game-drives between
the mounds. Diagrams and charts were used to illus-

trate the theory.

[OTHER AyrnROPOLOGICAL PAPERS.)

In-door games of the Japanese.

BT E. S. MORSE OP SALEM, MASS.

In introducing this subject, Mr. Morse said that

there are curious affiliations between the Japanese
and the American Indians, which may some time

show a connection by family ties. Among the sim-

ple in-door games of the Japanese are some that are

played with balls, jackstones, and cat's-cradle; but

all these are moi-e elaborate than with us, and the

cat's-cradle goes through a far greater variety of

changes. The author believes that the greater intri-

cacy of .lapanese simple games is due to the fact

that older people take more interest in them. Among
these games, there is one similar to 'Simon says

thiunbsup;' there are triclcs with the hands, much
like our own ; and there are numerous games of strik-

ing hands, whicli appear easy, but require much prac-

tice to acquire adroitness. There are many games
that test strength or endurance; among them are

some in which ears and noses are pulled, and others

where the competitors each hop on one foot, and try

to push their rivals over.

They have a more elaborate game of checkers than

ours. The pieces are placed on intersections instead

of on squares. It frequently takes a month to play

one game, ai'id the players often deliberate over a

move for an hour or two. Experts in the game
acquire a wide reputation. Japanese chess is prob-

ably the most intricate game in the world. The
board has SI squares, and 20 pieces are used, which

have moves somewhat like our own, though none are

exactly similar. The pieces change in grade when
they arrive at a certain position on the board. The
strangest feature of the game is, that either player

can take any piece which has been captured from

hiin, replace it on the board, and use it against his

adversary. This makes the game utterly bewllder-

ina: to a foreigner.

The Japanese have no games with spotted and

couri cards like ours; but they have a card game of

' authors,' which ccnnpels players to cap verses of

classic poetry. Mr. Morse was deliglited to find this

intellectual amusement a favorite with the Japanese;

and he hopes they will never substitute for it our

inferior struggles in seven-up, whist, and euchre.

Life among the Moha^wrks in the Catholic mis-
sions of Quebec province.

BY EKMINNIE A. SMITH OF JERSEY CITY, N.J.

The paper was an interesting account of the In-

dians brought under Koman-Catholic influence by

missionary labors continued through many genera-

tions. These Indians regard their priests as temporal

directors as well as spiritual fathers. The manners
and customs of the Indians were described, and some
account was given of the studies of the author in the
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Indian dialocts of the province; irotins;, especially,

the more curious peculiarilies of the language, llie

dialectic differences of the tribes, and the modes in

which such changes liave been effected.

Tlie principal occupation of the men is that of

boatmen on the St. Lawrence, though the bead-work
goods of the tribe are sold everywhere. The speaker
detailed her e.vciling experience in shooting the rapids

of the St. Lawrence, on a raft, under the skilful

charge of these Indian boatmen. Many of the laws

of the old aboriginal Mohawks are forgotten by the

tribe described. The significance of some of the

wanipum-belts was outlined; and the speaker recited

the legend of the old bell in the chapel, closing with
a tribute to the zeal and the results of the labors of

the old Catholic priests who have worked so 'long

among these Indians.

An exhibition was made, in connection with the
reading of the paper, of wani]iuin-belts, drawings of

ornaments, and the work of the earlier priests, in-

cluding some literature.

interested parties regarding it as a grievance, or even

a hardship. It surprises an Indian to have the pro-

priety of this arrangement questioned. No point of

our law of inheritance is so difficult for him to under-

stand, as that which binds together the child and the

surviving parent.

Young men whose mothers are of the same gens

are accounted brothers to each other, and the broth-

ers of the mothers are uncles. Uetween these uncles

and the nephews and neices, there is an easy famil-

iarity, not unlike that of parents and children.

The author has observed a decided lack of family

likeness among Indians. This observation applies,

however, to entire families, which iiulude cousins,

aunts, and uncles; a striking resemblance between

parents and children being not unusual.

The Indian may be 'the stoic of the woods;' hut

he is neither averse to pleasantry, nor deficient in

sensitiveness of a certain kind. He delights in chaff-

ing his fellow Indian; and dreads, more than aught

else, being made a laughing-stock.

Observations on the la-vrs and privileges of
the gens in Indian society.

BY ALICE C. FLETCUEK OF XEW YORK.

This paper was read by the secretary of the sec-

tion, in the ab-^ence of the author.

An elucidation of the customs and circumstances

under which the gens system in Indian tribes super-

sedes parental ties, was the chief feature of this

paper. The author had an excellent opportunity for

observations of this character, during the work of

placing the Omaha tribe of Indians upon their lands

in severalty, and wliile adjusting the line of descent

and inheritance according to our laws.

"A child who has lost its father or mother is con-

sidered an or])han. Its particular place is gone, and
it passes into the gens." Beyond the foregoing state-

ment, the paper does not make it quite clear, whether,

in case of the death of the mother only, the child

remains somewhat under direction of the father, or is

wholly assigned to a family of the father's relatives.

But as to the results when the father dies, leaving

offspring, the paper is quite explicit. In that case,

the mother loses all maternal rights. Each child,

unless of very tender age, will be separated from the

mother, and will go into the family of some one of

the father's relatives. It may thereafter be claimed

as his own child by the male head of the family to

which it has been allotted. This separation of her

children from a widow is permanent. She usually

marries again, and in that event is not burdened

with her offspring by previous husband or husbamls
;

but if she should remain unmarried, she would be

expected to work for the family that has adopted her

children, rather than for the children themselves.

If she dies when her children are young, it is proba-

hle, that, at maturity, they will have forgotten even

her name.
The women are not wanting in affection for the

children of whom they are bereft; hut the separation

Is looked upon as a matter of course, none of the

Symbolic earth formations.

BY ALICE C. KLETCIIER OF NEW VOUK.

This paper was read by the secretary of the section,

in the absence of the author.

By the foregoing title, the author refers to certain

heaps of earth which are piled up with care and

formality during religious ceremonies of Indian tribes.

Miss Fletcher has in previous papers described the

preparation of these little mounds among the Sioux,

where it formed part of every religious ceremony she

witnessed. The present paper described this piac-

lice among the Winnebagoes in the ' buffalo-dance,'

which is given by them four times in May and early

June. The Winnebagoes, the author says, are ad-

mitted to be one of the older branches of the great

family to which their tribe belongs. Their anti<iuity

is .'•hown by the construction of their language, by

finding many religious ceremonies of different tribes

referred to the Winnebagoes. and by Winnebago
words used by other tribes in connection with reli-

gious ritual.

The buffalo-dance was described in detail. As the

dancers enter, each woman brings in a handful of

fine earth, and deposits it, so that two small mounds

are raised midway between the eastern entrance and

a tire which is about fifteen feet front the entrance.

The mounds thus formed are truncated cones; and

an old Indian said to Miss Fletcher, " That is the

way all mounds were built: that is why we buihl so

for the buffalo." The mounds were about four inches

high, and not far from eighteen inches in diameter.

When the mounds were completed, the head-gear of

the four male ilancers was placed upon them, consist-

ing of claws, tails, and other trophies of the chase.

The men imitate the buffalo in his wild tramping

and roaring. The women follow in single file, each

with her feet nearly straight and her heels together.
"

propelling herself by a jerk of the body, or a kind of

hop. The appearance of the entire line of female

dancers is suggestive of the undulating movement of
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a lierd of buffaloes. The track left by the women's
feet is a regular pattern like a close-leaved vine, each

woman hopping exactly into her predecessor's foot-

steps.

The fire before referred to is built east of the cen-

tre of the tent, and contains four logs placed with

their inner ends joining, and their outer ends toward
the points of the compass. Daring the initiation of

a candidate, at a certain point in the ceremony when
he has fallen dead to the old life, and is raised to the

new, the four logs are taken away, and the ashes are

heaped in a sharply conical mound.
The essayist also described one of the sacred rest-

ing-places for spirits on the bluffs of the Missouri

river. Such places are at intervals about fifty miles

apart. They are cleared and cleaned by sacred hands
every year. The place contained a depression in the

ground, of circular form except as to an extension of

the outline in an elongation or entrance exactly point-

ing to the east. The depression is just one foot in

circumference, and about six inches deep. An ad-

joining tree, now partly blown down, has the reputa-

tion among Iiidians of being haunted by spirits. The
author hoped that other observers would be able to

trace the probable connection between these observ-

ances and the building of the larger mounds.

Osage -war customs.

BY J. O. DOBSEY OF 'WASHINGTOiSr, D.C.

The paper was read by the president of the sec-

tion, in the absence of the author.

By means of an illustration the preparations were
shown which the tribe makes for a war-march, the

order followed being that of rank in the tribe. The
paper described the tactics by which the Osages camp
in a circle, the war-men on one side, and the non-
combatants on the other. The road travelled by the

Indians forms the line down through the centre of

the camp, and the division-line. The great war-tent
is placed with the rear to the west, the place of honor
being at the east. The author detailed at consid-

erable length, with the aid of illustrated charts, the
method of selecting the forces, and the ceremo-
nials prepai-atoi'y to war, the decoration of the Kean
Woctake, or Cheezhoe peacemaker, the form of the

dance around the village, the nature of the moving
dance, the order of march from home by twos four
abreast. Marriage ceremonials and funeral rites

were also described and explained in detail. A
marked feature of this paper was its use of draw-
ings illustrating the grouping of participants in

ceremonies.

The Charnay collection at Washington.

BY O. T. MASON OP "WASHIXGTOJT, D.C.

The collection referred to contains the material
obtained by the Charnay expedition to Mexico and
Central America. The expenses of the expedition
were defrayed by Mr. Pierre Lorillard. The author
of the papar called attention to the fact that Mr. Lor-
illard was not himself proficient in any branch of

science. The success of the expedition showed how
a gentleman of fortujie might render valuable service

to the cause of science, although not specially con-

versant with scientific lore.

In this expedition, a point was made by obtaining,

as far as possible, casts (In plaster strengthened with

tow) of the objects of antiquity. By means of these

casts, the drawings of this and other exploring expe-

ditions can be verified and corrected. Great success

was attained, as to casts from little-known and almost

inaccessible ruins; and many new objects of beauty

and curiosity were brought to light, among them a

large number of interesting reliefs and statues. The
casts win be preserved in the museum at Washing-
ton, and in duplicate at the Trocadero museum in

Paris. Numerous photographs and drawings were

obtained; and measures have been taken, under the

auspices of the Smithsonian institution, to reproduce

several of the more important ruins by correctly

arranging the casts in position with suitable acces-

sories. Good success has already been attained, both

in making restorations of ancient temples and other

ruins, and in correcting recorded measurements and
drawings.

The correspondence between the prehistoric
map of North America and the system of
social development.

BY S. D. PEBT OP CLINTON, WIS.

In introductory remarks, the author claimed that

the American continent was peculiarly favorable for

the study of primitive life. The isolation of the

continent, and the freedom from historical impres-

sions, had contributed to a unique development.

Tliere is no trace of a Homeric age. The symbolism

and mythology are homogeneous. In the eastern

hemisphere, we have mountain ranges running east

and west, which divided races: here we find little

trace of such divisions, and the people were to be

regarded as a unit.

The theory of the author was, that the develop-

ment of the North-American aborigines depended
upon their surroundings. Dividing the development

into three successive grades of savagery, barbarism,

and civilization, he found these in successive paral-

lels from colder to warmer climates. Tbe Isothermal

lines of this continent do not follow parallels of

latitude; and due allowance must be made for their

deflections to the north and south, in considering

the effect of climate upon development. The author

differed from Mr. Morgan on certain points. The
production of pottery is not so certain an evidence

of emergence from barbarism as is the pursuit of

agriculture. While Mr. Morgan regarded the devel-

opment of village-life as a distinguishing feature,

Dr. Peet had found traces of village-life everywhere

among the aborigines.

In respect to the origin of the American races, the

author believed that some aboriginal tribes came
from the east, and others from the west. It is pos-

sible that tills diversity of descent can be detected

by careful observation of the tribes on the Pacific

coast.
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The kitchens of the east.

BY E. S. MOKSB OF SALEM, MASS.

The author, diirini; his travels in eastern Asia, hail

made some observations on the cooking-apparatus

there in common use. The Japanese largely employ
a mere fireplace, over which the vessels containing

food are suspended by hooks: they have, however,

two or three kinds of regular stoves of different

designs. In C'hin.a, stoves of a definite character are

in use: one was- found in (Canton which was very

elaborate; it was long, and had numerous openings.

In Singapore, there appears to be only one kind of

stove; and it is of decidedly primitive construction.

In fact, it is little more than a rough trough filled

with earth and sand, on which are laid rough stones

selected with reference to pots of various sizes; and
the fire is built among the stones. The kitchens in

which these constructions are found are invariably

very dark and dirty. In northern Java the author

found a stove made of arched clay, Jis half an
earthen pipe would be if cut through the axis of the

cylinder. This half-cylinder is set with the open
part down, and fire is built under its arch. Holes

are cut through the crown of the arch, to hold some
of the pots, while others are merely set upon the

surface.

Methods of arro'w release.

BY E. S. MORSE OF SALEM, .MASS.

The author recited the rules at present applied

in the American system of archery; the bow being

drawn with the right arm, the arrow beins placed on
the left side of the bow, and three fingers being used

to hold the arrow. Among the Japanese, a different

system prevails: the arrow is placed on the right side

of the bow .OS it is held perpendicularly, and the draw-
ing of the bow is performed with only the thumb
and one finger on the shaft. China, Japan, and the

Corea are alike in this manner of drawing the bow.

Among Indian tribes, the methods of arrow-release

differ very widely. In general it may be stated that

our system of arrow-release (which the author des-

ignated as the Saxon melhoil) is substantially the

same as that of the majority of European races,

the modifications of the system among them not
being important.

The Japanese use a glove with a heavy thumb, and
sometinjes a heavy ring on tlic thumb. Mr. Morse
exhibited the Japane.^e archery-glove. It has a till-

ing of wood and pitch in the thumb, which aids in

grasping the arrow. He considered this glove the

best of its kind.

Our system of three-finger release is certainly as

good as any other, and probably is the best. With
this system our archers — for instance, some in

Ohio— are able to outshoot any Indian, tried by M
the usual tests. As to the methods of stringing the

bow, the author had not been able to find much
uniformity, A number of different modes were
exhibited.

Vestiges of glacial man in central Minnesota.

BY FR.VNC E. babbitt OF LITTLE FALLS, MIXN.

In the absence of the author, this paper was read
by Mr. Upton.
The field of the discoveries detailed in this paper

lies on the bank of the Mississippi river, in central

Minnesota, about one hundred miles north-west of St.

Paul, and within the township and village of Little

Falls, Morrison county. In his report for 1877, Prof.

N. H. Winchell, state geologist of Minnesota, de-

scribed certain rudely worked pieces of quartz dis-

covered by him in this locality. The author of this

paper describes a discovery of worked bits of quartz
in a much older stratum than the one explored by
Professor Winchell.

Fragments of sharp, opaque quartz were found by
the .author in IS?!), in a gap or notch, cut by drain-

age, in an "ancient river-terrace, which has an eleva-

tion of twenty-five feet above the present river. The
gap had been deepened by use as a wagon-track,
which h.as latterly become a highway. Ultimately
the source of these fragments was traced, and found
in the form of a thin layer, situated from ten inches
to two feet above the point in the notch where Miss
Babbitt began her discoveries.

The ancient terrace consists of stratified gravel and
sand. The layer of quarlz-chips extended in a nearly
horizontal plane into the terrace, and was partially

broken up on tlie edge where the gap, with its wagon-
road, had disturbed a portion. Both the inferior and
superior planes of the quartz-bearing stratum were
sharply defined : its thickness averaged a few inches,

varying a little with the size of included pieces. The
quartz-bed rested upon a few inches of sandy soil,

w^iicli ])assed downward into a coarse water-worn
gravel immediately overlying till. Above the quarlz-
bed, stratified gravel ami sand extend up to the sur-

f.ace of the terrace, which is twelve to fifteen feet

higher than the plane of t\\^ quartz. The pebbles of

the gravel lying directly on the quartz were small
well-roundi'd, and less ansular than those of the gravel
below. -These observations show that the (piartz-

chips were spread originally upon an ancient surface
that was afterward covered deeply by the modified
drift that forms the terrace. The quartz-chips and
implements discovered by Dr. Winchell were in the
upper stratum of the terrace-plain. The two sets of

objects cannot be synchronous in deposit: between
the periods when they were left there, an interv.al of
time nuist have passed sufficient for the deposit of
twelve or fifteen feet of modified drift.

The specimens are mostly small, and very numer-
ous. Among them are some of a type unknown to

the author, of which the most finished have delicate,

fragile edges, formed by a single thin leaf of the
quartz prolonged beyond the mass of the object in

a series of minute, irregular notches. The speci-

mens of different types were found in groups, each
of its own type, in this deposit. Some arc thus de-

scribed: ' .\xe-like quartzes,' ' rasping-stones.' 'long
prong-shaped objects,' 'hammer-stones of different

shapes, sharp pieces adaptable as cutting-blades, and
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a great many sharp and long splinters.' They are

made of many different varieties of the quartz min-

eral; but the greater part appeai-s to have been tal<en

from quartz-bearing slate in the vicinity. Numbers
have evidently been formed from water-worn pebble's.

Objects shaped from some special variety or tint of

quartz were found generally together in loose groups

of two or three to a dozen pieces. Where a piece is

of large size, the chips surrounding it are usually

much smaller. ,

Professor Henry W. Haynes of Boston, to whom a

collection of the specimens was submitted, has Tvrit-

ten, that he believes some of them to be implements;

many, chips and refuse struck off in the work; many
are natural forms, and a few are rolled pebbles.

Those which he thinks are implements, he supposes

were held in the hand of the workman ; masses of

quartz were fitted for use by having most of their

projections battered off by another stone. He be-

lieves, also, that he has found traces of moss or

leaves being used to soften the roughness of these

implements when held in the hand.

Mr. Warren Upham, assistant of the state geologi-

cal survey, contributed the following statement on

the subject, showing how man could live while the

modified drift was deposited, and how relics of his

work might be enclosed within that formation. He
says, —
"As soon as the ice had so far retreated as to

uncover the present valley of the Mississippi river

in Morrison county, the deposition of the modified

drift, constituting the terrace-plain In which are

found the quartz chippings, ensued, during the con-

tinued retreat of the ice. It seems very probable,

that vegetation and animals followed close upon the

retiring ice-border; and that even man, who lived

near the Atlantic coast in this closing stage of the

glacial period, as abundantly proved by recent dis-

coveries in the drift-gravel near Trenton, N. J., may
also have lived here at that time, and occupied the

Mississippi valley directly after the ice-sheet retired.

While the deposition of the valley-drift at Little Falls

was still going forward, men may have lived there,

and left, as the remnants of their manufacture of

stone implements, the multitude of quartz fragments

here described. By the continued deposition of the

modified drift, lifting the river upon the surface of

its glacial flood-plain, these quartz-chips were deeply

buried in that formation. The date of this valley-

drift must be that of the retreat of the ice of the last

glacial epoch, from whose melting were supplied both

this sediment and the floods by which it was brought.

The glacial flood-plain, beneath whose surface the

quartz-fragments occur, was deposited in the same
manner as additions are now made to the surface of

the bottom-land; but the flooded condition of the

river, by which this is done, was doubtless maintained

through all the warm portion of the year, while the

ice-sheet was being melted away upon the region of

its head waters. In spring, autumn, and winter, or,

in exceptional years, through much of the summer,
it seems probable that the river was confined to a

channel, being of iusuflicient volume to cover its

flood-plain. At such a time this plain seems to have
been the site of human habitations and industry, as

shown in this paper. After the complete disappear-

ance of the ice from the basin of the upper Missis-

sippi, the supply of both water and sediment was so

diminished that the river, from that time till now,
has been occupied more in erosion than in deposition,

and has cut its channel far below the level at which
it then flowed, excavating and carrying to the Gulf
of Mexico a great part of its glacial flood-plain, the

remnants of which are seen as high terraces or plains

upon each side of the river."

An animated discussion followed the reading of

Miss Babbitt's paper. Mr. Putnam referred briefly

to the discoveries made by Dr. Abbott in New Jersey,

some of which are unquestionably artificial produc-
tions, and prove that man resided in that region

prior to the last glacial deposit, or, as some claim,

between two glacial deposits. The discoveries made
here seem to be of the same character as those in

New Jersey. Their age belongs to geologists to as-

certain. He considered the discovery very important,

and the paper one of great value. Rev. Mr. Peet

took issue with Mr. Putnam as to the value of the

discoveries, and thought, that, if paleotiths had to

depend upon such a shallow foundation as was fur-

nished by these alleged discoveries, the matter would
better be dropped. He thought there was absolutely

no evidence that the specimens discovered by Miss

Babbitt were the work of man, and was of the opinion

that the whole theory was without any foundation

whatever.

A classification of the sciences.

BY J. W. POWELL OF WASHINGTON, B.C.

This is an endeavor to classify sciences in the order

of the evolution of phenomena, and with reference

to complexity. The first group of science, relating

to physics, the author divided into molecular, stellar,

and mechanical science. In the second group, the

biological sciences, he placed botany and zoology.

In the third group, anthropology, we have pyschol-

ogy, sociology, philology, technology, and philosophy.

Geology is a compound of the first group; paleon-

tology, of the second.

The following subdivisions of the third group

were suggested: As branches of philology: 1. sign

language: 2. spoken language; 3. written language.

Under technology: 1. activital; 2. regulative; 3.

ethics. Under philosophy: 1. mythology; 2. raeta-

physic; 3. scientific. Technology is also either

industrial or aesthetic. The author explained in

further detail the reasons for this order of classifica-

tion, and the relations of the members of different

groups to each other.

List of other papers.

The following additional papers were read in this

section, some of them by title only: An ancient

village of the emblematic mound-builders; caches

guarded by effigies; effigies guarding the village and
sacrificial places not far away; high places connected
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with ancient villages ; The reliijious structures com-
mon to villages in prehistoric time, by S. D. Peel.

An abnormal human skull from a stone grave in

Tennessee; A new stand for mounting skulls, devised

by E. E. Chick, by F. \F. Pittnam. Accidents, or

mode-signs of verbs in the Iroquois dialects; Studies

in the Iroquois concerning the verb 'to be,' and its

substitutes, by Erininnie A. Smith.

PROCEEDINGS OF SECTION I. — ECONOMIC SCIENCE AND STATISTICS.

ADDRESS np FRANKLIN B. HOUCII OF
LOWVILLE, NY., VICE-PHESIDENT OF
THE SECTION, AUG. 15, ISSS.

THE JIETnODS OF STATISTICS.

I INVITE your attention to a few thoughts upon
the niethoiln of xtitlistics— using the term "statis-

tics ' in its broadest sense, as a " statement of facts.'

The subject naturally divides itself into two dis-

tinct operations,— the collection of the data from
which information is to be obtained, and their classi-

fication in a manner that shall without error, and
with the least labor, present the results in a form
most convenient for use.

Commencing with the first of these, — the collec-

tion of facts, — it would be needless to remark, that

every thing depends upon the simplicity, accuracy,

and completeness with which they are obtained, and
that by no subsequent operation can their errors be

eliminated, tor their deficiencies satisfactorily sup-

plied.
,

It may he remarked, in general, that no intelligent

person, business firm, or corporation, can safely begin

any enterprise, — nor can any government, from the

lowest municipal to the highest national form, under-

take any ine;isuro with prudence, — without first

knowing all that can be ascertained beforehand con-

cerning it.

In private business, inquiries are naturally made
as to the cost and the jirofits. If it requires the use

of a raw material, the parties will endeavor to make
tlicnisilvcs sure as to its abundance,— the probability

that the supply will be maintained, — or, if it be of

liniileil amount, the (luantity, and the time that it will

hold out. They will need to know the changes that

may happen in amount, quality, and cost; and similar

inquiries will be m.ade as to the expenses that may be

incurred while in their hands,— the chances of loss,

or of change in value, — and, finally, tlie extent of the

demand for whatever may be the product of their

skill, industry, and investment, its probable perma-
nence, and its tendencies to change.

These questions, being well considered in the begin-

ning, will enable the careful operator to avoid losses

from imprudcMt investment, from over-supply of the

markets, or from the depression of receipts below

the limits of cost.

By a train of reasoning analogous to this, those

intrusted with the government of towns, cities, or

states, may determine as to how far the cost and
luaiuteiumee of public enterprises will be justified by

the results; but with this difference, that the benefits

or profits, instead of being measured by a monry
value, are often to be found in an advancement of

the public welfare, and in the security, convenience,

and prosperity that may ensue.

But, whether in private enterprise or public under-

taking, we may attribute success alike, in both, to an
attentive notice of the f.aets and the circumstances

upon which they depend; and, if loss or failure fol-

low, the reasons may very generally be traced to igno-

rance or inattention as to the facts and probabilities

that should have been known beforehand.

These thoughts lead us directly to the point we are

first to consider; viz.. How shall the knowledge of

the required information be ol)tained ? In the prim-

itive way (and for a small business this may be the

best one), the person will, from his own observation,

'look over the ground,' and consider the various

points to be taken into the account. He will make
inquiries of others, as to the sujjply, demand, pros-

pects of competition, and the like; ami thus accumu-
late a certain amount of information, upon the extent

and accuracy of which, his success or failure will in

a great degree depend.
Advancing a step farther, we find, in most great

industries and interests of the coinitry, that those in

the same business or pursuit, whether in the arts or

sciences, or in financial operations, however they may
be influenced by local rivalries or petty jealousies,

are constantly tending to the formation of associa-

tions or societies, for the advancement of their com-
mon interests. They meet for the discussion of

methods by which expenses may be saved, or profits

increased. They inquire of one another as to then:

experience or observation upon doubtful points.

They seek to gather light and aid from science, to

stimulate and reward invention, and to excite rival-

ries in the com|)arispn of improved products. They
discuss financial and national questions that may
affect their welfare; and not unfre(|ueiitly they ap-

point committees or agents, from their own num-
ber, to gather statistical facts and details fur their

own use and guidance.

We consider the information thus obtained, as de-

serving high rank in point of accuracy. It is chiefly

taken from records, without a nnitive for conceal-

ment or ev.asion, and with a full knowledge that self-

ileception and loss would result from error, whether
above or below the truth.

From this combined experii'nce, each member who
participates obtains a standard for comparing his own
results with the general average. He camiot afford

to fall below it,and he has the strongest motives for

reaching the highest limits that have been reached by
others.

Still these statistics, however accurate they may
be, are necessarily special, and often technical in

their nature. They catuiot be compared with those
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of anotlier business, and may be incomplete within

tliemselves, as naturally relating to methods, rather

than to financial details. They might show how,

rather than how much. They will seldom contain a

balance-sheet of profit or loss, or any thing that would

advance the fortunes of a rival in business, or reveal

the secrets of an unprofitable enterprise. "We must
receive them as we find them, — good only as far as

they go.

Besides these associated business inquiries, prompt-

ed and guaranteed by self-interest, we find various

others, voluntarily undertaken with reference to par-

ticular subjects, often for the promotion of a moral,

religious, benevolent, educational, or political object,

and ranging in value all the way between the accu-

racy of statements taken from records, or gathered by

faithful inquiry, by chosen special and zealous agents

on the one hand, and the random conjectures care-

lessly returned by those who know but little, and

care still less, about the subject of inquiry, on the

other. It would be wholly impossible to assign a

scale of value to statistics thus obtained, where every

thing depends upon the circumstances of the case,

and the accuracy of information on the part of those

who make returns, — the fulness with which they are

reported, and the care with which they are combined.

We have another class of non-ofiicial statistics col-

lected and published by private enterprise, for the

information of particular trades or professions, or for

use by the general public; their reputation and suc-

cess depending wholly upon their accuracy, and being

brought to the test of local and personal knowledge

every day and everywhere, we may naturally expect

them to be as accurate as they can be made. In this

class, we may include directories, trade and market

reports, financial transactions, and the current com-

mercial statistics generally.

There may be instances where they are tainted with

a suspicion of private or speculative motive: but such

is the vigilance of rival enterprise, that detection will

quickly follow; and an exposure would at once de-

grade a reputation for independence and impartial

statement, to the rank of a private job for a specula-

live end.

Exhibits openly made, for the avowed ptirpose of

presenting the favorable side of a business enterprise,

may be taken for what they are worth, and are often

trustworthy; but, when concealed under a false pre-

tence, they deserve suspicion, and, when exposed,

they generally injure the interest that they represent.

The best of these statistics are taken from records,

and are entirely correct; others are collected by spe-

cial agents, and should be approximately near the

truth; and there is still another class, made up from

the estimates of those supposed to know the facts,

and which must wander more or less from the actual

conditions that they attempt to represent.

It may be said of all of them, that their greatest value

is for present use. They quickly pass by, to give place

to the next issue, and remain only as historical records

;

but, as such, they still afford a most valuable means

of comparison between the present and the past, and

become landmarks of progi'css, ever instructive to

those who may be seeking to trace the origin and
growth of our industries and our resources; and now
and then they are recalled as precedents, where new
questions arise, under circumstances deemed similar

to the past.

We will next consider some points relating to

inquiries undertaken by authority of government,
either for the intelligent discharge of its own func-

tions, or for general information, the good of its citi-

zens, and the advancement of knowledge among
mankind.
We may, in general, remark, that nothing can be

properly done, in the machinery of government, with-

out leaving its record. If money or property is re-

ceived, there is an entry; if a payment is made, or if

property is issued, there is also an entry, and a receipt

to prove it. In short, the whole theory of our govern-

ment involves the necessity of a record of every offi-

cial transaction; and it is only in cases of intentional

fraud, or gross neglect, or unavoidable accident, that

the history of every public act cannot be traced from
these records.

A record, to be trustworthy, should be made at the

time of the transaction, and while all the fads as to

time, subject, and amount, or other points of state-

ment, are fresh in mind. Nothing should be trusted

to the memory, and for record at a more convenient

season. It should be concise, and easily understood,

and may often be very greatly assisted by tabular

arrangement. .

The summaries of these records, as published by
the government, are, we believe, with few exceptions,

entitled to great confidence, as far as they present

transactions done by authority, or passing mider the

notice of government agents.

We may classify the ofiicial statistics of the govern-

ment under the following heads:—
First, Summaries of current business, published

annually or at shorter intervals.

Second, Periodical inquiries made at wider inter-

vals, as in the census, and requiring special agencies

for their execution.

Third, The inquiries made by experts, or by special

commissions or agencies created for a particular pur-

pose. This class is sometimes associated with one or

the other of the preceding.

Taking from among these classes the census, as one
of the most important, let us notice sorne of the
rSiethods by which it has been taken.

Ths earliest returns that I have found, in colonial

times, were made by sheriffs and constables. At a
later period, the national census was for a long period

taken by the marshals of the district courts, or their

deputies, — officers whose duties are quite analogous

to the former; and this practice of assigning the

task to sheriffs still prevails in several of the states.

In many other cases, assessors discharge the duty.

In New York, before 1S55, special agents were ap-

pointed by local authorities; and, commencing with
that year, they have since been appointed by the

secretary of state. The appointing power has been
vested in state boards, in boards of county com-
missioners, and in the judges of inferior county
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courts. Assiimiiii; what I think all will ailinit, that

census inquiries shoiilil be made entirely free from
any suspicion that some tax or some personal liahil-

ity is to be incurred, it is evident that an assessor

cannot question an ignorant man about Iiis property

and his crops, without exciting his fears that some
tax is to be laid. The slierifforthe constable seldom
makes a professional call, except to serve some papers

or make an arrest. There is, therefore, a strong reason
for .appointing persons who are to make the census

inquiries their oidy business, and formaking it widely
known that there is no taxati(m, enrolment, or other

liability incurred by giving full and true returns, and
that there is no sectarian or political end to be served

by the Inquiry.

This excellent end is now well enough secured
under the national law, and in several of the st.ates.

They have a still bettermelhod in Great Britain, where
a system of registration of births, marriages, and
deaths, has its districts and its agents under constant
organization, and to which, once in ten years, the

census can be assigned, without creating new offices.

In Sweden, where a system of registration, including

also a record of change of residence, is in charge of

the i)arish-clerks, they take a census whenever they
choose to post the books, without any special inqui-

ries being made, more than what these records con-

tain.

In the national census before 1S50, — in New York
before 18.5.5, — and in some of the states still, each
family had one line upon the blanks; and the number
of persons of different ages, sexes, and colors, was
entered in cohnnns provided. The limit of classifica-

tion was of course restricted to these columns; and,

although the totals of each class were easily obtained

by adding, the results were meagre and unsatisfac-

tory.

The change that allowed a line for e.ich name, one
column for the exact age, and other columns for native

counlrj-, profession or occupation, etc., while it sim-

plified the Labor of taking, allowed ample field for

classification; and U m.ade it necessary to employ a
large force of clerks, in a central office, for the reduc-

tion of the returns for publication.

By a method now generally used in Europe, the

census is taken upon "householders' schedules,'

which are distributed one to each family, some days

beforehand, filled out by the head of the family, and
collected upon one day. The only instance in which
this has been done in th(! United States, within my
knowledge, was in the District of Columbia, upon
the Uth of November. 1807. This census was taken

by the metropolitan police, uiuier my own direction,

and with entire success. It was attempted in the

city of B.altimore some months afterwards, and failed,

apparently from want of proper management on the

part of those in charge.

For all kinds of official inquiries, relating to busi-

ness, as well as to personal statistics, I think the true

anil proper method is, by me.ans of upecUtl blanks,

carefully prepareil, simple, and fully explained.

These should be distributed some little time before-

hand, and should be taken up, if not in one day.

within a short period of time, hut with reference to

a given day. The chief difficulty to be encountered

is the illiteracy of tli ^se who should fill the blanks;

but in the District of rolumbia, which in 18(i7 con-

tained a large number of colored families, but recently

freed from slavery, the blanks had been, in almost

every case, filled out by some one to whom they had
been carried.

In follow-ing our subject,— the ' methods of statis-

tics,' — we may notice some points in the condensa-

tion .and arrangement of facts that may be of interest.

With a vast amount of information before us, as,

for example, in the returns of a census, let us con-

sider what is to be done, and how it can be done with

the least labor and greatest certainty. After inspec-

tion to make sure that the work is all together, in

proper order and condition, it will be found that sev-

eral distinct operations are necessary, in preparing

the results for the pres-s. Columns of figures must of

course be added, and carefully revised. As the totals

of several sheets will often be consolidated into one
sum, it is best to use spare sheets of the same sched-

ule fur entering the totals of pages, so that these

partial totals can be ciisily combined. It is always a

good practice, where long columns, of many figures

in eacli, are to be entered for adding, to provide paper

with narrow vertical ruling, that shall allow of but

one figure in a space. In cases where the first two
or three right-hand characters are generally ciphei-s,

they may be left out altogether, the significant figures

only being entered in their proper places. It saves a

little time and labor, and does not lead to error.

Where a great amount of statistical material is re-

ported, — as, for example, the names in a census,— the

blanks should always be plainly divided by horizontal

and vertical lines, printed in preference to ruled. The
horizontal lines should be numbered from the top

downward, upon both margins. This numbering is

the more important where an entry is carried across

to another page. Each line should contain but one

entry, and there should be, if possible, no blank lines

except at the end. Then, with a little multiplica-

tion-table at hai.d, showing the number of lines in a

full sheet, and for each number up to the highest that

are likely to be found in a return, the totals can be

rapidly and accurately ascertained, as follows: The
number of sheets is first counted on the back edge,

and the number of entries they should contain, if

full, is set down. Then, by glancing over each page

separately, it is easy to notice whether there are any
lines with two entries, any blanks, or any lines in

excess. The deficiencies are set down in one column,

the excess in another, and their difference is added or

subtracted, as the case may require, when the true

sum is at once found. This operation, which is the

first thing done, should be repealed by another per-

son; and, when found to agree, it should be kept as a

test-nnmberfor verifying the accuracy of much of the

work th.at is to follow. In me.isuring parts of pages,

a scale made of a strip from the margin of a blank

schedule, and pasted upon a card, will save all labor

of counting.

lu statistical labors, where the same returns afford
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material for a considerable number of deductions,—
as, for example, the population sheet of the census,—
it is generally best to take but one tliiiu/ at a time.

Thus, the ages, professions, nativities, civil condition,

etc., should be taken by separate operations, and not

two or more at once. There is not, however, the least

need of confusion in keeping the subdivisions of these

subjects, in two or four classes, — as, for example,

ages by sex and color, — by a simple arrangement of

heavy and light horizontal lines upon the tally-sheet,

and a little practice in its use.

Thei'e is much to be gained, both in time and accu-

racy, by a proper arrangement of a tally-sheet. The
grouping together of tally-marks, by making four

down and one across, so as to divide the work into

groups of fives, is so natural and obvious a method,
that few who have had occasion for this kind of work
could have failed to adopt it. By an arrangement
which I have used to a large extent in census work,

I have had my tally-sheets printed off into squares,

so that each compartment should receive one group
of five, and no more. Then, by a series of numbers
with a common difference of five, printed across the

top of the sheet, at the head of each vertical column,
the number of tally-marks in a horizontal row can
be known at once, by glancing along the vertical col-

vimn containing the last full group of fives, to the

number printed at the top, and then adding the marks
in excess, but less than five, in the next compartment.
This saves all counting, and a considerable amount
of time. There is also an advantage, on account of

the eye-sight, in having the tally-sheets of some other

color than white: a neutral tint might be best, but I

have found common manilla paper answer every pur-

pose.

Plans have been proposed for using cards of differ-

ent sizes and colors, properly inscribed or numbered,
as counters, for classifying a variety of facts, forming
together a definite whole. By using colors, the eye

becomes, without mental effort, a guide to the hand,
in their distribution into piles or cells in a case; and,

when the work is done, their number may be accu-

rately known by weighing, or by measuring the height

of each pile. Those of different sizes could be sepa-

rated by mechanical devices, without handling, and,

by a little practice, without liability to error.

It may be said generally, that the chief, indeed the

only real, difficulty, in the preparation of statistical

data, consists in getting the facts correctly. There is

nothing in the operation of a central ofiice that needs
to involve eri'or; or, if an error is committed, there

should be no difficulty in tracing it to the clerk who
is responsible for it. An efiicient way to secure accu-

racy in work would be, to make a money-charge
against the clerk who commits an error, to be paid to

the one who finds it. I believe that something of

tlie kind is done in some of the statistical offices in

Europe, a class of revisers being employed, who are

paid by the fines thus imposed upon the careless.

With respect to statistics obtained by circulars ad-

dressed to persons supposed to have the information

desii'ed, we have every grade of value, from good to

good for nothing. The result depends upon many cir-

cumstances: as, for example, whether the person

making the return is paid, or is under some obliga-

tion to, or expects some favor from, the person or

office making the inquiry; whether the inquiry can

be answered by reference to a record, or by some
research more or less conveniently made, or is to

be supplied from personal opinion, and a general

knowledge of the subject; or, finally, wlielher the

question can be answered by any thing better than a

guess, by one who knows perhaps very little about it.

I would hold it to be the general rule, that where

the inquiries are few and simple, exact as to their

object, and, if they refer to a record, exact as to time

and subject, and especially if they can be returned

upon the same blank, and without expense for postage

or otherwise, a very large percentage will be answered

without a second application. A repeated call would

probably hi'ing a third or a half of the remainder;

but there will be, now and then, one who will fail

to reply, unless under official or personal obligatiou

to do so.

We have thus far considered the dealing with sta-

tistics that have been gathered from the whole of a

given field of inquiry: there are other methods that

deserve notice, and the first of these is that ' by

samples.' A portion of some whole is carefully

studied, and the results obtained are deemed ajipli-

cable to the entire field.

The French statistician Moreau de Jonnes has

given some instances of this method, as applied in

times past, by persons who had acquired eminence,

and whose work gained confidence ; and very prop-

erly asks, ' What is such work worth ?
'

Vauban, distinguished as a military engineer, at

the beginning of the eighteenth century, wishing to

know the agricultural production of France, and the

revenue it would yield, resorted to a method which

would appear strange enough now, but still may be

called ingenious. lie attempted to i-each his object

by taking an exact account of the production of a

squai'e league, reckoning the arable land, vineyards,

pastures, and woodlands, with their products in

quantity and value; and then, by the simple "rule of

three," he said, " as 1 is to 25,000, so is the result to

the whole of France."

The English agriculturist, Arthur Young, sought

to ascertain the proportions of meadow-land, mount-

ains, and the like, in France, by cutting up a map by

lines following these features of the surface, and

weighing the parts.

In 1700 Lavoisier, distinguished in science, and

f(5r this reason consulted by the national asseinbly

upon a question of imposts, found no existing data

that applied to the internal resources of the counti'y,

until he himself supplied them, by a method that is

now altogether neglected 'in statistical researches.

He proposed to ascertain the number of ploughs in the

country, and from this to calculate the quantities,

production, and consumption of agricultural crops.

In 1784 M. Necker, the distinguished statesman,

deduced the population of France from an assumed

percentage of the birth-rate; and this was taken for a

census!



Sf.ptk.mueii 14, 1883.] SCIENCE. 375

But coming down to a much later period, we find a
rcniiirkablo application of the law of induction in a
worlv upon the industries of France, by the minister

Chaptal. He presents airricuhural tables, which have
been received with great coiili<leiice, since they bear
tlio appearance of oflicial statistics, and were exe-

cuted under tlic Empire. Ilis tables arc found to

have been computed, without acl<nowledgnient, from
a statement addressed by M. Hennet, director of the

cadastral survey, in 1817, at a time when not more
than a seventh part of this work had been finished.

The other six-sevenths were obtained by a simple

multiplication of the finished part.

Many years ago, a ' distinguished statistician '

published, with great apparent precision, tlie yield of

potatoes in France. There had been no official in-

ventory taken; but when one came to be made, some
time afterwards, it was found that this deduction

had been obtained by niutiplying the yield of a single

commune by 37,000, the number of communes in

France.

These examples might be multiplied indefinitely;

and we need not cross the Atlantic, nor go far back in

time, to find them. There is scarcely a day, but that

we see passing through the newspapers, estimates,

deductions, and statements, that have no more solid

foundation than tliose that we have cited. Never-
thcloss, we must not wholly disregard the inductive

method in statistics: there are many eases in which
we can get nothing else.

The chemist must analyze the soils and the ores

from samples. In every operation of testing the qual-

ity and the value of any commodity whatever, we
must select from the material before us what appears
to be the average quality. And so of statistics gen-

erally: if there is no actual and general inventory
made, we must collect from what is deemed a fair

average, .and, from these data, obtain such conclusions

as they afford. The result in this, as in every thing,

will depend upon the intelligetice and honesty of the

person who makes the estimate, the extent of his

opportunities, his experience, and his skill.

Keturning to the field of exact statistics, we may
remark, that we can never have an accurate census
of the population until we have a thorough and tmi-

forni registration of births, marriages, and deaths;

a measiu'e which this association undertook to pro-

mote, more than a quarter of a century ago, but
which has not made successful progress.

We cannot have a faithful statement of the indus-

tries, without a record kept of the production, the

consumption, and the cost of operation. This is

already done by most of the important ones, as an
incident of business; but we lose the advantages by
the hurried manner in which the oflicial inquiries are

made. Yet upon these returns we rely for all that is

collectively known about them.

It follows, that, until we can realize these desirable

features, the best we can expect is, to afford more
time for previous preparation, by submitting before-

hand tlie questions that are to be answered; which
can only be done by the aid of ' householders' sched-

ules' for population, on 'special blanks' for each of

the iiulustries, or other subjects, that'come within the

range of inquiry.

It was my intention to dwell at some length upon

the illustration of statistical facts by graphic methods:

but time will not permit, and opportunity for full

preparation has not been found. For more than

thirty years I have bi^en accustomed to note down the

principles involved in these methods, whenever, in

the course of a wide and varied range of oi)portunity,

a new one was found; and it has been with nie a

cherished intention to present the whole subject in

a systematic form.

We may concisely state, that graphic illustrations,

using lines, areas, or angular spaces, often supple-

mented by colors, may be employed for representing

either—
1. Quantities, with or without reference to time.

2. Time, in recurring, interrupted, or progressive

periods.

3. Direction, or relative position ; aiul

4. Intensity or force.

In general, but two elements can be clearly pre-

sented at once; but by a skilful use of different

colors, or kinds of lines, subjects of the same nature

may be admirably comi)ared, and the relations of

cause and effect not only illustrated, but even discov-

ered and proved. It is often admissible to introduce

subjects having di-similar notation.— as, for exam-

ple, degrees of temperature, and height of barometer,

— in the same drawing; but in these cases each must

have its own scale, and, in a general way, every dia-

gram must have a scale for every element of the sub-

ject that is represented, either expressed or implied.

Quantities may be shown either as they exist at

certain periods of time, or as they form parts of a gen-

eral total ; and they may be presented so as to exhibit

successive subdivisions, down to any desirable degree.

If the divisions of a general total do not require sub-

division, they may best be shown by angular spaces,

as sectors, which together make up the whole of a

circular area. If the divisions have some qualities in

common, the shades of color may be of different in-

tensity, significant of the degrees of quality that may
exist. But where there are successive subdivisions,

or parts of parts of a whole, there is no way so exact

as by means of rectangular areas, which may also be

shaded in different tints, as well to separate them one

from another as to show differences of intensity or

degree.

in both of these methods, as well of angular spaces

as of rectangular areas, we can only show quantities

.-IS they exist at a given point of time. We catch, as

it were, the coiulilions, as does the light, the image in

a camera. They admit of no such thing as motion

or change; but these changes may often be strikingly

rei>resented by a series of diagrams, presenting the

conditions at different periods of time.

Where time and qu.anlity are combined, we have

an easy and striking means of illustration ; and in this

the time may be in recurring periods, such as the

hours of a day, or the months of a year, or it may be

progressive, as in a series of years.

For the recurring periods, I think there is nothing
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so convenient and instructive as the circle, in whicli

tlie quantities are measured along the radii, from the

centre as their base. The entire radius may some-
times represent the whole of that of which these

partial measurements are a part.

For a progressive series, the ordinates representing

quantities should be measured from a level base-line,

and the scale of graduation shown upon the side

marfsin, while the time is measured from left to right

by a scale along the upper margin.

For simple comparison, a series of bars or lines,

measured from a common base, and either horizontal

or vertical, is a convenient and striking mode of illus-

tration, and has now come into very common use.

A rectangular area, with parallel divisions, amounts
to the same thing as a line; but with this difference,

that a secondary subdivision may sometimes be repre-

sented with great effect.

Having thus stated some points in reference to

graphic illustrations upon a true principle, I should

not leave the subject without a word of censure for

some that are false. I will specify, particularly, such
as attempt to represent comparative quantities by
concentric figures, such as circles or squares. The
eye has, in these cases, no means of just comparison

;

and they are very apt to mislead, where they are

intended to instruct.

The same objection may be made against similar

geometrical solids; for, although they may be literally

true, their contents being to each other as the cubes
of similar lines, the eye does not readily see the

difference. It would be better, in such cases, to use
cylinders or prisms of the same base, but proportioned

in length to the quantities that they represent.

PAPERS READ BEFORE SECTION I.

Life-insurance and self-insurance.

BT EI.IZOK VfHIGHT OF BOSTON, MASS.

This subject has been a favorite theme with Mr.
Wright for several years. His ability as an actuary

is acknowledged; and his theory .on this subject has

at least the merit of disinterestedness, so far as in-

surance-companies are concerned. Without going
into the technicalities and mathematical considera-

tions that must be met in a thorough review of Mr.
Wright's theory, its object may, perhaps, be stated

correctly in a few words. A reserve is accumulated
by the practical workings of life-insurance in a well-

regulated company, which is more than sufficient to

meet the claims upon it as fast as tliey mature. The
usual system divides that reserve, less the amount
which the company withholds as a surplus for ex-

traordinary emergencies, among the policy-holders.

Mr. Wright takes the view that each policy earns,

during its continuance, an ascertainable part of that

reserve. He supplies the means for determining what
this part is, for each policy: of course, it is a matter
of calculation for each. He denominates this part of

the reserve, or surplus, the 'self-insurance.' By his

system it is possible tu ascertain at any time how

much this self-insurance on a given policy amounts
to, or how much it will amount to at any future lime,

if kept in force. Mr. Wright believes that the self-

insurance is the property of the policy-holder; and

that, if not payable to him on demand, it should at

least be applicable for a renewal of the policy to pre-

vent forfeiture.

The increase of the colored population of the
United States.

BY C. S. MIXTER OF WASUINGTON, D.C.

It is frequently asserted that the colored population

of the United States is increasing more rapidly now
than it did prior to 1861. The large apparent increase

shown by a comparison of the census-returns of 1880

with those of 1870 seems to justify this opinion; but

the results of investigations made by the superin-

tendent of census in South Carolina and Mississippi

show that the census in 1870 was seriously defective

in this respect, while that of 1880 was very full and

complete. The accompanying statistical table pre-

sents the returns of these people according to each

U. S. census from 1840 to 1880, and (?iTes the num-
bers reported from the South in det.ail. These results

seem to indicate that they are not increasing as

rapidly as formerly. The burden of supporting their

minor children, and their disregard of the rules of

health, seem to furnish additional reasons for think-

ing that their future rate of increase will be less than

it has been heretofore.

Resided in
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the seed for new Iwginners. The present expansion

of oyster-faruiing is due to the use of steam-power in

gathering tlie harvest.

The lirst thing done on an oyster-farm is to stake

it out into sections, and then the bottom is ex-

amined. The next step is to scatter oyster shells

over the farm, and the oyster spawn is scattered.

After this, in some muddy localities, small trees,

mainly birch, are thrust into the water, in a standing

position; and the young oysters set on these trees.

The spawn is cast out from June until November, and

for a few days the ytmng oy>ters swim everywhere

they please, leading a happy life for a brief period.

Shelling begins about June 15, and ends about Aug.

15. When the oysters till the trees, the latter are

pulled up and cleaned off. From one acre of biishf s,

1,(KX) bushels of oysters have been gathered in one

year. .The oysters set on anything which is clean.

Tliey had been found on olil boots, old wrecks, and

a pair were found on an old padlock. Oyster-farm-

ing was not profitable every year: one firm having

lost $20,1)00 by the ravages of the star-fish in one bed,

and another firm $100,000 in two years from the same
cause. Oysters were formerly imported, but are now
exported in immense quantities.

The Grerman Ceirp. and its introduction into the
United States.

BY C. W. SMILEY OF WASHINGTON, D. C.

The United States fish-commission, he said, had
some years ago imported from Germany thirty or

forty pairs of this fish. They were placed in breeding-

ponds in Washington, and have increased many-fold,

the number spawned this year being 400,000. The
carp is naturally a warm-water fish, and in the waters

of the southern states grows with astonishing rapid-

ity, and to great size. They will also do well in the

cold water of the north, even in Minnesota. Nearly

every state and county in the United .Slates has a

fish-commission, and they are all propagating carp.

It has also been taken up as a private speculation,

and' carp are sold for breeding-purposes as high as §5

per pair.

The carp roots about in the mud for aliment, and
much resembles poultry in its manner of getting food.

Carp aged three years are often found to weigh twelve

to fifteen pounds, and a gain in weight of four pounds
has been observed in a carp in one year. The carp is

sluggish; while trout, bass, and other lively fish frisk

about, and do not fatten so fast as the carp. Experi-

ments have shown that female carp spawn at the age

of one year in southern waters, at two years in colder

waters, and in the extreme northern waters of the

United States at three years. Other fish, turtles,

muskrats, snakes, and even birds, eat young carp. A
bird shot in Washington recently had in its stoin.ach

the heads of seventy-uiue young carp. The U.S. fish-

commissioner recently sent out requests for informa-

tion about carp experimented with in this country;

most of the replies placing llie carp on an equality with

trout, bass, atid shad as a food fish, while a few chissed

them with pike, and a very few said they had a mud-

dy taste. The carp is the best pond fish yet known,
and in a very small pond will thrive well, so that

families may easily have their own fish-garden if they
have enough water to make a permanent pond. The
carp is a'very hardy fish for shipment, requiring little

water to keep alive in. The U.S. fish-commissioner •

is giving away carp, sending them by express to .any

]ioint, the receiver paying express charges. The fish

will thrive on table-refuse and almost any thing edi-

ble. Carp can be kept in winter in a tub in the

cellar, the water requiring to be kept fresh. Care
should be taken to l<ecp poisonous substances out of

carp-ponds, and too much food should not be thrown
in. In cooking carp, thorough cleansing is needed;
and frying should be done in hot pans and hot gre.ase.

As to the economics of this subject, Mr. .Smiley

said that fish-culture was more and more becoming a
part of the farmer's occupation, and thought that, not
very long in the future, most of the farmers of the

coimtry would have little fish-ponds in their door-

yards, both as a method of obtaining food and as an
ornament to the homestead.

Cable-cars for city passenger trafiSc.

BY E. T. COX OF >EW UAKMOXY, IND.

Propes.«or Cox, though devoted to geology, has
always taken a kindly interest in schemes for indus-

trial advancement. In the present paper he describes

tlie success of the cable system as a substitute for

horse-cars; and urges ils general adoption, on the

ground of its convenience and comfort to humanity,
as well as the diminution of suffering to the horse.

Some of the collateral statistics presented in the paper
are interesting; e.g., the figures given by Mr. Moody
Merrill, cliairman of the horse-car railroad convention
held at Buston last March: '"There are in the United
States and Canada 415 street-railways, giving employ-
ment to about 8"),(M)0 men, 18.000 cars, and 100,000

liorses in daily use. These horses consume l.")0,000

tons of hay, and lll,0iK),OO0 bushels of grain. ;5.(KK)

miles of triick represent an invested capital of ><1.W,-

000,000. The number of passengers annually car-

ried is l,21-J,460,0tK). In the city of New York there

are 110 miles of horse-railway, and 11,806 Iiorses

are used to operate them. The horses, together with

their harness, expensive lands and stables, feed and
grains, make the oper.ating expenses, by including

interest, $5,104,000.79 per annum. The average life

of the street-car horse in New York is less than three

years."

The paper quotes an opinion of Gen. W. Sewell
of New Jersey, a practical railroad engineer, who
prophesies that, within ten years, the cable system
w ill supersede horse-cars on every considerable street

line. The great advantage of the systom is its appli-

cability to very steep grades. The paper stales, in

respect to the most vital <|uestion to capitalists, that

the cost of the plant in the cable system is shown to

be about $70,000 i)er mile of roadway. We have
heard it recently stated, in other quarters, at §120,000;
but perh<aps one estimate apjilies to single and the

other to double tracks. This makes it, at best, some-
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what expensive as an experiment ; and that is the light

in which it is regarded by many horse-railroad man-
agers at present.

Improved method of spraying trees for pro-
tection against insects.

BY C. Y. EILEY OP WASHINaTON, B.C.

The paper gave a summary of results obtained

from experiments made during the past two years at

the XJ. S. department of agriculture. An ordinary

barrel is used as a reservoir, in which is inserted a

force-pump with automatic stirrer. A long rubber

hose extends from the pump, and is attached to the

spraying apparatus. The nozzle has been called

the cyclone or eddy nozzle; its action carries out new
principles of spraying. It is a sliallow, circular,

metal chamber, with two flat sides, in the centre of

one of which is a small circular outlet. The fluid is

forced into this chamber tangentially, producing

rapid rotation, and a spray which is easily regulated

from a mist scarcely visible to a strong shower. This

nozzle is adjusted to the end of a bamboo rod (of

varying length, according to requirement), througli

which tlie rubber hose has been passed; or several

nozzles may be attached, in different positions, to the

sides of a stifE metal tube, sufficiently slender to

be handled by the operator, and thrust among the

branches of the tree. By these means, trees from

twenty to thirty feet high can be rapidly sprayed

witliout the use of a ladder. The substances used

are either London purple, one-lialf pound, and flour,

one pound, in from forty to fifty gallons of water; or

Paris green, one pound, to the same amount of flour

and water; or petroleum emulsions made as Profes-

sor Riley indicated at the last meeting of the associ-

ation.

Enhancement of values in agriculture by rea-
son of non-agricultural population.

BY J. B. DODGE OP WASHINGTON, D.C.

The paper begins by showing that national indus-

try is prosperous in proportion to its diversity. Tlie

productions of agriculture would be unsalable if all

the people were agricultural producers. A civilized

nation, with the smallest proportion of non-agricultu-

ral workers in it, will be low in the scale of prosperity

:

with the largest proportion of non-agriculturists con-

sistent with proper food-supply, the nation will be

most prosperous. To a great extent, tliis is true also

of the subdivisions of this country. It may be illus-

trated by the statistics of geographical sections that

embrace groups of states, or by comparison of indi-

vidual states. The author is even prepared to show,

that, in a partly agricultural community, the increased

employment of labor in industries that are non-agri-

cultural stimulates improvement, compels higher

culture, and makes the products of land, and the land

itself, more valuable. Such is the theory. In sup-

port of it, the author adduces striking facts, obtained

by compilation from U.S. census returns of 1880.

The states and territories are grouped for this com-
parison in four classes, which are thus designated:

first class, having less than 30 per cent of agricultural

workers; second, having over 30 and less than 50 per

cent; third, having .50 and less than 70 per cent;

fourth, having over 70 per cent, i.e., being almost ex-

clusively agricultural states.
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laborer would be found, for the first class of states,

fully $25; for the second, nearly $25; for the third,

loss than $20; for the fourth, about $13.50.

An application of the same test to the value of

annual production for each man engaged in agricul-

ture brings equally interesting results in the follow-

ing table:—

Clusttes.
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BNGINBEBING.

Pressure on valves.— Professor S. W. Robinson

presented to the American society of mechanical

engineers, at its meeting in New Torlc, November,

1882, a paper on the theoretical and the experimental

determinations of the mean pressure on steam-valves

exposed to pressure both above and below. He finds

that a line can be determined, circumscribing an area

which he calls the equilibrium area of the valve.

This area being multiplied by the maximum pressure

gives the total mean pressure acting to hold the valve

to its seat. The extent of this area is determined by

experiment ; and a theory of the case is constructed,

which is given at length, with the practical formulas

derived by means of it for use in designing.— {Van

Nostrand's mag., July.) k. h. t. [216

The performance of the "Worthington pump-
ing-engiae.— Messrs. Shedd and Ward present to

the water-commissioners of the city of Buffalo a re-

port upon the performance of a Worthington purap-

ing-engine, recently built for the city. The delivery

was 28.8% greater than was demanded under the

contract with the makers, amounting to above 19,-

000,000 gallons per day; and the 'duty' was some-

thing above 70,000,000 pounds of water raised one

foot high per thousand pounds of steam used. This

was above the duty demanded by the city. — {Ibid.

)

B. H. T. [217

CHEMISTRY.
C Organic.)

Reconversion of nitro-glycerine into glycer-

ine. —Great difficulty having been experienced in

destroying the dynamite recently captured in Eng-

land, Prof. C. L; Bloxam has tried several methods for

decomposing its nitro-glycerine constituent. 1. Nitro-

glycerine was shaken with methylated alcohol, and

the solution was mixed with an alcoliolic solution of

KHS. Considerable rise in temperature resulted,

the liquid became red, a large quantity of sulphur sep-

arated, and the nitro-glycerine was entirely decom-

posed. 2. Nitro-glycerine was shaken with a strong

aqueous solution of commercial KjS. The same

changes were observed as in 1 ; but the rise in tem-

perature was not so great, and the liquid became

opaque very suddenly when the decomposition was

completed. 3. The ordinary yellow solution of ammo-
nium sulphide was mixed with the nitro-glycerine,

and the mixture evaporated to dryness on the steam-

bath, when bubbles of 'gas were evolved, due to the

decomposition of the ammonium nitrite. The pasty

mass was treated with alcohol to extract the glycer-

ine. 4. Calcium sulphide, made by boiling flowers

of sulphur with slaked lime, was used. Reduction

took place as above, but more slowly, and more agita-

tion was required. This last is the cheapest process.

—
(
Chem. new.'i, April 13.

)

The reducing action of alkaline sulpirides on nitro-

glycerine was pointed out some time shice, and

A. H. Elliott, F.C.S., showed in the School of mines

quarterly, Sept. 15, 1882, that the method admitted of

quantitative application. — c. E. m. [218

METALLURGY.

"Water-gas as a fuel.— Mr. W. A. Goodyear be-

lieves that the fuel of the future in cities, for all do-

mestic as well as for most manufacturing .and metal-

lurgical purposes, will be gas of some kind. The
ease and cheapness of its distribution, the cleanliness

and economy of its use, will, in his opinion, cause at

no distant day a revolution in the present use of

fuel. As a contribution to that end, he describes an

apparatus of his own devising for the manufacture

of water-gas, by means of which, he claims, this gas

can be made in any desired quantity; and, while

leaving a handsome profit to the manufacturers, it

can be supplied at a cost that will render its general

use more economical than that of any kind of solid

fuel. — {Trans. Amer. inst. min. eng., Boston meet-

inrj.) M. E. w. [219

The recovery of the volatile constituents of

coal.— The attention at present paid to the utiliza-

tion of products heretofore wasted is well illustrated

in an account of the Jameson process of coking coal,

given before the London society of arts, April 26.

The coking-ovens of England are estimated to have

a capacity of some 20,000,000 tons a year; and only a

slight and inexpensive alteration in tlie plant would,

it is said, recpver oil and ammonia to the value

of $16,000,000, and good heating-gas to the value of

812,500,000. From the experiments of Sir J. B.

Lawes, it has been estimated, that, if all the ammonia
from all the raw coal burned in England were utilized

in agriculture, 250,000,000 dollars' wortli of bread-

stuff would be added to the yearly produce. The
use of raw coal is characterized as a relic of barbar-

ism. — {Iron, May 4.) b. h. b. [220

GEOLOGY.

Stratified drift in Delaware. — F. D. Chester

describes the relations of the gneissic rocks of Dela-

ware, with their rolling, hilly, and local soils, to the

unconfurmably overlying cretaceous clays extending

to the south-east, with stratified gravels derived from

the gneiss. These gravels and similarly derived

deposits extend even over the top of Polly Drum-
mond's hill, the highest land in the state, two hun-

dred and fifty feet above the cretaceous plain, and
three hundred and thirty feet above the sea. Large

dolerite bowlders of undetermined origin, sometimes

twenty-five feet in circumference, lie on this hill;

and a little farther south there are two hills of uu-

slratified detritus and bowlders, which are thought to

have been dropped from ice floating in the sea, that

deposited the stratified gravels during the submer-

gence of the Champlain period. As the highest point

in Delaware was then covered, this measure gives a

minimum value of three liundred and thirty feet

for the submergence. — {Amer.journ. sc, xxv. 1883,

436.) w. M. D. [221

Meteorites.

Concretions in meteoric iron.— Professor J.

Lawrence Smith gives a connected statement regard-

ing the concretions found from time to time in

the interior of various meteoric irons. Six kinds
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of simple nodules occur, composed respectively of

pyrrliolite (troilite), sclueibersite, jrrapliite, diiulire-

elile, cliroinite, and iiinieneite. Ollieis consist of

several minerals aggregated together. Smith holds,

from the study of these concretions, that the contain-

ing ' iron was at one time in a plastic stale from the

effect of heat.' —{Amer.journ. sc, June.) M. K. w.

1222
MINERALOGY.

Scovillite. — lender this name, Messrs. G. .J.

Brush and S. L. Pen field have described a new phos-

phate from the Scoville ore-bed. Salisbury, Conn. It

occurs as a thin crust of a pinkish or brownish color,

coating iron and manganese ores. Hardness, .'5..");

specific gravity. 4. Before the blowpipe the mineral

is infusible, and, with borax and salt of phosphorus,

gives beautiful rose-colored beads (didymium) in both

oxidiiiing and reducing flames. It is readily soluble

in dilute acids. Chemical analysis yielded PiO,
{24.1)4). (Y,lir),0:, (8..il) . (La,Di),0.| (55.17) . Fe.Oa
(0.25) . II ,0 |7.37) . CO, (3.59) -~=k).Si %. The pres-

ence of carbon di-oxide is regarded as due to an

admixture of lanthanite, — (La.Di)^ (CO,,)., 9H;0;
and, deducting the constituents corresponding to the

above formula, there is left 82.79 % of a phosphate,

which, calculated up to 100 %, gives P,0, (30.12) .

(Y,Er),0, (10.28) . (La.Di)_,0, (.5.5.75) . Fe.Oa (0.30)

.

HiO (o.57)= 100 %. This corresponds closely with

the formula R;(PO,)2 II,0, where R= (Y, Er, La,

and Di). The new mineral is therefore a normal

phosphate of the above metals, plus one molecule of

water. — {Amer. jottrn. sc, Jnne.) s. L. p. [223

Ullmaunite.— Crystals of this mineral from ilon-

tenarba, Sardinia, have been crystallographieally in-

vestigated by C. Klein. The crystals were embedded
in calcite, and were obtained by dissolving the calcite

in dilute acetic acid: they were of cubical habit, pos-

sessed a perfect cubic.il cleavage, and showed on the

cubic f.ices the striatious so common in pyrite, and

characteristic of the parallel or pyritohedral hemihe-

drons. Besides the cube, the faces of the rhombic

dodecahedron and pentagonal dodecahedron, -oo O,,

were observed. The chemical analysis was made by

P. Januiisch, and yielded S (14.02) . Sb (57.43) . As
(trace) . Ni (27.82) . Co (0.65) . Fe (0.03)=^!i9.9o %,
corresponding closely with the formula Ni Sb S.

Gravity, 0.84. The mineral is therefore closely re-

lated to pyrite, crystallizing like it in parallel hemi-

hedrons, and having an analogous composition in that

the nickel and antimony are isomorphous with iron

and sulphur. — (Juhrb. min., 18S3, ISO.) s. L. i'. [224

GEOGRAPHY.

French missionary-vsrork in eastern Africa.

— The French missionaries sent from Algeria have

successfully established a station at Tabora in charge

of Pere Hautcoeur. Their missions at Ujiji and

Usanz^ are progressing favorably. That at Uganda,

owing chiefly to the petty persecution experienced

from king M'tesa, has been abandoned, and the party

have taken refuge on the southern shores of Lake
Tanganyika. Six new missionaries have been de-

spatched from Algiers to re-enforce the staff at sta-

tions in Central .\frica. The station at M'rogoro, less

than six months uld, already presents the a,<ipect of

civilization, stone buildings replacing thatched huts;

and the adjacent land, until lately covered with for-

ests and jungle, has been cleared, and planted with

coffee-bushes, which appear likely to succeed. Other
establishments are equally flourishing. — {Comptes
rendus soc. ijCogr., no. 11.) w. H. D. [225

BOTANY.
Protogyny of grasses. — Bailey gives as an ex-

ample, Spartina juncea. — (Bull. Torrey club, July.)

w. T. [226

Pollination of prickly pear. — Dr. Kunze sees,

in the irritable stamens of Opuntia vulgaris, a pro-

vision for securing close fertilization by insect aid.

In fair weather each flower opens on two successive

days. Hive-bees, flies, and humble-bees were seen

to visit the flowers for nectar, in obtaining which
they grasp clusters of stamens, which, when released,

fly up against the pistil, from which Ihey slowly re-

cede to their former position. Although the legs of

the insects were covered with masses of pullen after

visiting a flower, they were not seen to creep over

the stigmas : erijo, the pollen grains are supposed to

be thrown between the stigmas after the sudden
movement following the retreat of an insect. It

is hardly necessary to add, however, that crossing

is well effected by the insects in question, the mo-
tion of the stamens insuring a thorough dusting of

their bodies with pollen. — (Bull. Turrey club. July.)

w. T. [227

Mimicry.— Bailey notes the resemblance of a

spider to the Involucral scales of the swami) thistle,

on which it lies in wait for insects which visit the

aowfin. — (Bot. 'jazetle, Au'j.) w. x. [228

ZOOLOGY.

Mollasks.

Pleurotomidae of Senegambia.— Baron von

ilallzan reviews the Pleurotomidae of this region,

especially of the Island of Goree. He obtained

thirty-six species and varieties, of which about one-

third are new. Only four were known to Adanson,
who first monographed this fauna. About fifteen

per cent are European forms, which are smaller and
rarer than those of the same species in the Mediter-

ranean. — (.lahrh. mal. f/e.i., vii. il.) w. ii. D. [229

Mollusca of the Caucasus. ^Bottger offers an
important paper on the land-shells of the Caucasus,

supplementary to others printed in preceding years,

liich material has been brought together by Gen.
Komaroff and Hans Leder. The Limacidae afford

several new forms: the new section Gigantolamax is

proposed under Ainalia. and Paraliniax under Li-

max. A new genus of Tcstacellidac. Selenochlarays,

is proposed for a fiirm ri'sembllng Daudebardia ex-

ternally, but without an internal shell, and with

the respiratory orifice at the right anterior part of

the very small clypt'us. No known mollusk closely

resembles this remarkable slug, which was found
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near Kutais. A large number of new species and
varieties are described. — {Jahrb. mal. ges., vii. ii.)

w. H. D. [230

Monograph of Ringicula.— L. Morlet has pub-

lished a secund supplement to his valuable mono-
graph of Kingicula, in which four new recent and as

many new fossil forms are made known, and a synop-

sis, after Seguenza, of the tertiary Italian species, is

added. — {Journ. de conchyl., xxii. 3.) w. h. d. [231

Worms.

Nevsr -worni •writh remarkable nervous system.
— Tlie Willem Barents on her third voyage captured
a worm, which A. A. W. Hubrecht describes under
the name of Pseudonematon nervosum. He gives a
general account of its structure, and promises a fuller

monograph. The animal is about sixty-five milli-

metres long, one and tliree-qiiarters millimetres

thick, tapering behind. The digestive tract runs
straight through from end to end. On the ventral

side, about forty-five millimetres from the head, is a
disk, probably a sucker. No traces of sexual, excre-

tory, or sensoi'y organs were found. The epidermis
is thin. The muscles form three layers, — a thick

external longitudinal, a middle transverse or circu-

lar, and an internal longitudinal layer,— variously de-

veloped in different parts of the body. The nervous
system is very remarkable: it forms a continuous
layer completely around the body, and lies immedi-
ately inside the layer of circular inuscular filires. It

consists, 1°, of a fine network of delicate filaments,

appearing as if felted, barely tinged by the staining

reagents; and, 2°, of scattered nuclei belonging partly

to connective tissue, partly to ganglion-cells. The
layer forms a continuous tube from the head, where
there is no ganglionic enlargement, back through the
body to the caudal region, where the layer is present
dorsally only.

Hubrecht further discusses the phylogeny of the
nervcms system in continuation of his previous paper
{Quart, jouni. iidr.r. n/i., xx. 431). He points out,

that, 1°, in its lowest form (Medusae), the nervous
system is diffuse, and there are no nerve-fibres prop-
erly so called; 2°, in a little more advanced stage it

tends to form a layer spread out under and parallel

wilh the ectoderm; the general histological character
is the same as under 1°, — a felted network of fine

fibrillae, which spring from the ganglion-cells (Acti-

niae, Psuedoneniaton); 3°, the diffuse layer is still

present, but certain tracts are more developed, mak-
ing the primitive nerve-cords (Chaetognathi, Chiton,
etc.); 4°, the diffuse part is gi-adually lost, and the
cords are relained. Tliese conclusions are confirmed
bv citations from numerous recent researches. Dr.
Hubrecht has, we think, successfully established
two very important generalizations, — first, that in
the lower animals there prevails a uniform type of
nervous tissue, ganglion-cell and nerve-fibre being
incompletely differentiated, and tlie nerve-fibres being
in the form of a network; secondly, that the neiwes
were developed by concentration of the diffuse lissue
along certain pathways. His paper is certainly one
of much value and originality. Systematically the

position of Pseudonematon is uncertain, but it proba-
bly belongs somewhere near the neniatods and plat-

helminths. — {Vcrh. acad. wek'iixrh. Aiiwt., xxii. 3d
art.) c. s. M. [232

VERTEBRATES.
Development of the diaphragm and pericar-

dium. — Our knowledge of the changes which lead

to the partitioning-off of the anterior end of the
body-cavity in vertebrates to form the pericardial and
pleural cavities has heretofore remained obscure.
Uskow lias investigated the subject under Wal-
deyer's direction, at Strassburg, and publishes an
important memoir. The essay opens with a review
of the previous literature. The research was car-

ried out principally on rabbits, but also extended to

other mammalia, and classes of vertebrates. At
nine days (in rabbit embryos) the omphalo-mesaraic
veins enter the body from the sides, along the lower
wall of the body-cavity, into which they bulge up.

The part of the body-cavity in front is cylindrical;

behind, fissure-like. The two cylindrical halves meet
anteriorly, and unite below the heart, forming the

primitive pericardial division of the coelom. The
posterior wall of tliis cavity is pierced by the sinus

venosus, and receives the name of septum transver-

sum: it is a thin membrane, which separates the
pericardial space from the fore-gut of the embryo.
In the next stage, the pericardial space has enlarged,

the most important effect of which is to drive the

septum transversum backwards until it lies together

with the omphalo-mesaraic veins, so producing the

membrane which supports the great veins, and di-

vides off the ventral portion of the pericardial space
from the dorsal portion and the general body-cavity,

or paired coelom. This membrane then forms part

of the wall of the pericardial cavity; but it also

forms the primitive diaphragm, the dorsal portion

of the original jjericardial space becoming, in con-

junction with the anterior end of the coelom, the

pleural cavity.

The pericardial wall consists, according to its devel-

opment, of three parts: 1°. part of the original wall

of the coelom (this includes that portion which
remains permanently attached in mammals to the

anterior thoracic wall); 2°. the septum transversum,

which becomes the pleuro-pericardiac membrane;
3°. the principal part derived from the body-wall,

its seimration being consequent upon the enlarge-

ment of the pleural cavities. The part from the

septum is originally continuous with the diaphragm.

The diaphragm is at first a connective tissue struc-

ture. The muscle grows in later from the dorsal side,

appearing first in embryos (rabbits) of nine milli-

metres length. It probably is derived from tlie

muscle plates, but that was not determined with

certainty. The primitive diaphragm arises in its

ventral part from a papillary growth of the septum
transversum ; in its dorsal i^art, laterally from the

tissue carrying the large omphalo-mesaraic veins;

medianly, from the outgrowth of the septum trans-

versum known as the ma'sa transversa.

From the comparative study of other types, the fol-

lowing grades of develoiimeut of the diaphragm
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woro ascertaiiipd. 1. The ventral and dorsal por-

tions of the iliaphrastni are completely developed:

they completely divide the coelom, and have muscles.

The perlcardimn, except two thin lamellae, is entirely

separated from the diaphragm (rabbit). 2. Same as

1, save that a part of the diaphragm remains united

with the pericardium (man). 3. fSame as 2, but the

diaphragm contains no muscles, and its ventral part

is completely fused with the peiicardium (hen). 4.

Same as :>, but the dorsal part is not completidy de-

veloped, remaining in a primitive condition (lizard)

or in an early stage (frog). Here might properly be

reckoned certain imperfect developments in man.
."). Same as 4, but the diaphr.agm. or its ventral part,

forms a united whole with the pericardium, remain-

ing at the stage of the septum transversum (My.xi-

noids,— Ammocoetes). li. The teleosts stand apart,

in that, although, as seen in the salmon, there is a

certain separation of the diaphragm from the peri-

cardium, even more than in birds, yet the dorsal

portion of the diaphragm is completely wanting.

The paper contains numerous details. The au-

thor's nomenclature is confusing, and we have
found it very difficult to follow his account. — {Arch.

iiiil,i: aiiat., .x.vii. 143.) c. s. M. [233

ANTHROPOLOGY.

Mutilations of the teeth.— Ethnographers who
have minutely described mutilations of the teeth in

other parts of the world have said nothing of a

similar practice among the natives of the two Amer-
icas. The practice is not common in the western

world; and it is a little singular that people who
deform to an extraordinary degree their lips, noses,

cheeks, and ears, respect the integrity of their teeth.

The historians of this practice overlook the abrasions

noliceil by Vancouver .among the Indi.ans of Triiii-

<lad Bay, and by Petilot among the Tchiglits at the

mouth of the Mackenzie and of the Andersim. Fi-

nally, no notice is taken of dental mutilations for-

merly in use in Mexico and Yucatan, upon which
Sahagun, Landa, and Mota Padilla have furni>hed

iuf(>rni,ation. M. Hainy has gathered from the last-

named writers their allusions to these subjects, and
prepared an illustrated monograph. The drawings
indicate both tiling and perforations. — (Bull. soc.

uulhnip. Paris, V. K19.) .J. w. i'. [234

Imperial Chinese tombs.— Among the moun-
tains ea>t of Peking are ihe imperial tombs. The
Great Wall forms the northern boundary of an en-

closure five miles s<|uare. IJesides this, a wide tract

outside the Ixmndary-wall belongs to the maus<dea,

and is forbidden ground, wherein man is not permitted

to build dwellings or to bury his dead. Shun-chih
(ir.44-(i2) and four of his successors sleep here, with

tin- heavens, the hills, and the streams around I hem.

The earlier Manchu princes are buried at Movkden.
The tombs are all alike in essential features, built

on a southern slope, with a stream in front. In ap-

proaching the tomb, the explorer ])asses first two
lofty stone pillars, that serve as a gateway to figures

4if men and animals in pairs, facing one another on

opposite sides. An ornamental archway opens upon

a curved marble bridgi' of several arches, with finely

carved balustr.ade. After crossing the stream, the

traveller passes guard-houses and the sacrificial hall

on the right and left, and comes upon a small build-

ing, in the centre of which stands, supported upon
the back of a huge marble tortoise, the memorial

tablet, on which is written an account of the deeds

of the departed. Halls of entertainment flank this

building: and farther on in a direct line are the chapel

of the dead, the bright pavilion, and, last of all, the

earth-palace, or tumulus, within which the cofliu lies.

When the body is laid in this earth-palace, the door
is shut. Behind the door, inside, is a round hole in

the stone floor; ami, when the door is shut, a large

ball of stone follows it, and, falling into the hole,

prevents the stone door ever opening again. The
emperor is then said ' to be at peace forevermore.'

Mr. F. S. A. Bourne, who gives the information above

quoted, entered this enclosure with great difliculty.

A minute account of the appearance and function

of the two rows of sphinx-like figures adds much
interest to the author's narrative. The mausoleum
prepared for the present empress's regent is just com-
plete<l, and cost about £1,500,000. — {Proc. roy. ijfOi/r.

sue, V. 23.) J. w. p. [235

EARLY INSTITUTIONS.

Malagasy place-names.—We have a long article

tijjon local names in Madagascar by the Rev. .Tames

Sibree, jun. The object of the writer is to .show how
the names of places illustrate the mental habits of

the people and their powers of observation. Many
names of vill.ages include MaUagasy ec|uivalents for

the Anglo-Saxon words tun, ham, bun/li. Personal

names are very common. Vill.ages arc named after

distinguished chiefs. The article will interest some
of our readers.— [Journ. roy. Asiat. soc, April,

ISS:!.) D. w. K. [236

Chinese la'ws and customs.— An article upon
this subject by E. H. Parker appeared in the China
review, viii. 67. Now we have another by Christo-

pher Gardner. The two writers are of one mind upon
most points. It is only upon a few matters of detail

that they differ. Mr. Gardner tells us that the laws

and customs of China have been very little changed
since the seventh century. Chinese law, we are

told, cannot be ' sijuared ' with the theory of Beu-
Iham and Austin, which resolves all laws into com-
m.ands imposed by a lawgiver. It is based u|Km
jniblic sentiment and opinion, and up(m previously

existing custom. It ' follows the instincts of the peo-

ple.' Then we are told that the tribe has been
derived from the family, not the famjly from the

tribe. Exogamy has in China prevailed over enog-

amy. As for the land, it is lielil by single families

(house c<m)munities), or by groups of families (vil-

lage communities). It is a pily that the writer does

not describe the house communitv and village com-
munity more fully, and in more ex.act language.

The article is inlen'Sting. — [Jouni. ruy. Axial. .««•.,

April, 18*}.) 1). w. u. [237
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NOTES AND NEWS.

With this number our report of the meeting of the

American association is completed. No session of

section G was held, and no vice-presidential addresses

delivered in sections C, D, or G. In our next num-
ber we shall print in full the promised papers of

Messrs. Carhart and Dana. At some future time we
may also take occasion to refer more particularly to

the report of the committee upon the removal of

duties on imported text-books and the discussion

of the same, of wliich we have a full account. Few
other committees besides this, and those already

announced, made any reports; and the several com-
mittees on weiglits, measures, and coinage, on stand-

aid time, on primary meridian and international

standard time, and on the records of science, were
discontinued, that on standard time in consequence

of the favorable action of the railways of the country

in the proper direction. The committee on the intro-

duction of science teaching in the public schools, on
the registration of deaths, births, and marriages,

on stellar charts, and on an international convention

of scientific associations, reported progress, and were
continued.

A by-law to the constitution was passed, providing

that every member should have the privilege of regis-

tering the members of his family at meetings of the

association (not including men over twenty-one years

of age), by paying three dollars for each registration;

the person so registered being entitled to all privileges

offered members by the local committee. The stand-

ing committee also passed a rule that hereafter no
paper will be accepted for reading before any of the

sections, unless accompanied by such abstract as

the writer deems ready for publication.

Sections H and I had, in some respects, a similar

experience at Minneapolis. Both were unable to

organize until the week of the meeting was half over.

To each there came, almost at the very last moment,
a paper of unusual interest. In the anthropological

section. Miss Babbitt's paper announced the dis-

covery, in Minnesota, of traces of human labor be-

neath a deposit of twelve or fifteen feet of the material

which forms one of the terraces of an ancient river.

This seems to be a confirmation of tlie theory ad-

vanced by Dr. Abbott, respecting his similar dis-

coveries in New Jersey, that man existed on this

continent during at least a portion of the glacial

epoch. There will, of course, be a lively discussion

between experts, as to whether these quartz speci-

mens are actual relics of human industry. Thus
far, at best, the glacial workman is known only by
his chips.

In the section devoted to statistics, Mr. Dodge an-

nounced what may perhaps be accounted a disciivery

in that dry branch of science. He has found that a
singular and quite definite relation exists, in large

communities, between an excess of non-agricultural

over agricultural workers, and an increase of values

in the land, products, and wages of agriculture. The
figures may soothe the fears of those political econo-

mists who from time to time predict national disaster

because so few American youths take kindly to farm-

ing pursuits. An obvious inference from llio statis-

tistics is that prosperity comes where industry ia

diversified. Weapons of argument may thence be

drawn by those who believe in a public policy tend-

ing to encourage non-agricultural industries.

— The Royal academy of medicine of Turin has

unanimously awarded the Riberi prize of 20,000

francs (§4,000) to Prof. Bizzozero for his researches

on the ' Physiopathology of blood,' the subject

proposed by the academy. The commissioners of

award received several essays: those of Wharton
Jones, Norris, Hayem, and Bizzozero were consid-

ered to deserve special consideration. The last two
were assigned the first rank. The most important

matter in both of these is the investigation of the

third morphological element of the blood (Hayem'

3

haematoblasts). The commissioners, all well-known
savants, judged that Hayem did not completely dem-
onstrate that the red globules are derived from the

haematoblasts. Bizzozero solves the important prob-

lem of the origin of the red globules, determines the

relation of the haematoblasts to coagulation, and
throws new light on the formation of tlirombi.

His memoir was therefore deemed the more impor-
tant, and to Bizzozero accordingly the very valuable

award has been made.
— The officers of the Cincinnati society of natural

history inaugurated about June 1 a course of free

lectures on botany. The first was given on June 9,

to a company of forty-seven, many of them teachers

in the public schools. The lectures have been con-

tinued weekly, and the last was given on Aug. 11.

The object of the society in the establishment of this

course was to get the public generally interested in

scientific pursuits; and the success of this, the first

attempt of the kind in this city for many years, has
been most gratifying. The average attendance has
been over thirty, notwithstanding the hot weather,
lateness of the season, and the absence from the city

of many who would otherwise have attended. The
officers hope, in the autumn, to have courses in other

branches of science, so that a general interest may be

awakened among tlie citizens, and atttntion called

to the importance of the study.

— News has been received from the French meteor-
ological station at Orange Harbor, Patagonia: all

were in good health, and work progressing favorably.

The cattle which had been brought from Montevideo
had perished, but those from Puiita Arenas were
flourishing. The surgeon of the party, Dr. Hyades,
had made full anthropological investigations of the

Fuegians who were settled near the station. Casts

of heads and limbs had been secured, and many
photographs taken. A collection of utensils, etc.,

had been brought together, including a large caime
with its entire outfit. He was engaged in studying

the language, which appeared to be somewhat dif-

ferent from the vocabularies collected by Darwin
nearly half a century ago.

— Professor W. A. Rogers wishes us to state that

the relation between the imperial yard and the metre
des archives is wrongly given in our abstract of his
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paper on p. 250. It should have been stated as fol-

lows: Imperial yard + 3.37027 inches == metre des

arcliioes.

— Matthew Arnold's ingenious argument for the

survival of literature, from its relation to conduct,

encounters an objection in the apparent effect of sci-

entific pursuits ujion the character of his country-

men. When one affirmed of Clerk ifaxwell, that

"he was free from every taint of the world, the flesh,

and the devil," it seemed no exaggeration to those

who knew him. Darwin, lialfour, Sir Uowan Hamil-
ton, and H. J. S. Smith, each in his turn was scarce-

ly less endeared by his genial virtues than admired
for his lofty powers. None of these was so largely

identified with the world, its business temptations,

its social allurements, as William Spottiswoode, the

late president of the Koyal Society; and none left the

memory of a purer life, a heart more " full of exer-

cised humanity."

In his funeral sermon, referring to the text, " The
world passeth away, and the lust thereof; but he
that doeth the will of the Lord abideth forever," the

Dean of Westminster Abbey said, "Apart from gen-

eral considerations of life ami death, the words have

special reference to that last one of our own time ac-

counted worthy to rest with the illustrious dead within

these walls. ... To his great talents and his pro-

found knowledge were united such graces of charac-

ter as the most modest unselfishness and the most
spotless integrity. He was ever anxious, earnestly

and justly, to place before his fellow-men such knowl-

edge as would conduce to their welfare; and so well

did he do this work among his countrymen, that it

might be doubted whether his philanthropy did not

predominate over his love of science."

— JI. Pasteur has proved that the burial of diseased

animals does not destroy the germs of disease, or

obviate the chance of infection to any animals who
may afterwards feed on the ground above where the

body of the diseased animal was buried. M. Aime
Girard proposes to destroy the germs in the dead
bodies of diseased animals by treating the carcasses

with cold concentrated sulphuric acid. The destruc-

tion of the germs is proved to be complete. Experi-

ments made at St. Gobain show that three hundred
and twenty-one kilograms at 00° proof, dissolved in

ten days nine sheep, weighing two hundred and
four kilograms. The resulting liquid, mixed with four

hundred and forty kilograms of coproliles from Ar-
dennes, produced nine hundred and forty kilograms

of superphosphate of lime, containing thirty-six per

cent of nitrogen. Thus, by a simple process, most
dangerous bodies are destroyed, and a valuable fer-

tilizer obtained.

— Nature announces that the Lords of the com-
mittee of council on education, of England, have,

by a recent hiinute, decided to withdraw the prizes

hitherto given to candidates in the science examina-

tions who obtain a first class in the elementary stage

of the various suV)jects of science, substituting cer-

tificates of merit, and retaining only the prizes given

in the advanced stage. The money hitherto devoted

to prizes will be employed in providing thirty-six

national scholarships, — twelve each year, — which
will be offered in competition to students of the in-

dustrial classes, and awarded at the annual examina-
tions of the department. The National scholarship

will be tenable, at the option of the holder, either at

the Normal school of science. South Kensington, or
at the Koyal college of science, Dublin, during the
course for the associateship, — about three years.

The scholar will receive thirty shillings a week during
the session of nearly nine months in the year, second-
class railway fare to and from London or Dublin, and
free a<lmission to the lectures and laboratories. This
is a most important step in advance.
— The Rev. Father Emile Fortune Stanislas Joseph

Pelitot, well known for his valuable contributions to

American linguistics and his extended journeys over
the Hudson Bay territory, has received a medal from
the Royal geograpliical society. He is the first French-
man thus honored since Francis Gamier. He has
now retired from mission-work, and will devote him-
self to study for some years.

— The Delaland-Guerineau prize has for the second
time been bestowed by the French academy upon
M. Savorgnan de Brazza, of Congo notoriety. The
military medal for 'exceptional services' has been
given to the sergeant Malamine, a native of Senegal,
for his defence of Brazzaville against all comers dup-
ing the absence of his superior.

— The last number of the bulletin of Nuttal club
contains part of Burrows' list of birds from the
lower Uruguay, which is sufficiently full to be of
value. The critical list of birds in vicinity of Col-
orado Springs is of great interest. Mr. Allen's val-

uable list of minor ornithological publications should
also be mentioned.
— Mr. E. H. Miller states, in the American agricul-

turist, that wherever the ornamental shrub commonly
called Deutzia scabra grows near grape-vines, the
rose-bugs prefer the flowers of the Deutzia, and thus
the grapes are protected. Grape-growers may there-

fore cultivate a charming shrub with a double pur-
pose.

— Rev. W. W. Meech recommends, in the American
avricuttnrist, judicious salting to prevent the blight

which troubles quinces, and burning affected part-s

to overcome the ravages of the fungus Koestelia au-
rantiaca.

— The sixth annual report on the birds of Ger-
many in the Journal fur oniithologie contains many
interesting notes on migrations and breeding-dates.
— At a lecture recently given at Mauch Chunk,

Ponn., by Mr. Charles A. Ashburner, geologist in

charge of the anthracite surveys in that state, the
lecturer made some general statements in regard to

the amount of coal which has been mi^ed, and which
still remains in the region, which we copy from the
Mininr/ herald of Shenandoah. "The total amount
of coal produced from the anthracite fields up to Jan.

1, 18S3, was ."iOll.I^!,*!."} tons. It is bard to realize

this amount. To place it in a popular form, it w.as

stated that it would form a solid compact wall of coal

(25 cubic feet= 2,240 pounds = 1 ton) 100 feet wide
and 100 feet high for a distance of 241 miles, or it
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would form a similar wall along the railroad between
Philadelphia and New York 100 feet wide and 268

feet high. It was estimated that the region originally

contained 25,000,000,000 tons. If it he assumed that

in the production of 500,333,695 tons an area has

been practically exhausted which originally contained

1,500,000,000 tons, there is 94% of the coal origi-

jially contained which still remains untouched. In

comparing the anthracite region with the bitumi-

nous fields of England, the estimated contents of the

former is about one-sixth of what the most recent

estimates assign to the latter. About the same pro-

portion exists between the annual production of

Pennsylvania anthracite and English bituminous.

Mr. Ashburuer stated the estimates were based upon
very general, but at present the most reliable data.

The geological-survey estimates have not yet ex-

tended beyond the Panther Creek basin, between

Mauch Chunk and Tamaqua. It was stated that

this basin originally contained 1,032,000,000 tons of

coal,— double the amount which has already been

shipped from the entire region. An area had been

mined over in this basin, up to last January, which
originally contained about 92,000,000 tons, so that

91% of the original coal still remains untouched.

About 88% of the coal which has been rained from

this basin was taken from the mammoth bed."

In a subsequent communication to the same paper,

Mr. Ashburner disclaims having made any statements

with regard to the exhaustion of the anthracite coal-

fields of Pennsylvania, with which he had been

credited by various newspapers. He adds, however,

that Mr. P. W. Sheafer, who has probably given this

subject more careful consideration than anyone else,

has made a very general statement that the field

still contains about 25,000,000,000 tons of coal. Up to

Jan. 1, 1883, he had estimated that the total produc-

tion amounted to 509,333,695 tons. It has been gener-

ally thought that but one-third of the coal contained

has been consumed as fuel ; so that, up to last January,

an area had been exhausted which originally contained

about 1,-500,000,000 tons, 23,500,000,000 tons remain-

ing untouched. If this same proportion of produc-

tion to original content be applied to that which still

remains, about 8,000,000,000 tons would represent the

possible future producticm. According to the mine-

inspector's report, there was produced last year

31,281,066 tons. If this production should remain

constant for all future time, the field would be ex-

hausted in a little over 250 years. Such a conclusion

is quite untenable, for our yearly production is rap-

idly increasing. In 1870 there was shipped from the

region 16,182,191 tons, and in 1880, 23,437,242 tons.

The abrupt exhaustion of the coal-fields is a practical

impossibility; nor is it reasonable to suppose, that,

if on an average for every ton of coal won there are

two lost, this will be the practice in future mining.

The geological survey has already in its possession

many valuable facts to throw light on this subject;

but, as it is hoped that the survey will be completed

before this question of ultimate exhaustion will be-

come one of practical concern, it would be folly to

make any statement as to how long the coal will last.

— M. Dauhree has been examining an interesting

meteorite which fell not far from Nogoga, iu the
province of Entre Ilios, Argentine Republic. Chemi-
cal analysis proves that the meteorite contains iron,

lime, and magnesia; but its most important feature

is, that it is said to contain carbon in an organic

form, which is chiefly proved by the action of potash
in it. M. Daubr^e from this is led to hope that he
may yet find organic remains in a meteorite.

— In the September ^-UZaniiC, Bradford Torrey prints

some studies in the temperaments of bii'ds, which
will interest ornithologists, as they are made from
personal observation. The chickadee, goldfinch,

brown thrush, towbee, blue-jay, shrike, white-eyed
vireo, and chat, and the New-England species of

Hylocichlae, are discussed.

— The Florence newspapers announce the acqui-

sition of a skull of Mastodon arvernensis by the Isti-

tuto di studii superiori. Professor d'Ancona writes to

La nazione, that it was found through excavations that

were making in pliocene deposits in the neighbor-
hood of Percussina, situated about two hundred
metres above the sea, between Siena and Florence.
— In his recent work on cultivated plants, DeCan-

dolle says, " In the history of cultivated plants I have
found no indication of communications between the
inhabitants of the old and new world anterior to the
discovery of America by Columbus. The Gulf Stream
has equally been without effect. Between America
and Asia, two transportations may have been effected

;

one by man (the batatas), the other by man or by the
sea (cocoa-nut)." Drs. Gray and Trumbull, in com-
menting on this in the last number of the American
journal of science, say, "Perhaps the banana should
be ranked with the sweet-potato in this regard. And
we may merely conjecture that the purslain came
to our eastern coast with the Scandinavians or the
Basques."
— Ostrich-chicks are hatching out at the ostrich-

farm near Anaheim, Cal., at the rate of one a day.

When they first come out of the egg, they are about
the size of a half-grown duck. They have good ap-

petites, and grow rapidly.

— Means of transportation are rapidly increasing

on the borders of countries not within the recognized

bounds of civilization. Thus it is aimounced that
the journey from Paris to Algiers will shortly be re-

duced to thirty-three hours rail and steamer travel,

of which only sixteen will be by boat. Hitherto
passengers by the Marseilles line, in the regular rou-
tine of travel, have spent forty hours on the water
alone, beside the railway journey from Paris.

— At the meeting of the French entomological
society, held July 11, Mr. E. Lefevre showed a large

solitary ant allied to Ponera, found about Hong Kong,
remarkable for the extraordinary development of its

mouth parts, and for its power of leaping; being able,

when disturbed, to make bounds of twenty to twenty-
five centimetres. The statement was confirmed by
the experience of earlier observers. As the legs are

in no way developed for springing, Mr. Lefevre was
inclined to thinlc that it was accomplished in some
way by its buccal organs.
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If must be said that the annual report woiiUl

be vastly" improved bj' being made either one

thing or the other, or, better, two separate

things. At present it is at once a rexume of

meteorological work done during the year, and

a government blue-book. As the former, it

falls far short, not of the ideal, but of the possi-

ble : it is probably equally deficient considered

as the latter. It is certainh- desirable that the

summarized results of such great labor, com-

prehending so vast a field, should be published

annually in such a form as to be useful' to those

who are engaged in meteorological study and

research, and it ought to be done with reason-

able promjjtness.

The size of the volume might be reduced to

at le.ast one-half of what it is at present, and

that without material loss. The report proper

of the chief signal officer ought to be rewritten ;

and it does not seem too much to ask that it be

prepared afresh every year, and that it should

be confined to a statement and discussion of the

actual progress made during the j-ear. Expen-

sive reprinting is a luxury that only govern-

ment offices can afford to indulge in, and it is

sometimes carried to an extent that is not only

wasteful, but positively objectionable. A large

portion of this annual report is made up of a re-

publication of the monthly weather-reviews for

the year. These have already been printed and

circulated among those to whom they would be

useful. Another large part consists of material

already printed and circulated as ' Instructions

to observers,' and might well be dispensed with

here. The ' annual meteorological summary,'

occupying about one-fourth of the volume, is

susceptible of considerable condensation with-

out loss of value to the student of meteorology.

Many of the appendices are ni.ade up entirely of

matter which is, of itself, not without value, and
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which may well be kept on file and accessible at

the central office, but which is entirelj' without

interest or value to the m.ijority of those into

whcse hands this report is intended to fall. A
much smaller volume, embodying the real me-

teorological work of the year, with such discus-

sions thereof as could be given, as everybody

Icuows, by persons iu the employ of the govern-

ment at the central office, would be welcomed

everywhere, and would be a real boon to stu-

dents. As at present issued, the report is un-

manageable, uninviting, and unsatisfactory.

As already intimated, the report for 1881

contains evidence of some important changes

in the organization of the central office, and in

the general policy of the service. It seems

now to be recognized, that meteorology is, or

will be, a science ^ and that it is wisdom on the

part of the government to secure the coopera-

tion of scientific men in the work which it has

undertaken, as well as to employ an important

portion of its own staff in the investigation of

meteorological problems, and the carrying-on

of special researches. This is a step which,

although tardy, will be highly appreciated.

Among the most tangible results thus far

may be mentioned the permanent establish-

ment of a ' scientific and study division.' The

wisdom of placing this entirely under the con-

trol of Professor Abbe, and of permitting him

to select his own assistants, cannot be too

highly commended. His selection of Messrs.

Upton, Ilazen, and AValdo for tliis important

service has been Justified by the numerous

valuable contributions wliicii they have already

made under his direction. The transfer of

Professor Ferrel from the coast snrvej' to the

meteorological bureau is another step in the

same direction, which is likely to materially-

increase the strength of the division. In many
otiier directions, the chief signal oflicer has

shown his appreciation of the ' eternal fitness

of things.' He has sought and obtained the

cooperation of the National academj', in the
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appointment of a permanent committee of that

bodj' to which he may refer such questions con-

cerning meteorological science as may seem

desirable. He has inaugurated the custom of

consulting specialists upon various matters

pertaining to the service, and has shown a dis-

position to aid scientific research in all matters

related to meteorologj', as instanced in Profes-

sor Langiej^'s expedition to Mount Whitnej', in

the offer to the coast-survey of cooperation

in the making of pendulum-observations, and

in the interest shown in polar research. The

publication of professional papers bj^ members

of the staff ; the work undertaken in the waj' of

a revision and definitive establishment of stand-

ards of pressure and temperature ; a promise

that after a while something will be attempted

in the way of a studj' of atmospheric electri-

city ; and the proposition to offer prizes for

essaj's upon various meteorological problems,

competition to be open to the world, — are aU

straws that show which way the wind is blowing.

At the same time, the general observation

work has been much extended by the wise and

hearty interest which the chief signal officer

has shown in the establishment of state weather

services, which have rapidly increased in num-

ber through his encouragement and material

aid. This is particularly' fortunate just now,

when the general service has unfortunately

been crippled hy the failure on the part of con-

gress to make sufficient appropriations. In

short, it is only just to Gen. Hazen, to say that

he has greatly enlarged the scope of the service,

and that he has materialljr strengthened it 'by a

broader recognition of the relations which ought

to exist between it and the science of the country.

It is difficult, however, to review the past

without indulging in speculations concerning

the future. It must be admitted, that the work

of the meteorological bureau falls far short of

the standard which many of its friends have set

for it. Many, indeed, believe that it will con-

tinue so as long as it remains a militarj^ rather

than a civil service. Each successive report

of the chief signal oflBicer has contained long

arguments in defence of its militarj' organiza-

tion ; and, unintentionally no doubt, the same

reports have furnished strong arguments against

such organization. In order to improve the

character of the observing corps, considerable

efforts have been made, for two or three years

past, to induce well-educated and well-trained

men to enlist in the service. Under the pres-

ent organization, it does not seem that the work

could have anj' great attraction for a college-

bred man. In the first place, he must enlist as

a private in the armj' for a period of five j'ears.

It is true that the service is special, and that

his chance for promption up to a certaiu point

is fair ; but before beginning his work as an

observer, he is obliged to go through months

of military drill, studjs and discipline, the

relation of which, to the duties which afterward

devolve upon him, it is difficult to see. Pro-

ficiency in the ' manual of sabres ' or the

' manual of the kit ' will not greatlj' facilitate

his making a barometric reduction or a dew-

point determination. Even after the service

is fairly entered, objections to the military sys-

tem are not less strong. Permanency of posi-

tion is very desirable in anj- occupation, and it

goes farther than most other things in securing

the best attainable results ; but it must be a

permanency very different from that which ob-

tains in a military service.

The difference is best seen by a comparison

of the relations existing between the service

and the two divisions of the staff of the chief

signal officer, the civil and the military'. The

young civilians who have recently become

attaches of the central office have been led to do

so, it is almost certain, by their own fondness

and predilection for the studj' of meteorolog3^

They bring to their work a vigor and enthusiasm

resulting from a thorough collegiate training,

followed bj' post-graduate work in which obser-

vation and research have pla3-ed the most impor-

tant part. The permanencj' of their positions,

and their advancement to more responsible

places, will, or at least should, depend solely

on the value of their services. With the laud-

able ambition to establish a reputation among

scientific men, they have every incentive to hard

work, that success maybe achieved, and failure,

which would be to them disastrous, avoided.
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But by far the greater portion of the work

at the central ofriee, and that which is doubt-

less the most.immediately etlective, is done by

commissioned olHcers of the army. AVhile it

is true that many of them have fairl}- earned

distinction through their conscientious labors

in the weather bureau, it cannot be claimed

that the relation which they sustain to it, and

which is no fault of theirs, is that which would

be for the best interests of all concerned.

Except the very few who have been promoted

from observer sergeants, they have been

oi'dored to the service from other occupations

and other branches of the army. As a special

training to fit them for the work, they have

the year at Fort Me^cr, during which the study

of meteorology is not allowed to interfere ma-

terially with other occupations. They enter

the central office at the close of this year, hav-

ing had an experience of eight daj-s in practical

meteorology. AVhen, after further stud}- and

practice, thej' become really useful, they are

likel}' to be transferred to some other post and

dut}' for which this training has in no way fitted

them ; for the polic}' of the army seems to be

in the direction of frequent changes of location

of its officers. But bj- far the worst feature of

the case is that there is no particular incentive

to induce them to devote themselves earnestly

to the work. If, through interest and industry,

one succeeds, he is probably retained in the

office longer than he otherwise would be : if,

through indifference and neglect, another fails,

he is likely to be transferred to some other

branch of the general service without loss of

rank or reputation. It is also true that the

meteorological work of the signal service is

looked upon with disfavor bj- man}- army

officers, as not being a legitimate addition to

their duties. Under such conditions, and for

many other reasons not necessary to mention,

it does not seem possible for the weather ser-

vice to reach that high degree of efficiency

which is believed to be possible under a differ-

ent organization ; and it will require weightier

arguments than those annually reprinted in

the n'ljort of the chief signal officer to prove

the contrary.

THE FRENCH ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE.
ROUEN MEETIXO, AUG. 78-33, 1883.

Tins association has just held its twelfth

annual session at Rouen, the ancient capital

of Normandy, situated on the Seine, between
Paris and Havre. It is, I believe, the j-oung-

est association of its kind, but is not, for that

reason, the less worthy of stud}'. Perhaps,

to an American, its most striking feature is its

resemblance, in its organization and proceed-

ings, to its sister across the water. It has its

permanent secretary- to organize its business

and give information to members, its dailj'

programmes, its general meetings, its sectional

meetings, and its excursions, all fulfilling the

same objects as with us. It has even gone
through the same process of evolution, and
riached the same stage of development, in

becoming a representative of popular and
applied, rather than of very ' high,' science.

Its members already complain, that, when one
is elected a member of the Academy of sci-

ences, he no longer affiliates with the associa-

tion. I have recognized but two academicians

at the meeting, and doubt if there are more.

But it must not be inferred from this, that the

members and their papers are unimportant:

on the contrary, the number of eminent teach-

ers, authors, and investigators, who read papers

and take part in the proceedings, is decidedly

greater than in the American association. If

there are fewer academicians than with us,

there are also fewer circle-squarers, essayists,

and propounders of school-boy jiroblems. On
the list of pnpers presented, there is not one

upon atoms, ether, the nebular hypothesis, or

the origin of the present form of the universe.

The range and treatment of subjects are

much wider than with us, and one is especially

struck with the prominence assumed by social

science and engineering. It would seem as if

the blind passions, which are so apt to stir the

laboring population of France and to lead them
toward a policy of general social disintegration,

had led the thinking and wealthy classes to

give especial attention to the question of the

welfare and pacification of the workingman.
Not only is political economj- one of the most
prominent subjects, but discussions of plans

for improving the condition of the lalwring-

class form a leading feature of the proceed-

ings. The plan which seems to have met with

most success is that of making the workmen
in large establishments sharers in the profits.

One speaker described, at length, the working

of this plan in a great dyeing-establishment,
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where it would seem to have proved a great
success, although coupled with conditions
which would hardl3- have been accepted b_y an
American artisan. I do not know what inter-

est our railwaj'-companies take in the personal
welfare of their employees ; but the examina-
tion of what is done by the Western railway
of France, as exhibited and explained to the

association, is suggestive of a iDhilanthropic as
well as of a business institution. Bedrooms,
baths, eating-rooms, medical attendance, sav-

ings bank, and life-insurance are among the

privileges provided by the company, of which
each and Q\ery employee maj' avail himself
according to circumstances.

The prominence of engineering questions

was due to a cause which shows that human
nature is much the same through the civilized

world. Rouen is engaged in river improve-
ments, of which the object is to make it a
great seaport ; in fact, to make it to Paris

what Liverpool is to London. Great pains

were therefore taken to secure the attendance
of distinguished engineers from abroad as well

as from home ; and harbor improvements,
especiall}' those of Rouen, formed the most
prominent subjects of discussion in the section

of engineering. How far the French associa-

tion is read}' to go bej-ond its fellows in this

direction, is further shown by the fact that one
of the prominent papers in the engineering
section was devoted to the exposition of a

scheme for a metropolitan railway in Paris,

similar in its object to those of London and
New York, which could be built at a cost of

two hundred million francs. No one hinted

that the subject was not germane to the ob-

jects of the societj'.

There is at least one custom of the meeting
worth}' of imitation bj' the American associa-

tion ; namely, evening lectures by members, on
subjects of general scientific interest. These
lectures are not gotten up at hap-hazard on the

spot, but are arranged by the secretaries, long
enough in advance of the meeting to admit
of careful preparation. Those of the Rouen
meeting were : The transit of Venus, by Mr.
Hatt, chief of one of the French expeditions

;

and on the Transmission of energy, by Profes-

sor Comberousse. The general character of

these lectures was the same so familiar to us

at home ; but it was noteworthj', that French
science was almost exclusively considered.

Occasional references to the works of other

nationalities were rather to show that the
speaker knew something about them, than to

give full information respecting them.
In two points the French association makes

a decidedly more favorable showing than our
own. One has alread}' been mentioned,— the

absence of the respectable gentleman who
writes interminable essays on scientific sulijects

of which he knows nothing except from cur-

rent literature. In the mathematical section,

tlic papers read were of decidedl}' greater im-

portance than those to which the American
association is accustomed. The other is the

financial condition of the society. In few re-

spects does American science show to greater

disadvantage, beside that of Europe, than in

its power of raising money to promote its ob-

jects. The income of the French association

for the current j-ear was reported at 85,000
francs. It has already an invested capital of
about 450,000 francs. It expended 39,000
francs in printing its proceedings, 20,000 in

administrative expenses, and 11,000 in grants

for researches of various kinds.

Let us compare this sum total with the in-

come of the American association.

Income of French association .... ^16,600
" American " .... 8,943

Difference in favor of France .... S7,(i57

And we must remember that this is not a

case in which the excess is due to greater age ;

for the French societ}' is onl}' one-fourth the

age of the American. The comparison will

afford us food for profitable reflection.

EVIDENCE FROM SOUTHERN NEW
ENGLAND AGAINST THE ICEBERG
THEORY OF THE DRIFT."^

In presenting to the association evidence

from southern New England with regard to the

insufficienc}' of the iceberg theory of the drift,

I shall have to say some things that have often

been said before, and bj' various investigators.

But I maj' claim for what is here brought
forward, that it is, in mj' own mind, the fortified

conclusion of long-continued investigation.

The arguments on the subject are derived

from three sources, •—

•

I. The scratches and groovings over the

rocks.

II. The transported bowlders and other

material.

III. The facts as to the relative level of

the land and sea.

I. The scratches or grooves over the rocks.

Under this head there is, first, the old argu-

ment based on the universal distribution of

the scratches over the region of all New
Eno'land. These effects of abrasion are to be
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found everywhere beneath the soil, each fresh

exposure of the rocks bringing them to light.

This was said years ago ; and the conviction

of its truth has been gaining force with evcr^'

year of additional observation.

a. In view of this lact, it is urged rightly

that only an alirading agent that pressed

heavily against the broad rocky surface could

have produced the elfccts ; and such is not an
occasionally grounding iceberg, or a succes-

sion of them. Neither is it the still more
locally acting sliore-ice.

b. Floating ice would have found little bare

rock over the sea-bottom to be abraded. Like

the bottom of existing seas, and eminently
those of the continental borders, the sul)-

morged region would have had for the most
])art a bottom of detritus, its former detritus,

and additional detritus from later depositions.

The removals would have been local, and rela-

tively of small area. Consequently, tiie drift-

ing ice would rarely have reached down to the

rocks. .Shore-ice carried along Ijv the cur-

rents would have had a better chance, and yet

a poor one, for the work to be done.

c. Tlie character of the groovings and
ploughings is, to a great extent, such as float-

ing ice could not have produced. As has been
often said, the close uniformity of direction

and ])arallelism over large areas, which so

generally prevails, is not a possible result of
icebei'g action. The needed pressure and
steadiness of movement arc wanting. Troughs
in hard granite even six inches deep are the

work of one and the same moving tool for a

long period ; and one year woukl be long for

the steady action of an icelierg. If grounded,
it would do almost nothing; if floating free,

absolutely nothing ; and a nice adjustment to

depth would be required for an}' steady abra-
sion, much nicer than would have long con-

tinued an\-where over the uneven bottom.
In the triassic sandstone of Kast Haven,

Conn, (just east of New Haven), at a place

where the sandstone is a very firm, thick-

bedded, gritty rock, the ploughing ice ploughed
out a piece of moulding, somewhat like the

ogee of the carpenter, which was K feet deep.
'2') feet wide, and over l.'jO feet long, and
lierfectly even in surface as well as direction.

d. The currents that would have borne along
the ieeljergs over submerged New England, in

ca.se of a submergence sufficient to cover tiie

highest striated surfaces,— 3,000 to 5,500 feet,— would have Ijecn those of the present ocean,
the Labrador current, and Gulf stream; and,
with less submergence, the same in part, modi-
fied by the courses of the valley's .and the tides.

It is to be noted, that the New-Haven region,

in Connecticut, is the southern extremity of the

Connecticut valley. The mean trend of this

valley in Connecticut is about S. 1
5"^ W. , and, in

southern Connecticut, S. IS" W. Now, the nu-

merous scratches o\er the eastern portion of

tlie New-Haven region average in direction

S. 1G° AV. ; but along its western border, where
the rapidly rising slopes give the region rather

an abrupt limit 150 to 350 feet high, the

scratches have an average course of S. 'M° W.,
the extreme being S. "27° W., and S. 55° W. ;

and S. 3:5° W. is the almost uniform trend over

the undulating surface of the country for six

to niue miles west. It is, as far as 1 can see,

impossible that the valley stream should have
had on its west side so wide a divergence

from the direction of the Connecticut valley :

all the features of the region oppose it. Tlie

scratches are well exposed over the metamor-
phie rocks in man}- places ; and lai'ge and per-

fect examples of roches moutonnees here occur.

Again : over the higher lands of western

Connecticut (and of New England generally,

according to the obser\ations of Prof. Edward
Hitchcock. Prof. C. II. Hitchcock, and others),

the direction of the scratches is south-eastward.

To have produced them, if icebergs were the

agent, the submergence should have exceeded
•2,500 feet, and this would have given a chance
for the full play of the oceanic currents ; and
yet the above direction does not correspond

with that of either of the great currents.

//. Distribution of the drift.

Bowlders of trap, from 50 to 1 .000 tons in

weight, are numerous in the New-IIaven region,

especiallj' along its western border. All are

Connecticut - valley travellers ; for the trap

ridges of the valley— 400 to 1,300 feet in

height— are the onl}- possible source. They
were gathered up by the ice from these trap

ridges, and were carried 15 to (JO miles dowTi

the valley. It is mechanically impossible that

the larger bowlders should have been taken up,

or gathered in any waj', by floating ice ; either

shore-ice, where the water was but 1,000 feet

deep and less, or by that of icebergs, where
the depth was greater.

It is well known, that the distance of drift

transportation is in general less tlvin 20 miles.

Hills of but JOO feet often have their long

trails. A moving glacier would easily gather

and carry along the nuitcrial fiom hills, high

or low, wherever loose or detachable masses
of rock or gravel existed to be gathered ; while

floating ice wouhl be \ery poor at gathering,

and hence inetlicient in distributing.
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HI. Relative level of the land and sea.

I have examined carefully along southern

New England for proofs of the quaternarj'

submergence which the iceberg theory' assumes
to have existed in the glacial era. I thought
at one time that I saw evidence about New
Haven of a submergence of 45 to 50 feet. But
the terrace that afforded the evidence was
situated six miles back from Long Island

Sound, adjoining the rivers ; and on further

examination I found that the deposits had
precisely the structure of those along the river-

valle3-s farther north, and that, in fact, the}'

were nothing but fluvial formations. The
highest terraces on or near the shores of the

sound, in the vicinity of New
Haven, have a height above
mean tide of 23 to 26 feet

;

and on Milford bay, nine

miles west, a similarlj' situ-

ated terrace has a height of

30 to 33 feet. Along the

hills facing the waters, and
the southern extremitj' of

the valle3's, no traces of an}'

higher level exist. Twent\'-

five to thirtj'-five feet is the

greatest amount of submer-
gence the facts sustain. Sea-

border deposits exist at a

higher level on the coast of

Maine and on the shores of

the St. Lawrence, and show
what was the position of the

shore-line in those regions.

But the level along southern

New England is not proved

bj' the facts there gathered,

neither is it established by
the demands of the iceberg theorj-.

In conclusion, if icebergs, or floating masses
of ice, were not capable of covering with

scratches great continuous areas, and would
have had a chance for little rock-abrasion on
account of the covering of detritus ; if they

could not have made, in their hitching and
swinging way of action, when touching bottom,

scratches over great areas, that had the even

course and parallelism characterizing those of

drift regions, or could not have ploughed out

the deep furrows ; if thej' could jiot have gath-

ered the great bowlders for transportation

;

and if the sea along the sound did not cover

the land, in anj' part of the era of ice, to a

greater depth than 30 or 35 feet,— the iceberg

theory of the drift ma}' be reasonably pro-

nounced unsatisfactory for southern New Eng-

land ; and similar facts show tliat it is equally

unsatisfactory for the rest of New England.

James D. Dana.

THE MAGNETOPHONE.^
The experiments of Bell,'- Preece,^ Merca-

dier,'' and others on the radiophone, suggested

to me the possibility of interrupting, or at

least periodically modifying, the lines of force

proceeding from the poles of a magnet, by
means of a disc of sheet iron, perforated with

a series of equidistant holes, and rotated so

that the holes should pass directly in front of

the magnetic pole. It is well known that an
armature, placed on the poles of a permanent

magnet, diminishes the
strength of the external field

of force by furnishing supe-

rior facilities for the forma-

tion of polarized chains of

particles from pole to pole.

This is the case even when
the armature does not touch

the poles, but is in close

proximity to them.
If a piece of sheet iron be

placed over the poles of a

magnet without touching,

and the magnetic curves be

developed on paper above
the iron, they will be found
to exhibit less intense and
less sharply defined mag-
netic action than when the

sheet iron is removed. If,

however, a small hole be

drilled directly over each
magnetic pole, the screen-

ing action of the sheet iron

is modified in much the same way as when
a hole is made in a screen opaque to light

;

for the developed curves show distinctly the

outline of the holes. If, therefore, the sheet

iron in the form of a circular plate, pierced

with a number of holes, be rapidly rotated

between the pole of a magnet and a small

induction bobbin, the action of the magnet
on the core of the bobbin will be periodi-

cally modified because of the passing holes

;

and hence induced currents will flow through
a circuit including the bobbin. A disc of sheet

iron was pierced with two circles of quarter-

^ Read at the Minneapolis meeting of the American assooia*
tion for the advaneement of science.

- Proceedings Ainer. assoc. adv. sci., sxix. 115. Smithsonian
misc. col., XXV. 143.

' Proifeedines Uoyal society, xxxi. 506.

* Journ. phys. x. 53.
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inch holes concentric with the disk, the number
of holes in the two circles being thirty-two and
sixty-Cour respectively. Ou one side of the

disk was placed a horse-shoe magnet with its

poles vcr}- near the rows of holes ; on the other

side were arranged two corresponding induc-

tion bobbins. Tlie circuit was completed
through a telephone and either bobbin at pleas-

ure. L'i>on rotating the

disk rapidly, a clear
musical sound was pro-

duced in the telephone,

tlie pitch rising with

the rapidity of rota-

tion. Moreover the

bobbin opposite the

circle of sixty-four
holes gave the octave
above the other, and
each gave a note of

the same pitch as was
produced by blowing a

stream of air through
the corresponding holes. Hence, as a beam
of light, focused upon a circle of cqui-dis-

tant holes in an opaque disk, is rendered

periodically intermittent by the rotation of the

disk, and i)roduces a musical tone when fiiUing

upon the proper receiving-apparatus ; so the

lines of force proceeding from a magnet maj-

be rendered periodically intermittent in their

action on an induction bobbin by a similar

metallic disk, set in rapid rotation ; and the

induced currents, arising from the i)criodic

change of magnetism in the core of the bobl)iu,

produce a musical tone in a telephone, the pitcii

depending in both cases only u[)on the num-
ber of holes passing in unit time.

GNETIC CURVES '

or in opposite directions through the telephone.

In the latter case, an almost perfect neutraliza-

tion of currents took place, so that the sound
was scarcely audible.

Non-magnetic metallic disks produce similar

musical notes by the periodic modification of

the m.agnetic field by means of tiie distortion

or bending of the lines of force. The solid

parts of the conducting
disk deflect the lines of
force in the diiection of

the rotation ; but upon
tlie passage of a hole,

they fall back toward
tlieir normal position.

A periodic movement
of the lines of force

will, therefore, take
place when the disk

rotates. Disks of zinc

and copper produce a
clear musical sound,
somewhat less intense

than that given by iron under the same con-
ditions. Any discontinuity- in the rotating

disk recurring periodically will produce cor-

responding induction currents in the bob-
bins. Thus, V-shapcd notches round the

circumference of the disk are quite as effi-

cient as the holes in etfecting the requisite

modification of the magnetic field. Moreover,
it is not necessary that the holes extend en-
tirely through the disk. Two disks of zinc, of
the same diameter and thickness, were placed
together on the same rotating spindle, one
l)ierced with a circle of holes, and the otiier not.

The combination proved as efficient in produ-
cing the sound as the single perforated disk.

ORSE-SHOE MAGNET.

EfFECT or SCBEEN OF SHEET IRON. FFECT OF UOLE8 TUROUGU TUB IRON SCREEN.

The experiment was modified b\- so placing

the poles of the magnet tliat the same circle

of holes passed them in succession. 15v the

proper connections, the currents from the two
ijobbins were made to pass either in the same

A sheet of tinfoil, with a circle of small holes,

was pasted on the continuous zinc disk. The
perforations, extending only the thickness of
the tinfoil into the compound disk, constituted

a sullicient iliscontiuuity to produce a clear,
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thoiigli somewhat faint, musical sound. About
the same result was given hy a disk consisting

of the same sheet of tinfoil pasted on card-

boai'd.

Any periodic variation from uniformity in the
disk appears to produce corresponding varia-

tions ill the magnetic field when the disk is

rotated. Depressions made with a punch, at

regular intervals, in a zinc disk, rendered it a

sound-generator when rotated in this appara-
tus.

Since the jDitch of the note obtained depends
only on the number of holes passing the pole of
the magnet in a second, it is eas}' to construct

a piece of apparatus to illustrate musical inter-

vals. A cylinder of galvanized iron, with four

rows of holes in the ratio of 4:5:6:8, was

elearlj- defined, but not so loud as with the

other apparatus. Further experiments are in

IDrogress. II. S. Cakhaut.
Evanston, III.

mounted on a whirling table, and pro^•ided with

two U-magnets and two electro-magnets for

induction. The latter were placed inside the

cjiinder, and the former outside. By means
of four kej's, any one of the bobbins, or all of
them, can be put in circuit with the telephone.

By depressing the keys, the four notes of the

common, or major, chord are brought out with
great distinctness and clearness. In fact, the

intensitj' of the sounds obtained by the mag-
netophone is sometimes so great as to be pain-

ful to tlie ear when the telephone is held

closely against it.

The above experiment was simplified bj'

emplojnng a disk perforated in four concentric

circles with 24, 30, 36, and 48 holes respect-

ively. A telephone with the mouthpiece and
diaphragm removed, was presented to the four

rows of holes iu succession, with the production
of the four notes of the major chord as before,

THE WEATHER IN JULY, 1SS3.

The monthly weather review of the U.S.
signal service shows that the most noteworth}^

characteristics of July were the large de-

ficiencies iu rainfall in the southern states and
in the north-west, the low mean temperature ia

nearh' the whole country, and the severe local

storms, which were frequently accompanied by
lightning and hail.

The pressure was nearly normal, the de-

partures in few instances exceeding .05 inch.

The progress of eight depres-

sions has been charted. Onl}'

one of these passed south of

New England, and none visited

the southern states. None were
traced from the Pacific coast,

and four apparentl3' developed
in the Rockj'-mountain region.

One only of these depressions

is deserving of the name of a se-

vere storm. This developed in

Colorado on the 4th, and reached

Nova Scotia on the 7th, accom-
panied by heavy rains in the

lake region, and violent local

winds at Hatteras and Sandy
Hook. The storm proceeded
across the Atlantic, and on the

11th was central off the north-

western coast of Ireland, caus-

ing heavj- squalls and high seas

during its passage.

The chart of ocean-ice shows, that, since

the preceding month, the eastern limit has

moved about 2° westward, and the southern

limit about 2° northward. There is a marked
diminution in the number of icebergs observed,

compared with Julj', 1882.

The temperature has been below the average,

except in the Pacific districts, the northern

plateau region, the south Atlantic and east

gulf states ; but the departures have been
small. In New England, the middle Atlantic

and west gulf states, the temperature was less

than 1° below the normal, while the greatest

difference was 3° below in the extreme north-

west. A maximum of 112° was recorded at

Phoenix, Arizona ; and frosts occurred in north-

ern New York, Michigan, Wisconsin, Iowa,
New Hampshire, and Pennsylvania.

The special feature in the precipitation record
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is the large excess in the upper lake region, New
England, and the upper Mississippi valley ; and
the large deficiencj' in the southern states, which
materially affected the crops in that section. The
following table contains the rainfall record :

—
Average precipitation for July, 1883.

eye, taking advantage of the smoky state of

the atmosphere caused bj' forest-fires.

The accompanying chart represents the dis-

tribution of tlie mean pressure, temperature,

and wind direction for the month.

DislriclH.
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a product of decomposition of this tufa, of submarine
origin, wliicli passes occasionally into a plastic argil-

lite well suited for tlie making of brick. Casamic-
ciola was built upon this disintegrated clayey soil;

while Lacco is partly upon trachyte, and partly upon
the tufa of Epomeo; and Forio, as also Fonlana,

Serrara, etc., are built exclusively upon the above-

mentioned tufa.

To these formations constituting the inland must
be added the trachytic lava and scoriae of Arso, the

are of three classes, — hot mineral springs, stufas or

jets of aqueous vapor, and fumaroles. These will be

easily seen on the accompanying chart. They could

not all be given with so small a scale, but I was
obliged to limit myself to the most important.

The northern coast contains the chief evidences of

volcanic activity. Thus, traversifig the coast from
east to west, we find the thermal spring-t of Pontano,

Fornello, and Fontana, near Iscliia; the stufas and
thermal springs of Ctistiglione, near the point of that

ISLAND OF 18C11IA, EAUTIIQCAKE OF JCLT 28. 18ft.3.

O Hot mineral springs. 9 8tuf:i8 and jcls of sleam. Q Fumuri>lca. Ali, CD, suppostd B*
sincf July 28.

E, F, Laud-slides, happened

last eruption of which occurred in the year 1301

;

and, filially, the gravelly or clayey deposits, contain-

in;; numerous marine fossils of species now living,

indicating, that, in an epoch not very remote, a great

part of the island was submerged.

For the description and analyses of the rocks form-

ing the soil of Ischia, we must refer to the very

important monograph of Fuchs previously cited

:

what chiefly interests us now is to observe how they

are connected with the manifestations of innate

activity which are developed in the island. These

name; the stufas of Cacciuto, on the trachytic lava

of Tabor; the rich and abund-ant thermal springs of

Gurgitello, near the mountain (il Monte) at Cas.amic-

ciola, besides others, less important, in that neighbor-

hood; the fumaroles of Monte Cito, to the west of

Casaraicciola, which on the day of my visit was act-

ively emitting steam and sulphuric acid from different

crevices in the tufa of Epomeo; and, finally, trending

slightly to the south-west, the thermal springs which
are so valuable at the Bagno Cotugno or Paolone of

Forio, and which flow from the side of Monte \uovo
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at the east of that town. In these jets of water, steam,

and gas, the temperature always ranges from 40° to

]oo° c.

From these elements, it appears to me, we may
reasonably conclude that there exists a large curving
line of cleavage from which arise such manifestations,

turning its convexity chiefly to the north, running
between the baths of Ischia and Furio, and passing

exactly througli Casamicciola (A B on the chart).

Examining now the other principal manifestations

from north to south, we find in Monte Z;tle and
Marecocco, near Lacco Ameno, the thermal springs

of Santa Restituta and the stufas of San Lorenzo,
the fumaroles of Monte Cito, already mentioned, in

the stream which flows into the sea near Lacco; and
in the same direction, on the other slope of Epomeo,
we have the valley of the Searrupato, at the southern

end of wliich we find the hot springs of Fondolillo

and the stufas of Testaccio. I am assured that on
this line will be found other similar but much less

important fumaroles, also on the heights of Monte
Epomeo; but for want of a guide or exact indications,

I cannot verify the assertion. Therefore, also, there

is evident to me the existence of another fracture

running from norlh-north-west to south-south-east,

which crosses the first exactly at Monte Cito, almost
under the town of Casamicciola (C D). These two
grand lines of fracture are designated by broken lines

drawn upon the annexed chart.

The reason which inclines me to believe that there

are two principal fractures, and not an intersection

of the fracture C D with the line of superposition

of one crater (that of Epomeo) upon another, sub-

marine and more ancient, according to the opinion of

the celebrated Prof, de Rossi, is the identity of the

manifestations along the two lines, A B and D
;

the thermal springs, the stupas, and the fumaroles
being identical in the two cases, I believe that they
may be more simply attributed to an identical cause,

without having recourse to hypotheses hitherto not
entirely demonstrable by facts.

As to the phenomena which heralded the terrible

disaster, the information collected on the spot is some-
what contradictory. It is certain only, that, for some
days previous, slight shocks were felt with faint

rumblings; that the springs of Gurgitello, etc., had
shown irregularities of quantity and temperature

;

and that the fumaroles of Monte Cito, hitherto almost
inactive, had evinced symptoms of excitement, emit-

ting a peculiar hissing and quick jets of steam and
sulphurous acid. It is said that the wells of Casamic-
ciola and Forio were almost dried up, but that asser-

tion does not agree with the facts. There are no
spring wells in Casamiccola and Forio, only cisterns;

and a scarcity of water observed in some, not all, of

these, might perhaps be attributed rather to the

drought prevailing for some time in Ischia, than to

cracks in the walls of the cisterns. At Forio, I

learned from trustworthy persons, that, in the cis-

terns between San Pietro and the upper part of the

town, a remarkable increase of temperature was
observed in the water. That seems highly prob-
able, such cisterns being exactly in the direction

and neighborhood of the great fracture above de-

scribed.

The shook which brought desolation upon these

lovely regions occurred on the evening of 2Sth July,

at 9.2.5 P.M. I need not dilate upon its deadly effects,

which are already too familiar from numerous ac-

counts. The shock was accompanied by a horrible

bellowing, and lasted, apparently, twenty seconds.

Casamicciola, Lacco Ameno, and Forio were almost

levelled to the ground, with a frightful sacrifice

of life; Seriara, Fontana, and other lesser villages

suffered terrible injury. The seismic disturbance

was felt at Ischia,— where, however, it did but little

damage, — and extended to great distances, having

been indicated by the seismographs at the geo-

dynamlc observatory of Rome.
At Casamicciola and Lacco Ameno, the shock was

vertical at first, and then undulatory. Information

obtained at the place, and the few observations which
I was able to make, indicate that the direction of the

wave at Casamicciola was from west to east, then

from north to south; at Lacco Ameno, from south-

east to north-west; at E'orio, the shock was first

vertical, then undulatory, and the direction from
north-east to south-west. In examining the localities

destroyed, I could observe but little in respect to tlie

greater or less resistance offered to the shock by build-

ings according to their orientation: this idea was
advanced by Prof, de Rossi in his account of the

earthquake at Casamicciola, in March, 1881, and is

certainly based on sound reasoning and also on
proved facts. But, in the first place, this shock was
so violent aud complete that but few walls had been

left standing; and secondly, at the time of my visit

to Casamicciola, eight days after the catastrophe, tbe

state of the ruins was no longer such as was caused

by the earthquake alone: many walls had been torn

or thrown down, in order to render less ditficult and
dangerous the work of rescuing the living, exhuming
the dead bodies, and searching among the ruins.

Among other things, I could perceive that some of

the walls still standing presented crevices at an angle

inclined 30° or 40° from the vertical, with the apex
upward, indicating a prevailing upward and down-
ward movement.
On the upper portion of the front wall of the church

of the Anime del Purgatorio, in Forio, I observed a

clean horizontal crack, showing here, also, the decid-

edly vertical character of the shock. This cluiracter

seems confirmed by the condition of a large gate at

a short distance to the east of Forio: only the two
blocks of stone forming the lower part of the jambs
remain in place ; the two blocks upon them are thrown
towards each other, projecting about six centimetres

from those beneath, while the upper parts and the

arch have fallen down.
Between Forio and Casamicciola, it seems as if the

greatest seismic activity had been manifested along

the road joining the two towns, passing by S. M. delle

Grazie, and under Fango. The road Is, in fact, com-
pletely destroyed, and tlie little cottages that bor-

dered it are ruined. Besides this, the shock has

produced two great land-slides, which, descending
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from the precipitous flanks of Epomeo, have covered

a wide extent of chestiiut^groves and vineyard*; and
on the soutliern slope are great fissures in tlie earth.

In summing up my observations of all the locali-

ties most devastated by the calamity, I am convinced

that the buildings standing upon the trachyte at

Lacco Ameno and Monte Zale suffered incalculably

less than those built upon the tufa of Epomeo and
the argillite resulting from its disintegration. Casa-

micciola was almost entirely built upon this argillite;

and it can be said without exaggeration, that not one
stone rests upon another. Forio was buitt upon tufa;

and of this town, also, very little remains standing.

At Lacco, the houses and walls erected on the tra-

cliyte offered, as was stated above, great resistance to

the shock, while those built upon the tufa were
destroyed.

Tills agrees completely with the theory of Mallet.

Mallet says, that when a seismic or a terrestrial wave
passes rapidly from a soil possessing limited elasti-

city, — as would be the case with our tufas and
clays,— to another soil of great elasticity, like the

trachytic lavas, it changes not only its velocity, but

in some degree also its direction; one part being re-

flected, the other refracted. The seismic wave, be-

ing thus checked, produces a shock in the opposite

direction, causing great injury to buildings by the re-

coil. At the same time the shocks are diminished in

force when they reach the more elastic soil, such as

granite or trachyte.

This would explain very satisfactorily why Ischia,

separated from the cleft AB by the great masses of

trachytic lava of Rotaro, Montagnone, and Arso,

which would absorb much of the energy of the seis-

mic wave, felt it in so slight a degree.

With respect to the causes of these seismic disturb-

ances, which still continued after the great earth-

quake of the 28lh July, other shocks, accompanied
by subterranean rumbling, being felt even when I

was on the island and afterwards, it seems to me that

they must be attributed to an awakening of the re-

sidual volcanic activity of Epomeo. The opinion has

been advanced by the illustrious Professor Palmieri,

that the violence of the shocks might be especially

attributed to the fact of the existence of great sub-

terranean caverns directly beneath Casamicciola, and
to the giving-way of the supports which upheld these

vaults, caused by seismic action, and facilitated by
the weakening of these supports by the underground
flow of thermal waters. This opinion does not ap-

pear to me to be fully demonstrable. There exist,

it is true, in the neighborhood of Casamicciola, cav-

erns of plastic argillite, formed by the lapse of ages;

but certainly it is not of these that the illustrious

professor of Naples intends to speak : the cause would
assuredly be insufficient to produce effects so im-
posing, and such far-reaching seismic disturbances.

I could not enter these caves, for want of persons
disposed to serve as guides at such a time; but it is

certain that they could be only more or less tortuous

galleries of small diameter and but a few metres in

height, as is generally the case in such formations.

I have been assure.1 also, by persons worthy of trust,

and experienced in these caverns, that this is the

case. ISesidcs, neither at Casamicciola nor in the

vicinity could I see any lowering whatever of the

level of the soil: the roads which lead from Guar-
diola or the shore to Casamicciola, fnun Casamicciola

to Lacco, from Lacco to Forio, have preserved their

level perfectly, and show only the longitudinal or

transverse fissures inevitable after such a telluric

commotion. The only road coraplelcly destroyed

(but not depressed) is that which leads from Forio to

Casamicciola, along the side of Monte Epomeo,
which, as we have seen, is directly along the cleft

A B.

In any event, when this period of desolation and
ruin has passed, when perhaps the time shall have
come to decide upon the fittest place to rebuild the

shattered dwellings, it would be useful to make a

most accurate inspection of all the ancient and mod-
ern caverns of the island, and to determine what in-

fluence they may have upon the stability of the soil

and the superincumbent buildings.

In conclusion, then, it appears to me, 1°. that no
other cause need be sought for the shocks which
have desolated the island than the volcanic activity

which still remains, and awakes at intervals; 2°. that

the residual volcain'c activity of the island is maiu-
fested along two principal fissures, one, A B, a curve

with its convexity to the north, from the baths of

Ischia to Forio, the other, C D, directed approxi-

mately north-north-west and south-south-east, be-

tween Lacco Ameno and the stufas of Testaccio;

3°. that the place where Casamicciola stood is upon
the intersection of these two lines, and, therefore, at

the very focus of seismic activity, and that it has

been, and always will be, the looality most liable to

be devastated by earthquakes; 4°, finally, that build-

ings erected upon trachytic lava offer a resistance to

the shocks, far superior to that of buildings erected

upon tufa or clay, and that this circumstance should

be borne in mind when it is proposed to restore the

ruined villages.

Korae, Aug. 9, 18S3.

JULY REPORTS OF STATE WEATHER
SERVICES.

A NUMBER of States have organized weather ser-

vices which are of material benefit to the people. A
brief summary of the July reports that have been

received is here given.

Georgia. — The July crop report contains meteoro-

logical data from fifteen stations. The special feature

is the drought, of which it is said. " In northern and
middle Georgia, the drought has been almost con-

tinuous since April 2:5, — the date of the last general

rain in the state, — broken only by light and ineffec-

tive showers at considerable intervals. A few

p.)ints reported sufficient rain, but the northern

half of the state, with these exceptions, has suf-

fered a most prolonged drought, which is yet un-

relieved."

Illinoin. — Minimum temperatures of 47° were re-

ported, and maximum of 09^. The prevailing wind
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direction was soutL-west to south; tbe highest wind
Telocity was eight miles per hour. .

Indiana. — The special feature of this report is the
minimum temperature of 50°; the highest temper-
ature noted was 96°, and tlje rainfall varied from 2.83

to 7.72 inches.

Iowa. — In this state the weather " was very favor-

able to the crops, being fair, nearly normal in tem-
perature, with an excess of rainfall, and southerly
winds prevailing." The greatest rainfall was that
of nearly ten inches in north-eastern Iowa, from the
20th to the 23d iiist. A number of severe squalls

and local storms were reported, which did mucli
damage. Insolation has been high, because cloudy
days were rare; the sun thermometer exceeded 140°

on twenty-one days.

Kantia.t. — The report includes one station only,—
Topeka; and the month is reckoned from June 20 to

July 20. On fifteen days the temperature exceeded
90°, the ma.xinium being 98°. "On June 23, just

after a heavy rainstorm, the air having had a tem-
perature of 65° to 70° all the forenoon, 'the tem-
perature suddenly rose more than 20°, in consequence
of a hot current of air from the south. This lasted

hut half an hour, wlien the temperature fell as sud-
denly as it had risen."

Missouri. — The temperature has been considerably

below the normal: there being but five instances

since ]8;i7, wlien lower average temperatures in July
have been recorded. A minimum of 52° was ob-
.•served. On the 13th a destructive wind-^torm passed
through the nnrth-western and northern portions of

the state. A railway train, near Browning, was
blown from the track, and many towns suffered

much damage. This storm was not a tornado, but ' a
steady straight blow for upwards of half an hour.'

New Jersey. — The maximum temperatures range
from 91° to 98°, the minimum from 52° to 61°, the
rainfall from 2.21 to 4.38 inches.

Ohio. — The mean height of the barometer, 30.025

inches, was higher than that of either of the three

months preceding. A minimum temperature of 43°

was reported. The rainfall ranged from 1.55 at

Lebanon to 7.23 at Quaker City, and was above the
July normal. " The railway weather signals were
continued during July, and by examination of the
reports it is found that eighty-six per cent of the
predictions were verified." The predictions are those
of the U. S. signal office.

Tennessee. — The temperature ranged from .56° to

98°. A range of 0° was reported from Smithville on
the 7th. The rainfall ranged from 1.20 to 7.99 inches.

Eain fell on the average on nine and two-thirds days,

but the rainfall was rather unevenly distributed.
" In some localities the extensive rains have greatly

injured the crops of wheat, oats, and hay that had
been cut, causing the former to sprout, and render-

ing much of it unmarketable, while in other localities

a continuous drought has materially lessened the
chances for the growing crops, which were full of

sap, and it will require very favorable conditions
during the coming month to even partially restore

them." W. U.

THE MEETING OF SfVJSS NATURAL.
ISTS.

The sixty-sixth annual reunion of tlie SociHe hel-

vetique des .to'ences naturelles took place this year at

Zurich, Aug. 6-9. As at all these Swiss meetings,
di.-cussions were happily mingled with dally banquets,
at which toasis were offered to fatherland, to guests,

and to the older honored names in Swiss science,

—

Suider, Heer, and Mousson, founders of the society.

Sometimes German, and sometimes Frencli, was
spoken, and sometimes both by one speaker in the

same speech. This year tliis venerable society

gathered men of many countries, and Zurich received

them cordially. Daubr^e and Hubert of Paris were
tliere; Lory of Grenoble, Credner of Dresden,
Fritsch of Halle, Fontannes of Lyons, Hughes and
Madame Hughes of Cambridge, Blanford of London,
Dewalque of Lifege, KiJIliker and Fick of Wurzhurg,
Kundt of Sirasburg, Clausius of Bonn, Szabo,
Schuler, and Wartha of Budapest, Wislicenus of

Wurzburg, Krauss of Stuttgart, von Hauer, Suess,

Neumayr, Moisisovics, and Goldschmidt of Vienna,
Vilanova of Madrid, Beyrich and Kichlhofen of

Berlin, Capellini of Bologna, Giordano of Rome,
Wiedmann and His of Leipsic, and Seguin of New
York.
From communications to the Journal de Geneve,

under initials which we presume to refer to the well-

known physicist, Raoul Pictet, we glean the following

account of the scientific sessions of the meeting,
which began on the morning of Aug. 7.

Mr. Cramer, professor of botany at the university

of Zurich, and president of the assembly, opened the

meeting with a very noteworthy address before an
interested audience of more than three hundred per-

sons. He reviewed the chinf progiess of the natural

sciences, and laid particular stress on the study of

those minute organisms which constitute life within
life, and whose appearance and development accom-
pany epidemic diseases among men.

Reports on the various commissions (on finance,

geology, geodesy, earthquakes, etc.) were foUowed
by two communications from Profs. V. Meyer of

Zurich and H. Fol of Geneva.
Mr. Meyer traced the progress of chemistry under

the influence of the ideas of Mendelejeff and li,

Mayer. He explained how these investigators had
been able to classify all simple solids under five dis-

tinctly separated families. All these bodies are

similar as to their general properties, the gradual in-

crease of their atomic weights, the similarity of their

chemical reactions, their atomic volume, etc. These
likenesses are so striking, that the memorable dis-

covery of gallium by M. Lecoq de Boisbaudran of

Paris was foreseen three years before that simple

body was separated. The density and atomic weight

of this metal had been determined by calculation

before its actual presence was demonstrated beyond
doubt by the well-known experiments of the French
chemist.

Professor Meyer concluded by showing the in-

debtedness of science to men who think, to men
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wlio found theories on experiments, and then verify

the truth of their hypotlie:ses by renewed investiga-

tions. It is beyond question, that the labors of

Alendelejeff and Meyer are the point of departure
of a rational classitieation of matter, and that they
have been a fertile source of useful chemical dis-

coveries.

Professor nermann Fol of the university of

Geneva described his studies on animal individuality.

In the lower animals, individuality is a dififerent

thing from what it is in the higher, such as tlie mam-
mifers. But this law of individuality among the

vertebrates is not without exception; and we all

know the wonder which is excited by the sight of

creatures with some member double, such as are

often exhibited at shows, or may be seen in mu-
setmis.

For a long time we have tried to explain the origin

of these anomalies. Two theories have been pro-

posed,— that of the creation of two distinct beings,

and that of the partial division of one primitive

simple. Neither of these theories quite accounts
for the phenomena observed. The new and essential

fact which Mr. Fol presented comes under the general
law, that in these abnormal cases two heads always
appear in the egg at the commencement of its devel-

opment. The body forma immediately behind; and
these two trunks, coming together, are so perfectly

united that the two primitive heads are very near
each other at the outset. In the first place, then,

only the higher part of the body is duplicated in

these montrosities; yet these two parts may become
completely separated, resulting in twins, which so

closely resemble each other that even the parents

find difficulty in distinguishing them.
Mr. Fol has investigated the cause' of the appear-

ance of two embryos in one egg, by a very neat
method. He asphyxiated the eggs of Echinus by
immersion in Seltzer water (containing pure carbonic

acid) ; and he ascertained that in this unhealthy con-
dition, maintained f(ir a moment, two germs at the

instant of passage into life could simultaneously
have birth.

Our individuality is one of our most cherished

ideas. The great philosophers Descartes, Kant, etc.,

<lid not investigate even the possibility of a multiple

individuality: it is interesting to observe the flexi-

bility of that idea under the disturbing influence of

special conditions of the origin of life.

Jlr. Fol exhibited plates representing different

kinds of montrosities: two heads and one body, a
little body projecting from the eye of a child other-

wise relatively well formed, etc.

Professor Herzen of Lausanne, in closing the

session, invited all the doctors present to observe

an exceedingly interesting case, — that of a man who
was on the point of dying from hunger, the results

of strangling, when M. de C^renville of Lausanne
began his experiments. This skilful surgeon ar-

ranged a stomachic fistula by which the man ate.

He was regularly supplied with food, recovered his

strength, and rapidly improved. Mr. Herzen took

care of this man at his laboratory, and studied the

phenomena of digestion according to the process

wliii-h recalls the well-known Canadian case of M.
de Beaumont.
The next morning the association met in sections

in different halls. Unfortunately the gift of omni-
presence was not given to man, and the members of

one section could with difficulty glean here and there

any knowledge of what was taking place in the

neighboring halls. Besides it would take a volume
to contain such a quantity of material, of which a

resum^ will appear in the September number of the

Archives dea sciences phyxiques et naturelles.

The following account treats only of the subjects

t.-ikcn tip in the single section of physics.

Professor Clausius of Berne was elected, by ac-

clamation, president; and Mr. Weber of Neuchitel,

secretary. Mr. F. A. Forel submitted a very in-

teresting paper on the variations of temperature

which the Swiss lakes undergo, from summer to

winter, and from morning to night. It seems that

in an average year the variatiot\s of temperature in

the year are scarcely noticeable at a greater depth

than 00 to 80 metres; above that, the surface of the

water is for these lakes between 4° and 5.4°, the

highest temperature corresponding to that of Lake
Geneva. The variations are fell at a mean depth of

ten metres.

After a lively discussion of the manner in which
the currents of water influenced by these variations

of temperature are set in motion, Prof. Charles

Soret of the university of Geneva submitted the

results obtained with his new apparatus, the refrac-

tometer. This first set of experiments dealt especially

with the crystals of the alum-series whose radical is

an alkaline metal. This very clear communication
was especially remarkable for the skill with which
the young professor set forth his subject with a great

number of new facts in a comparatively short time.

He was followed by his father, Prof. L. Sorel,

who presented a paper for Mr. L. E. Sarasin, and
demonstrated by figures and curves the vahies of

the index of refraction of fluor spar, a crystal, which,

since the important works of Corini and L. Soret,

has taken so important a place in the construction

of the achromatic lenses of spectroscopes. This
paper was marked by extreme precision.

Mr. L. Soret presented a communication to the

section of chemistry, belonging in great part to the

section of physics. He set forth how the absorption

bands seen in the spectra of solutions of albuminoid
substances could be used in ascertaining the chemical

nature of these solutions. These absorption bands
are found especially in the ultra-violet; and, thanks

to the fluorescent eye-piece invented by the speaker,

their presence renders an analysis very rapid and
simple.

Professor Clausius of Bonn gave us a lesson in

mechanical electricity: he considered the problem of

the production of electric currents by mechanical

means. All the knowledge of this scholar, this en-

thusiastic and ingenious investigator, was necessary

to obtain the final solution of so complicated a prob-

lem. The paper was heartily applauded.
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Mr. Casimir de Candolle repeated, before the mem-
bers who were present, some experiments to show
how sand-ripples at the bottom of our lakes are

formed. These facts were applied, in accordance

with the ideas of Professor Strasburger of Bonn, to

explain certain appearances of envelopes and vege-

table cells in fossils.

Mr. Raoul Pictet presented an experimental demon-
stration of the second law of thermo-dynamics,

deduced from the simultaneous working of steam-

engines and frigorific apparatus.

Professor Weber of Zurich presented two interest-

ing papers: one, on a dynamic method for the exact

measurement of the coefficient of conductibility of

heat in liquids ; the other paper, on the apparatus for

measuring electric units.

Mr. H. Dufour of Lausanne distributed among
the audience a set of photographs showing the electric

condition of the air, which were obtained by means
of a registering electrometer in the new physical

laboratory at Lausanne. These curves are so con-

nected with the condition of the heavens, that it is

no exaggeration to expect to predict the weather
several days in advance, through a careful examina-
tion of the variations of electric tension of the air.

For fine weather, the electric tension is strong; it

sensibly decreases during and before storms; the

rapid falling of the curve of the electric potential of

the air is always an indication of rain or storm.

The late hour made it impossible to listen to five

additional communications which had been an-

nounced. The boat for an excursion on the lake

awaited its guests; science paled before the beauties

of nature. Though continuing to converse on the

subjects treated, we all together betook ourselves to

the pier. The excursion was delightful. On our
return, the streets were illuminated; Bengal and elec-

tric liglits mingled tlieir dazzling rays. The citizens

of Zurich gave us a magnificent reception; and the

Jete, enlivened by an excellent orchestra, was con-

tinued to a late hour.

The next morning, Thursday, we listened to three

scientific papers which closed the intellectual part

of the reunion.

The honors of that morning belong to Professor

Suess of Vienna. With consummate skill he set

before us the chief points of the modern theory of

the upheaval of mountains: he held his audience

with great ease, and left a refreshing memory with
all who heard him.

This paper, with that of Mr. Heer which followed,

will be issued in full in the memoirs of the society.

The afternoon was given up to leave-takings.

Seated around the long tables of the hotel L'Uetliberg,

thanks and farewell were said again and again.

Toasts of gratitude, toasts to the absent, to the pres-

ent, to Clausius, to Mousson, Oswald Heer, and
Studer, founders of the society, were applauded by
all, glass in hand.
Appended to this account, appears a list of the

principal papers offered in the other sections.

In the botanical section. Professor Heer spoke of

the cretaceous and tertiary flora of Greenland; Mr.

Schnetzler, of a Chinese primrose in which the sexual

organs corresponded to an earlier stage in the evo-

lution of Primulaceae, and on certain relations be-

tween an aerial alga and lichen; Mr. Favrat discussed

the hybrids of two species of primrose and of other

plants, and called attention to the changes in a Car-

damines growing in turfy soil. Mr. Andreae spoke

of pasturage on the Jura; and Mr. Casimir de Can-

dolle drew attention to a curious Cytisus bearing both

red and yellow flowers.

In the chemical section. Professor Krafft read a

paper on the preparation of saturated alcohols;

Professor Soret, on the absorption of the ultra-

viole rays by the albuminoid substances; Professor

Scliulze, on tlae composition of clieese; and on
phenylamido-propionic acid; Prof. Victor Meyer
gave a new method for determining the vapor density

of CI. Br. I. for high temperatures, and reported on
a new series of bodies, which he termed tlnjoplieneK,

contained in benzol. Professor Wislicenus of Wurz-
burg offered a contribution to the theory of Van
t'Hoff; and made a communication on the action of

chloride of phtalyle and of phtalic anhydride on the

ethers of malic acid; Professor Schaer recalled the

forgotten works of De Salve (in 1756) on zinc com-
bustion; Dr. Goldschmidt showed the action of

hydroxylamine on ketones ; Dr. Ceresole spoke of

acetacetic acid; Professor Lunge, of the manufacture

of sulphuric acid; Dr. Schumacher gave analyses

of foods; and Dr. Urech exhibited a laboratory-

lamp.

In the geological sections, papers were offered by
Messrs. Favre, Neumayr, Schardt, Goll, Miihlberg,

Fellenberg, Jaccard, Koch, Chevannes, Mosch,

Fratech, and Suess.

LETTERS TO THE EDITOR.

*4:* Correfipondentaareregueatedto beaabrif/aii ponaililf. The
writer^s name is in all canes required as proof of good faith.

Geology of Philadelphia.

In Dr. Frazer's notice of my lecture upon the
geology of Philadelphia, there is so little of adverse
criticism, that it may seem ungracious to reply to

tlie few points regarded as blemishes. Merely in

defence of the use made of certain terms called in

question, a few words liere may not be out of place.

In describing the Philadelphia gneiss as both Ha-
ronian and Mont Albaii, there is no confusion, if, as

is held by many geologists, the former term is genei'ic,

the latter specific.

The term ' creep,' as applied to the puUing-over
of softened or broken strata downhill, by the action

of gravity, frost, etc., is one frequently used in de-

scribing such phenomena in regions south of glacial

action. It is used repeatedly in this sense, in a report

issued by the Geological survey of Pennsylvania, in

1880.

The term ' hydro-mica slates,' objected to, is not
only used by Rogers, Lesley. Dana, Hall, and others,

but occurs repeatedly in Dr. Frazer's recent geolngical

reports on Lancaster and Chester counties, being
used by himself.
The positive statement regarding the absence of

glaeiation in Pennsylvania south of the terminal mo-
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raiiie (the immediate ' fringe ' in tlie western i)art

of the state excepled) was made because of certain
statements to tlie contrary quite recently made by a
distinguished authority. It was made only after a
thorough investigation of every locality supposed to
be glaciated.

In conclusion, I may be permitted to say that
while, owing to the necessarily limited length of a
public lecture, the rocks of Philadelphia cuuUl not
be so fully treated of as the superficial formations,
this latter— and in this region more debatable— sub-
ject will form the topic of future lectures, which may
perliaps be worthy of further comment by my friendly
critic. Uexrv Cakvill Lewis.

rhiladelpbia, Sept. 7, 1883.

The pre-Cambrian rocks of Wales.

Those who are interested i» the questions raised
by Dr. Henry Hicks in bis criticism of Professor
Geikie in Science for Aug. 10, may find it to their
advantage to con^ult my paper entitled 'History of
some pre-Cambrian rocks in Europe aud America,'
which appeared in the American iournat of ncience
for April. 1N:*0 (vol. xix. p. -itiS-SS:!). 1 had the good
fortune, in 187S, to spend several days with Dr. Hicks,
in going over the typical localities previously studied
by him, not only at and n^ar St. Davids in South
Wales, but also those of Carnarvon, Dinorwic, and
Anglesea, Messrs. Tosell and Tawney being our com-
panions, in North Wales. As a result of tliese stud-
ies, I am satisfied that the views of Messrs. Hicks
and Hughes are correct, aud their criticisms of Pro-
fessor Gf ikie well founded.
The Dimetian, .alike in North and South Wales

and in Anglesea, has both the lithogioal characters
and the stratigrapbical relations of the Laurentianof
North Americ.1. The Arvonian corresponds in like

manner to the great series of liilllfjiiiilan or petrosilex
rocks, jaspcry and porpliyritic, whose distribution on
the coast of Slassacluisetts and of New Brunswick, in
the Blue Kidge of Pennsylvania, in Missouri, and on
Lake Superior, Ibave studied and elsewhere discu-ised

(.Second geol. surv. Fenn., rep. E, p. 189-10.5). Simi-
lar rocks have also been described by Irving in the
Baraboo river in central Wisconsin, a locality which
I have lately had an opportunity of examining. Tbe
conglomerates of Arvonian pebbles, which form the
basal beds of the Cambrian near Suowdon, are indis-

tinguishable from those found at Marbleliead and
elsewhere on our eastern coast, lying on or near the
Arvonian.
The Pebidi.in of Hicks is our typical Huroni.an, as

seen in eastern Can.ida and around the lakes Huron
and Superior. Professor Bonney, who has lately
received a collection of these, is struck with their com-
plete resemblance to the Welsh Pebidiau which I had
seen and called Huronian thirteen years since. Tbe
succeeding gneisses and niic.vschists (upper Pebidiau
or Grampian of Hicks, and Caledonian of Callaway),
which are our Moiitalban series, are not met with in
Wales, but appear not only in Scotland, but, a« I have
pointed out, across tbe channel, in the Dublin and
Wicklow hills in Ireland.
The similar succession in the Alps, I have described

in a late paper, of which an abstract appeared in
Scik>-ce for Sept. 7 (p. ;VJ2). The student who com-
pares the succession of stratifit-d crystalline rocks
alike in North America, in the British Islands, and
in southern Europe, can scarcely fail to recognize, in
their constant stratigraphical and lithologieal rela-
tions, something like a ' universal law.'

T. Steruy Hunt.
Monu-cBl, Sept. II, 1883.

SERGEANT FINLEY'S TORNADO STUD-
IES.

Report on the character of six hundred tornadoes. Pro-

fessional papers of the signal service. No. vii.

By J. P. FiNLEY, Washington, Signal service,

1«82. 10 p., 3 maps, 4°.

Tornattites : Their special characteristics and dangers,

iiy J. P. FiNLEV. Kansas City, 1882. 30 p.

So striking a phenomenon as a tornado, and
one so destructive in its effects, would natur-

ally- receive much attention ; jet, curiously

enough, the coiiijjeteut treatment which these

storms have received is remaikabl}' inadequate.

Those omniscient gentlemen, the reportets of

the newspapers, have written much about tor-

nadoes, and many columns of our summer
dtiilies are filled with accounts of thom ; hut,

aside from the books of Peltier and Rove, the

scientific literature is fragmentary. Half a

century ago, at the time of the battle between
Rcid, Kedticld, Piddington, Kspy, Hare, and
olliers, over the rotatory theory of storms, the

toriKido-litcrature took a considerable develop-

ment ; but it soon fell to small dimensions, and
here it has remained until quite recently. The
present activity in this Held is largely due to

the signal service, and Sergeant Finley's con-

tributions form an important part of the current

literature.

Mr. Finley's specialty is the collection of

facts concerning tornadoes. He has accounts

of individual tornadoes in many of the annual
reports of the chief signal ollicer. They repre-

sent the facts collected by him on the field of

destruction itself. They are evidenth" gotten

together with great care ; measurements are

made when practicable, and explanatoiy maps
and sketches are numerous. His evident ob-

ject is to put before the reader the accurate

representation of what he saw, encumbered as

little as possible by explanatory theories. The
result is that his reports are interesting read-

ing, and atford a mine of wealth for the future

Kepler of tornadoes.

Not quite so important, perhaps, from a

scientific point of view, btit of far tnore general

interest, is his report. Its principal feature is

the tabulation of the tornadoes discussed, with

headings for time, dimensions, velocity, clouds,

and other meteorological features. These are

summed up, and from the results. are drawn
various interesting conclusions concerning

maxima, minima, and averages.

Mr. Finley's search for accounts of tornadoes

has been extensive ; but as he has unfortu-

nately given no references, we cannot tell how
extensive it may have been. Evidently he has

not gone through the Proceedings of the Amer-
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ican association for the advancement of science,

or he would have found the tornado of Aug. 9,

1851, in Connecticut, recorded, and that of
Maj^ 3, 1868, at Shanghai, 111. Nor has he
searched through the state agricultural reports,

where he would have found that of June 3, 1860,
in Illinois, and doubtless others. Again, Niles's

American register gives one at Keene, N.H.,
on Jul3^ 25, 1807, and at Knoxville, Tenn., on
Maj- 25, 1808. The Philosophical transactions

would have j-ielded him one in New England,
Jul3' 10, 1760; and several others could have
been picked up inBlodgett, Piddington, and in

the American journal of science. Even that

of May 22, 1873, in Illinois and Iowa, reported
in the publications of his service for 1873,
seems to have escaped his attention.

As average results like those deduced hj
Mr. Finley depend for their value on the num-
ber of individual cases taken into considera-

tion, would it not have been wise for him to

have collated those occurring in other coun-
tries, so far as they were accessible without
difficult}' ? Peltier would have yielded him
quite a crop, some of which, by the waj-, come
curiously near home. Other text-books would
have given other European ones ; and Chinese
and African ones have been described, the

latter frequentl}-. Tornadoes are bj- no means
exclusivel}' American ; and by a comparison
with those in the other countries their essential

features could be more easilj' sifted out, and
the incidental ones given their proper promi-
nence.

In the pamphlet, ' Tornadoes, their special

characteristics and dangers,' the author classi-

fies the rotatory storms. It was in the pursuit

of a classilication of storms, that he first had
his attention called to the insufflciencj- of our
knowledge of this species. Tornadoes are here

described in some detail, and numerous direc-

tions given for the protection of life and
property on their occurrence. It is the best

description of the storm known to the writer.

Mr. Finlej' considers the tornado a much
hetter-defined species than is likelj- to be
acknowledged b}' meteorologists generally.

Right names are extremel}- useful, but we must
not permit them to conceal any underlying
unit}'. By his anxiety to get a clear species,

the author shuts out the light which he might
get from the study of storms of so similar

character that one is compelled to believe that

their differences are due only to difference in

surroundings. Thus water-spouts are onl}- tor-

nadoeson the water, with circumstances remark-
abl}' favorable for observation. They occur
not infrequently on the Great Lakes, and the

change from tornado to water-spout has been
observed more than once. Judging from the

only description known to me of the riband

storms of British North America {Cosmos, 2d
series, iii. 274, 275), thev are also somewhat
modified tornadoes. And while the name
cloudburst refers rather to a single feature of

subordiuate meteorological importance, the

phenomenon is probabl}' often of tornado char-

acter. Indeed, leaving out of account eddies,

which it is not, the tornado differs only quan-

titatively from the other members of that list

of storms which begins with the formation of

a cumulus cloud, passes on to thuuderstorms

and hailstorms, and culminates in the ' low-

centre,' the hurricane, and the typhoon. They
all find their origin in the transformations of

water ; and to overlook the relations thej' have

to each other, is to refuse assistance in a prob-

lem well-nigh insoluble with that assistance.

It is expressly stated (see p. 4 of the last-

mentioned pamphlet) , that the g^'ratory motion

is alwaj'S from right to left. The writer would
point out the exceeding difficulties which sur-

round the determination of this point. Some
of the early observers saw only indications of

a radial inpour, and in the descriptions of

tornadoes one frequently finds dextral whirls

mentioned. In so small a storm, the earth's

rotation would surely have no appreciable dis-

turbing effect ; and that, in a difference of lati-

tude of only a few rods, it should originate

velocities of a hundred or more miles an hour,

is so unlikely that it need hardl}- be considered.

Furthermore on p. 7 the author admits varia-

tions in the g\Tation of the tornado's other

self,— the water-spout. So, while unwilling

to differ from so experienced an observer on
such a point, both the records and general con-

siderations lead the writer to think that the

direction of gyration maj' be indiflferentlj- dex-

tral or sinistral.

There is one possible feature of tornadoes

which has not yet been definitel}' proven, but

of which we ought now to be able to ascertain

the truth or falseness by an investigation like

that just discussed; viz., Are tornadoes dis-

posed to return on the same path ? The writer

spent his childhood in northern Illinois, where
heavy hail and other tornado-like storms are

not rare. He remembers several instances of

their following the exact path of their prede-

cessors. Professor Whitfield {Amer. joiirn.

sc, 3d series, ii. 99) says in regard to south-

ern tornadoes, "It is not an established fact,

but it is commonl}' believed, and with some
reason, that the tornado does, in the course of

j-ears, return along its beaten path, and that
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it is unsafe to build wiicrc one has ever passe<l.

The house in I'ickons county stood on a liill

from wiiic'li a log-ealiin had been blown away
some thirty years before. I witnessed the

last of throe, which have passed along the same
track. I\'ear Hernando, Miss., three have fol-

lowed an unvarying line." lie suggests that

some places arc more favorable than others for

the production of these storms, which would
make them of a more local character than Mr.
Fiuley would be willing to admit.

While Mr. Finley's work, like that of all

others, is capable of improvement, the writer

l>elieves he has done great service to this branch
of science, and deserves the sincere gratitude

of both the student of science and the resident

in tornado districts. In enabling him to pur-

sue his investigations, the signal service de-

serves the commendation of the scieutific and
general public.

ZIEGLER'S PATHOLOGICAL ANATOMY.
A text-hook of pathological anatomy and palhoifenexis.

By Kksst ZiKGLER ; translated by Donald Mc-
Alister. London, Macnullan, 1883. 860 p. 8°.

Tins book is a translation, from the German,
of a portion of Professor Ziegler's work on
pathological anatomy, which appeared two
years ago. The work is not as yet completed
in German, nor does the translation contain all

that has yet been published, covering only the

ground of general pathological anatomy.
Professor Ziegler is a j'ouug man who has

already gained distinction in Germany bv ids

original investigations in connection with tuber-

culosis and certain of the processes involved
in inflammation.

The scope of the present work is to afford

to students and physicians a text-book which
shall give a short and concise statement of
what is known upon the subjects treated, in-

cluding the results of the most recent investi-

gations.

The book opens with a section of three chap-
ters on malformations. This is condensed and
dr^- ; and further, as there are no plates to illus-

trate the monstrosities, the student wishing to

acquire a knowledge of this difficult subject will

do better to fall back upon the earlier mono-
graphs of I. G. St. IJilaire, Foerster, and
Ahlf.'ld.

'J'lion follow four chapters on the pathology
of the blood and lymph, which, though short,

are very good, containing essentially what is

known wyion the suliject. A'eiy little space is

devoted to throml)osis and embolism ; but this

is not a neglect on Ziegler's part, as he treats

of it in detail in that portion of the book which
has not yet been translated.

The succeeding chapters on the retrograde
disturbances of nutrition are worthy of much
l)raise, giving as they do a very clear, though
concise, account of these changes, including
also the results of the latest work on coagula-
tion-necrosis.

The chapter on cysts, consisting of but a
single page, is incomplete, and does not treat
with sutlicient fulness this important subject.

The three chapters devoted to hyperplasia,
regeneration, and metaplasia of tissues, give a
good account of the somewhat meagre knowl-
edge on these points.

In treating of inflammation, the author gives
a short historical sketch of the ideas held at
various times upon the conditions present in

this process, and then devotes considerable
space to the ideas now in vogue, as expressed
by Cohnheim, .Samuel, and others; the exu-
dation from the vessels, due to presumable
changes in the vessel-wall, now forming the
anatomical basis. The parenchymatous inflam-
mations of Virchow find no place in the cate-
gory, nor will Ziegler allow that the connective-
tissue corpuscles take any i)art in the process,
as advanced by Virchow, and still maintained
by von Recklinghausen,
The secondary changes occurring in the

products of an inflammation are well treated
;

a point in regard to which Ziegler has himself
contributed some original work.
The infective granulomata arc removed from

the category of tumors, and are classed with
the inflammations. Under this head are con-
sidered tubercle, syphilis, leprosy, glanders,
lupus, and .actinomycosis.

The anatomy of tubercle and its develop-
ment are fully and well treated, and the rel.a-

tion of the Bacillus tuberculosis to tlie disease
detailed so far as the present knowledge per-
mits.

Virchow's classification of tumors is adopted,
with the exception, as already stated, of the
omission of the granulation-tumors. In refer-

ence to the aetiology of tumors, the author
docs not regard Cohnheim's embryonic-foci
theory as sufficient to explain all cases, thou<'h
undoubtedly applicable to many.
Of the increasing importance of the subject

of parasites in relation to disease, no better
])roof is to be found than in the greater number
of pages devoted to this point in the newer
books ; and among the parasites the Schizomv-
cetes claim the lion's share of attention.

The author gives C'ohn's classification of the
latter, together with a description of their geu-
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eral morphological characters. He then de-

votes considerable space to a consideration of

the conditions, such as temperature, nutritive

substances, and the like, favoring their growth
;

their effect in causing the groups of changes

included under the terras fermentation and
putrefaction ; finall}-, discusses their relation to

disease. Of their method of action, he very

properlj' refrains from expressing an opinion.

The list of pathogenic microbia, according

to Ziegler, is a larger one than the strictly- cau-

tious-observer will admit. For, to go be.vond

as a proven fact that specific organisms have

been found in connection with other diseases

than anthrax, relapsing fever, septicaemia of

mice, and probably with tuberculosis, gland-

ers, malignant oedema, and, under the H^'pho-

mycetes, actinomykosis, is, in the present state

of our knowledge, unwarrantable.

In regard to the mutability of bacteria, the

views of various writers pro and con are given,

but no definite conclusion is expressed.

To the Hyphon^ycetes a chapter is devoted ;

and. while giving a very good account of what

is known in regard to their pathogenic qualities,

one can but be impressed with the fact of the

extreme meagreness of knowledge of the rela-

tion which the ever-present mould-fungi bear

to disease.

The chapter on animal parasites contains

nothing of special interest.

The book as a whole shows evidence of hav-

ing been written by a young man. All that is

new has special stress laid upon it, while the

work of the earlier generation receives less

attention. The author inclines to state things

positivel.y, with but little of the cautious scep-

ticism which marks the writings of the older

and more conservative worker who is prepared

to weigh every objection, and combat eveiy

point.

This latter quality, however, does not in the

least detract from the value of the work, for

the object for which it was intended ; on the

contrary, much enhances it. For nothing can

be more disheartening to the student beginning

a subject, than to be plunged at first into that

mire of doubt which is ever present for him
who attemi)ts a deeper insight into a science.

The English translation is a remarkably good

one. It is certainly as agreeable as it is rare,

to read a smooth translation, where one is not

constantly reminded of the tongue from which

it had its origin.

The letter-press and wood-cuts are much
superior to those usuallj' found in text-books

;

and Macmiilan deserves with Dr. McAlister

the thanks of the English-reading profession

for presenting Professor Zieglcr's work in so

attractive and readable a form.

As a text-book for students, physicians, and
those men of science who are interested in the

sciences upon which medicine rests, it tills a
gap which has long been felt.

ECONOMIC ENTOMOLOGY IN ENGLAND.
Report nf nhseroations of injurious infects during the

year 1SS2, with methods ofprevention and remedij.,

and special report on wire-worms. By Eleanou
A. Ohmkrod, F. M. S , etc. London, 1883.

98 p., illustr. 8°.

This is the fourth of a scries of reports

prepared bj^ Miss Ormerod for the use of the

farmers of Great Britain. The plan of these

reports is peculiar. They consist largely of
abstracts from the writer's correspondence

;

the greater part of wliich is presumaljly in

reply to circulars issued b}' her. In thus col-

lecting and publishing the results of the ex-

perience of the more observing agriculturists,

Miss Ormerod is doing an important work,
and the enthusiasm and energy which she has
displayed in it are deserving great praise. It

is fortunate, however, that she has not confined

herself to the work of compilation, but has
recorded the results of personal observations.

And we venture to suggest that what she

states on her own authority will be read with

more interest than the quoted portions of her

work. For no one but herself can judge of

the relative value of the conclusions of her

various correspondents. We realize, however,
that the publication of the reports of these

correspondents is probably* a considerable part

of the incentive to their co-operation with her
;

and the system has produced such good results

that one should be slow to criticise it.

The report for 1882 contains notes on more
than thirty- difl^erent species of insects infest-

ing fruit, garden-vegetables, field-crops, and
forest-trees. The most serious injury recorded

for that j-ear is that to hops by Aphides. It

is estimated that the loss to the hop-growers
of the United Kingdom from this cause was
not less than £1,750,000. This injury is the

greatest which has been incurred for many
j'ears.

Nearlj- one-half of the report is devoted to

an article on wire-worms, or click beetles. This
article was compiled from notes contributed in

reply to a circular issued b}- the council of the

Royal agricultural society-, and it doubtless

gives a very good idea of the popular beliefs

now held in the British isles i-especting these

pests. We wish that the above-named society



September 21, 1S83.] SCIENCE. 407

would now aflbrd their entomologist, Miss

Ornierod, an opportunity for directing a scries

of comparative experiments to test the truth

of these beliefs.

The report is well illustrated, partially hj-

some of tlie well-known figures of Curtis, and
partially by original figures drawn by the

authoress.

WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

MATHEMATICS.
The elliptic differential equation. — 51. Rud.

Sturm h.i.s here given a method of integration for the

ilx fty _ n
general elliptic differential equation —p-= ± y- — 0,

where X and F are quartic functions of x and y re-

spectively, say, X = E{x — a) {x — b) (x — c) (x — d),

and Y a similar function of y. He shows that this

equation can be integrated directly by aid of an

integrating factor which he determines. Denoting

by Xoo . . . Yab . the products of two of the

factors X — a, X — b . . ., y — a,y — b . . . , then

the left-hand side of the equation -p= ± -7^ = is

VX Vi"
made the exact differential of

by multiplying it by the quantity

..fiu(Y^r^; JIHj; + y)(a + b)-xy- ab]^Scjyab

T VAx + y) {c + d)—xy -
( d]<i/S^Frd] •

— {Math, mm., xxl] t. c. [238

PHYSICS.

Electricity.

Efficiency of telephones. — K. Vierordt meas-

ures the weakening of sound through telephones by

diminishing the sound at the tr.ansmitter until it

just becomes inauilible at the other end. The sound

is measured by the mass and height of a small

leaden sphere, which is dropped upon a tin plate.

Using two Siemens-Hal!-ke telephones, of 20'> and

208 S. U. resistance respectively, he found that the

loss over thirty-four m. of wire was less than seventy-

five per cent of the loss iu air. — (.-Inn. pkys. chem.,

.\ix. lid".) J. T. [239

Electric lighting.— Ganz & Co. of Budapesth
find, that, with a continuous current, the carbon

filament of an incandescent lamp gives out first at

the end where the positive current enters, a spot of

carbon being deposited on the neighboring part of

the glass. If alternating m.ichines are used, the life

of the lamp is almost exactly doubled, and when the

deposit forms it is all around the case.

—

(Emjinefr-

{»£/, June 15.) J. T. [240

ENGINEERING.
A great 'Sound steamer.' — The steamer Pil-

grim, of the Old Colony steamship company, was re-

cently added to the fleet now plying through Loug

Island Sound. The vessel is the largest and the

must expensively fitted up of all steamers which have
yet been built for those waters. The hull is of iron,

d(mble, and built in compartments. The boiler space

is so enclosed by iron bulkheads that the danger of

fire is wholly avoided. The engines are of the stand-

ard beam-engine type, and fitted with the Stevens

valve-gear. They were designed by Messrs. Fletcher

& Harrison, and built by Messrs. Jolin Roach &
Son. The steering is done by means of a Sickles

steam steering gear, and the lighting is performed by

Edison dynamos. The hull is 390 feet long on deck,

375 on the load line; the beam is 50 feet over the hull

and 87.6 feet over the 'guards;' the depth of hold

is 18.0 feet; draught of water, 11 feet. The engine

has a steam-cylinder 110 inches in diameter and 14

feet stroke of piston. There are 12 boilers of steel,

an<l calculated for a pressure of .50 pounds per square

inch. The total power is estimated at 5,.500-liorse

power. The wheels are of the radial type, and are 41

feet in diameter, weighing 85 tons each. The shafts

are 26 Inches in diameter. The cylinder weighs 30

tons; the bed-plate, 30 tons; the beam, 33 tons; the

condenser, 60 tons. The machinery will weigh, alto-

gether, with wat^r in the boilers, l,.3u5 tons. There

are 103 water-tight compartments; and it is consid-

ered that it will be impossible to sink the vessel by

collision or grounding. There are 912 electric lamps

operated by two Edison dynamos of a total of 11,400-

candle power. They are driven by an Armington &
Sims engine, built at Providence, of 150-horse power.

The grand saloon is the largest in the world : it is 350

feet long, and acconnuodates 1,400 passengers, for

whom stale-rooms are provided. — (Sc. Ainer., June

30.) R. H. T. [241
CHEMISTRY.

(Gftirrr,!. phijsUid. and inorganic.)

Apatites containing iodine. — In continuing the

study of the formation of artificial apatite*, A. Ditte

fused baric iodide with a mixture of sodic iodide and

amnionic phosphate, the latter in small quantity. On
slow cooling, the mass crystallized in hexagonal prisms

of the composition Bal... . 3Bai(PO,),. When am-
monio arseniate was substituted for the phosphate, the

corresponding iodarscniatp, 15al, . 3 I5a.,( AsOj,, was

formed. The iodvanadate, Bal^ . 3 Ba,(VO,)j, crys-

tallized in transparent prisms. The strontium com-

poimds, Sri, . 3Sr;,(POJj, and Sri, . 3Sr,(AsO,)4,

and calcic iodvanadate, Calj . 3Ca,(V04)i, were ob-

tained. —
(
Comptcx rendus, xcvi. 1220. ) c. F. M. [242

The spectrum of beryllium.— Mr. H. N. Had-
ley finds that the spectrum of beryllium .shows no

marked analogy with the spectrum of calcium, mag-
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nesium, or aluminum. It does not resemble the

spectrum of carbon, boron, or silicon; but it is more
closely allied to that of lithium. The author therefore

concludes that it is the first member of a dyad series

of elements homologous to calcium, strontium, and
barium.— [Journ. chem. soc, June, 1883.) c. r. m.

[243

Decomposition of -water by the metalloids.—
When distilled water is boiled with sulphur, C. Z.

Cross and A. F. Higgin find that it is decomposed
according to the equation 2 HaO+S S = 2 HjS+SOj.
They also noted that sulphur distilled witli steam or

with the vapor of dilute alcohol. On boiling arsenic

with water, it was converted into arsenious acid and
hydric arsenide. Arsenious sulphide was changed
into a sulfoxy-compound. — {Berichte deutsch. chem.

gesellsch., xvi. 1195.) c. r. M. [244

Pyronome.— This is the name given by M. Sandoy
to a new explosive, consisting of sixty-nine parts of

saltpetre, nine of sulphur, ten of charcoal, eight of

metallic antimony, five of potassium chlorate, four

of rye-flour, and a very small quantity of potassium

chromate. The materials are mixed with an equal

quantity of boiling water, and the mass is evaporated

to a paste, dried, and powdered as wanted. This

mixture is said to be much cheaper than dynamite,

but its manufacture and use must be attended with

considerable danger. — (Chem. techn. rep,, 1883, 154.)

c. E. M. [245

METALLURGY.
Gaseous fuel in iron manufacture. — Mr. W.

S. Sutherland read a paper before the British iron

and steel institute, on the production and utiliza-

tion of gaseous fuel in iron manufacture, in which
he claims that the seams of boilers can be welded in-

stead of riveted, if the heat can be applied uniformly,

and of sufficiently high temperature, without excess of

air or admission of dirt. This kind of heat he has ob-

tained only by the use of coal-gas, Siemens-producer

gas, or water-gas, the preference being given to the

latter. To secure the requisite air in constant pro-

portion, the gas being in excess, gas and air are mixed
before comliustion; probably the first instance of such

a utilization of the principles of a Buusen burner on
a large scale. Explosions are prevented by having an

outlet lightly covered by india-rubber, at some corner

of the main; and when the wave, or disk of flame,

which does not readily turn a corner, reaches this

cover, it breaks the rubber just as a blow would. The
method has been worked some ten years without acci-

dent. From all his expei'ience, Mr. Sutherland con-

cludes, that to produce a good, true, wrought iron,

Siemens gas with varying proportion of air, Instead of

air alone, should be blown into the iron in the Bes-

semer converter. — (Eng. min. journ., July 14, 21.)

B. n. B. [246

Nickel extraction.— Prat and Laroche of Bor-

deaux add powdered nickel ore to a bath of sul-

phuric acid 515° to 66° Baum^: on stirring the mass it

becomes heated, and in half an hour it is nearly solid.

The soluble salts of the metals, thus formed, are

leached out with boiling water. From this solution.

oxalate of nickel Is formed by boiling with oxalic

acid ; the precipitated oxalate of nickel is boiled with

caustic soda, yielding oxide of nickel and oxalate of

soda. The oxalic acid is recovered from the latter

salt. — {Enfj. min. journ., June 2.) E. ii. R. [247

The Doetsh copper extraction process.— This

process has been in use by the Rio Tinto mine for

some years. The ore is crushed to .4 inch in size, and
piled in heaps forty-five feet wide, with suitable chan-

nels at the bottom, and vertical draught-holes. About
two per cent of salt is sprinkled over the top. A
basin thirty feet square is made on the top of the

heap, and the regenerated liquors from the last oper-

ation are run into it. The dissolved and leached

copper is precipitated by scrap iron, the iron liquors

remaining are regenerated by sprinkling them down
through a coke tower, while mixed chlorine and hy-

drochloric acid are forced upward.— (Eny. min.

journ., July 14.) K. H. R. [248

MINERALOGY.
Picro-epidote.— MM. Damourand Des Cloizeaux

have investigated a gray crystalline mineral from
Lake Baikal, and found it closely related to epidole

in crystalline form and optical properties. A com-
plete chemical analysis was not made; but qualita-

tive tests proved it to be a silicate of alumina and
magnesia, with only a trace of calcium. It is sup-

posed to be a magnesium epidote, and the name
'picro-epidote' is proposed for it. — {Bull. soc. min.,

vi. 23.) s. L. P. [249

Jeremeieffite.—A new mineral from the Soktoui,

south-east of Adun-Tschilon in western Siberia, has
been described by M. Damour. It occurs in nearly

colorless, transparent, hexagonal prisms, thus resem-

bling some varieties of beryl and apatite. Hardness,

6.5; specific gravity, 3 28. Qualitative analysis proved

it to be essentially a borate of alumina. Before the

blowpipe it is infusible, loses its transparency, and
colors the flame green (boron); with cobalt solution,

it assumes a blue color. It is insoluble in acids,

except after strong ignition, when sulphuric acid dis-

solves it. Chemical analysis yielded BjO^, by dif-

ference (40.19) . AI.2O, (55.03) . FeoO, (4.08) . K, O
(0.70) = 100%, from which the formula (Al, Fe)., BjOfi

is derived. It is named after the Russian mining
engineer, Mr. Jeremejew.— {Bull. soc. min., vi. 20.)

s. L. p. [250
METEOROLOGY.

Bavarian meteorology.— The quarterly publica-

tions of the meteorological stations in Bavaria deserve

special mention for the model way in which the ob-

servations are recorded, and for the excellent dis-

cussions which accompany them. The concluding

number of the series for 1882 contains a monograph
by Dr. Lang upon the observations at Munich for

sixty-seven years. Among the results reached is that

the mean pressure for any day can be better obtained

by taking the mean of the observations at six a.m.,

two and ten p.m., than by any otliei- of the eight dif-

ferent combinations tested. The mean of the maxi-
mum and minimum for the day gives in general

nearly as good a result. Similarly of the tempera-
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ture, the best conibioation is the mean of the seven
A.M., two and nine p.m. observations, but the mean
of the inaximum and minimum is nearly as good. —
{lieob. met. stiit. in liivjern, iv. 4.) w. u. [251

Rainfall at Hawaii.— The meteorological condi-

tions of ibe island of Hawaii are so peculiar, that,

though the island is not large, in one portion rain

seldom falls, and the land is a desert; while in anotlier

the rainfall is so e.xcessive that it is said it should be

measured, not in inches, but in feet. In proof of the

excessive rainfall, the following figures have been
furnished by Dr. C. S. Kittredge of Hilo, Hawaii.
The observations were made by Dr. Wetmore at

Hilo.

Rainfall at Hilo, Uawaii.

Janimry .

February

.

March
April . .

May . .

July '.
'.

AuKUst .

Bcplrmbcr
Oclobor .

November
December

Surae.

For the three years April 1, 1880 to April 1, 1883, the

total amoimt is 463.6 inches, averaging 154..5 inches

each year. — w. u. [252

GEOGRAPHY.
(^Arctic.)

North-west America. — Reports from the island

of Kadiak, Alaska, state that the spring has been un-
usually late, and on the 6th of June summer seemed
to have just set in. During the preceding three

months, the rainfall had averaged eleven inches per

month. Salmon -canneries had been established at

Karluk, on the island of Kadiak, and at Seal bay,

Afognak island. On Cook's inlet, a cannery had
been established at the Kassilax river. Exploring
parlies were examining the shores of the inlet for

minerals. One party was ascending the Sushitno
river, where Doroschin reported gold many years ago.

Another party had sailed for Kamishak bay, Aliaska
peninsula. An experiment in sheep-raising has been
going on, on the island of Kadiak, for three years.

Success seemed certain, as the wool improved in

quantity and quality, and was free from burrs and
impurities. In adding to the number, an epidemic

disease was introduced; and of the flock of three

hundred, only about thirty survived. Rev. S. Hall

Toung has been making a study of the religious be-

lief of the T'linkit Indians of the Alexander archi-

pelago, which will shortly be made public. The
U. S. revenue-steamer Curwin left Sitka on her

Arctic cruise, June 10. At Juneau City, the

largest shipment of gold-dust ever made was sent by
the June steamer. The troubles among the miners

here have caused many to depart. It appears that

the rock containing the gold Is of a loosely crystalline

or granular nature, whicli weathers to a gravel. The
lighter portions of this wash away in the rains; but

the gold settles down into the remainder, which be-

comes much richer than the original rock in equal

quantities. This gravel is said to exist on the upper

parts of the auriferous mountain-belt. Prospectors

claim this gravel as placers, and desire to work it

under the law governing placer-mining. The com-

panies who have taken up ((uartz- claims desire to

have it regarded as quartz or vein mineral: hence

the conflict, which was to have been settled by

the ofllcers of the U.' S. S. Corwin. The decision

has not been made public. Prospectors have

gone to explore the country about Yakutat bay,

where the Indians have hitherto been hostile. Re-

ports as to its richness in gold have long been preva-

'lent; but so many have met their death from the

natives, that hitherto no one has dared attempt ex-

ploration. The parly consists of five men, with six

months' provisions, and was transported by the

U. S. S. Adams. The prestige of the naval vessel,

it is hoped, will afford them protection. The
schooner Alaska has sailed from San Francisco,

for Golovine sound, Alaska, taking with her a small

stern-wheel steamer and a complete mining equip-

ment and some twenty-five miners. The mines are

situated on the Fish river, which forms part of the

water-communication between Grantley harbor and

Golovine sound. It is stated that the ore is a very

rich argentiferous galena. The parties engaged in

the enterprise have been several years investigating

the deposit, and feel sufficiently encouraged to begin

a regular prosecution of the business. In this vicin-

ity, graphite is known to occur in a sienitic rock,

in considerable quantities. This will be the most
northern mine actually worked in the western hem-
isphere.— w. H. D. [253

(South Ainerica.)

Bove's new expedition.— Lieut. Bove pro-

poses a new expedition to complete studies begun

during his last journey in the southern part of the

Argentine republic. He proposes to investigate the

present physical and economic condition of the coun-

try, with a view to closer commercial relations with

Ii.aly. He will take up the exploration of Patagonia

and Tierra del Fuego, especially the basin of Santa

Cruz, the canals of western Patagonia, and the habit-

able country extending from the Ona to the Cioniu

Clionos. The inhabitants are totally unknown. The
explorer has placed himself at the disposition of the

Argentine government for the purpose of placing

light-houses on Staten island and other points need-

ful for navigation, an arrangement which will facili-

tate the prosecution of his other investigjitions. For

transportation he will depend partly on the English

missionary board, who have promised co-operation,

and will afterward equip for exploration one of the

small vessels always obtainable for such purposes

cither at the Falkland islands or Punta Arenas. The
journey will occupy a year, and cost about five thou-

sand dollars.— {liecue geoyr. June, 1883.) w. u. d.

[254
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BOTANY.
Ellis' North American fungi.— Dr. Farlow, wbo

edited the third and, in part, the eleventh century of
this collection, contributes valualjle notes on some of
the Peronosporeae and Uredineae so far distributed,
witli some pertinent remarks on the nomenclature
of the latter group. Though desirous of retaining
the earliest specific names wherever practicable, the
writer does not believe, lyith Winter, in applying the
name given to the Aecidium of a Puccinia or other
teleutosporic form to the species, when its several
stages are grouped under the generic name of the
latter form. " For practical reasons, if for no other,

the custom of substituting an aecidial specific name,
for a name given to a Uredo or teleutosporic form,
should by all means be avoided. Of all the Uredi-
neae described by older writers, probably none are
more difficult to determine satisfactorily at the pres-
ent day than the species of Aecidium, so called. Origi-
nal specimens of that genus are, as a rule, not so well
preserved as those of other genera of the order; and,
if one usually gets little satisfaction from examina-
tion of what is left of the original types, he is scarce-
ly better off on reading the older descriptions. It

was not unfrequenlly the habit of older mycologists,
to desciibe as varieties of one Aecidium forms found
on the most diverse plants; and most certainly it is

going too far to substitute for the name of a Pucci-
nia, let us say, which has passed current for many
years, the name given by an old authority, like Per-
soon or Link, to what he considered a variety of an ill-

defined Aecidium. It cannot be said that any want
of respect to the older writers is shown by abandon-
ing their aecidial names in such cases."

Witli respect to the Uredo name, however, the case
is held to be somewhat different. "As a matter of
fact, the types of the earlier-described Uredo forms are
much better preserved than Aecidia, and examinations
of older herbaria frequently enable one to determine
with accuracy what form was meant by an older
author. Furthermore, the Uredo and teleutosporic
forms frequently are found together in the same
sorus, or in close proximity; and examinations of
authentic specimens often show the relation of an
old-described Uredo to a more recently described
teleutosporic form. The most important considera-
tion, however, is the following. Many of the forms
now recognized as teleutosporic have one -celled
spores, and were originally described as forms of
Uredo; and, in such cases, one must go back to the
original specific names." He adds, however, "If I

have advocated retaining the older Uredo name
in cases where we know with cei'tainty what was
meant by the earlier mycologists, I have by no means
intended encouraging the use of names about which
there is doubt, either from the absence of typical
specimens, or confusion of several species by older
writers. Rather than favor that method— if one
may say so— of forcing priority, I should prefer to
give up the substitution of all old Uredo names, ex-
cept, possibly, in the case of species now referred to
Uromyces." The use of the parenthesis for the or-
iginal authority for the species, though somewhat

cumbrous and generally discarded by phenogamic
botanists, is, on the wliole, advocated, especially since

the genera of fungi are often not very definitely

fixed. "A species of Fries, for instance, may, dur-

ing five years, be dragged through no one knows how
many new genera; and it is with a mildly malicious

satisfaction that one sees those modern writers who
adopt minute generic subdivision, forced by the pre-

vailing custom to add the ' {Fr.) ' as a slight tribute

to the past."

Besides the characters of eight species, pieviously

nondescript, the notes also contain mucli critical in-

formation concerning the synonymy of many of tlie

species, and the geographical distribution of others.

An interesting fact is the preponderance, among our

Peronosporae, of species germinating by the produc-

tion of zoospores, though this would appear to belter

adapt them to an insular climate than to ours, which
is a continental one, subject to extremes of heat and

moisture. — {Proc. Ainer. acad., May 0, 1S83. ) w. t.

[255

ZOOLOGY.

Crustacea,

Parasite of the salmon.— Carl F. Gissler in an
anonymous article, in the American naturalist for

August, describes and figures, as a new species of

Caligus, a parasite of the salmon of Puget sound.

The species is probably Lepeophtheirus salmonis,

which infests the salmon upon both sides of the

North Atlantic. — s. I. s. [256

Brachyura and Anomura off the coast of

New England.— In a preliminary report on the

Bracliyura and Anomura dredged in deep water off

the south coast of New England by the U. S. fish

commission in 1880-82, S. I. Smith enumerates

thirty-one species taken in sixty-five to six hun-
dred and forty fathoms, and gives full descriptions

and figures of the new forms discovered. The report,

although only a supplement to a notice of the Crus-

tacea dredged in the same region in 1880, describes

three new genera and seven new species. Of the

thirty-one species enumerated, only four were known
from the south coast of New England jnrevious to

1880, and more than half of the whole number were
new to science; and yet none of the species belong

to the abyssal fauna proper, and nearly all of them
were taken most abundantly in less than two hundred
fathoms. , The dredgings off Martha's Vineyai-d in

1882 revealed the total, or almost total, disappearance

of several of the larger species of Crustacea, which
were exceedingly abundant, in the same region, in

1880 and 1881. The disappearance of these species

was apparently connected directly with the disappear-

ance of the tile-fish (Lopholatilus) from tlie same
region; and on this account complete tables are given

of the specimens examined from all the dredgings in

the region in question. Five species, which were ex-

ceedingly abundant in 1880 and 1881, were not found,

or found only very rarely, in 1882; and five others,

taken several times in 1880 and 1881, were not taken

at all in 1882. These species were specially charac-

teristic of the narrow belt of comparatively warm
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water, — in sixty to one hundred and sixty fathoms,

— which has a more soutliern fauna than the colder

waters either side. Professor Verrill has suggested

that there was a great destruction of life in this belt

in the winter of IS.'^l-8'2, caused by a severe storm

agitating the bottom-water, and forcing outward the

cold water that occupies the great area of shallow

sea along the coast, thus causing a sudden lowering

of the temperature along the warm belt.

Among tlie forms described are two new genera of

Galalheidio, in one of which there are no appendages

on any of the first tive abdominal somites of the

adult male, liul the nu)st interesting forms are two
genera of lR'rinit-cral)s, — Parap:igurus and Sympa-
gurus, — in which the brancliiae present types of

structure intermediate between the phyllobranchiae

of ordinary paguroids, and the trichobr.anchiae of the

Astacidae, etc. — (Proc. nat. mxui., \i., June, 1883.)

s. I. s. [257

VERTEBRATES.
Development of muscle fibres and their union

with nerves. — Altliough \ ery numerous researches

liave been made on the dilTerentiation of striped

muscles, and on the termination of their motor nerve-

fibres, yet the multifarious observations h.ave often

been too incomplete to lead to any but conflicting

and unsatisfactory theories. An important contribu-

tion toward reducing this unfortvinate and excessive

confusion to order is made by L. Bremer, who has

studied the post-embryonic changes in lizards, frogs,

and mice. The nucleus of tlie muscle-fibre, together

with the pi-otoplasm surrounding it, constitutes the

so-called muscle-corpuscle; the corpuscle is much
more prominent in young than in old muscles, for

its protoplasm is gradually differentiated into muscu-
lar substance; a small number of corpuscles enters

into the formation of each fibre; the substance of the

muscle forms a network, which was first partially

recognized by Heilzmann ( Wien. •siUunr/nber. xvii.

abth. 3, 1873) ; the meshes of this network appear

polygonal in transverse, rectangular in longitudinal

sections; the network is a modification of the proto-

])lasmatic network of the corpuscles, and is so arranged

that there are alternating rows, both transverse and
longitudinal, of fine knots and large knots (correspond-

ing to the fine ami broad striae); the fine knots are

connected by fine threads, and the large knots by

coarse threads; hence there is a fine and a coarse net.

The post-embryonic multiplication of fibres takes

place by means of the structures described by Margo
( Wien. sitzungnber. xxxvi. 2211) under the name of

'sarcoplasteii ;' there are lines or chains of musclo-

corpuscles, united by the protoplasm net, and derived

by proliferation from the corpuscles of the original

fibres; the sarcoplast gradually separates from the

parent fibre, undergoing muscular differentiation

meanwhile, ami also becoming contiected with the

nerve. The growth of the fibre is initiated by a

multiplication of the corpuscles; the sarcolemma is

not present at first, but apiiears later, being probably

formed by the fused cell membranes of the corpus-

cles, to which appears to be added a coat of coiniec-

tjve tissue, and also around the motor plate between

the two sarcolemmic coats, an extension of Henle's

sheath of the nerve.

The motor nerve plates are formed as follows:.

When the sarcoplast begins to change to muscle, the

nerve grows towards it until the two meet and unite.

In lizards only a single nerve-fibre, in the frog and

mouse several together, thus approach the future

muscle. At the jioint of contact, the muscle-cor-

puscles change, so that an accumulation of proto-

plasm and a proliferation of nuclei occur there.

These accumulations were first described by Kiihne

under the name of ' niuskelspindeln ' (Virchow's

arch., 1863, 116), and are mentioned by many subse-

quent writers: Bremer now shows that they are

young 'end-plates.' Into these the ramifications of

the nerve penetrate, after the medullary sheath has

been lost. The details of the process, of course, vary

in different animals, as do also thi^ final forms of the

motor plates.

Besides the motor terminations, there are others,

which the author believes to be probably those of the

sensory nerves. The fibres running to them are

either small and medulUitc'd, or naked and end in

ramifications upon the muscle, without any conspic-

uous collection of nuclei and protoplasm at the place

of junction. The smaller nerve endings occur on

the same fibres with the motor plates, and probably

both exist on every fibre. The smaller endings,

Bremer designates as 'enddolden' in contradistinc-

tion to the 'endplatten.' (Sach's paper on the sensory

nerves of muscles is not cited by Bremer.)

Hensen has advanced the view that the connection

between the nerves and the peripheral cells exists

from the first in the embryo, and that, as the cells

divide, so do the nerves. Bremer's observations

show that with muscles this is not the case. More-

over, Kleinenberg's theory of the evolution of muscle

and nerve must be at least modified, if not .set aside.

(That the union of the nerve-filament with the pe-

ripheral organ is secondary, is shown also by His.

Science, i. 956.) — (Arch. mikr. anat. xxii. 318.)

c. s. Ji. [258
ANTHROPOLOGY.

Folk-lore in the Paujb.— Mrs. F. A. Steel is

collecling the folk-stories among the natives in

the Panjab. No. 18 is a charming shepherd-tale

common among the cattle-drover's children in the

forests of the Gujranwala. It is about Little Ankle-

Bone. Once upon a time a little shepherd was eaten

by a wolf, that hung the ankle-bone of his victim

to a tree. Some robbers, dividing their spoil, were

startled by the falling of the bone, which became a

little lad, and did many wonderful things, taming

all the beasts of the field, and fowls of the air. He
changes a pond into milk, by the side, of which he

sits under an oak-tree, playing his shepherd's pipe,

while all the animals come to listen, and to drink out

of his marble basins. The series will be continued.

— {Imlian antiquary, xii. 10.5.) j. w. p. [259

Lorillard City. — .\flcr his researches at Chichen-

Itza, M. Charnay made an e.xcursion into the country

of the Lacandones,— a fierce, indomitable tribe, of

whom it is most desirable to have more information.
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M. Charnay found the ruins of an ancient city, which
he named after his generous patron. In his explora-

tions here, he was assisted by a young Englisliraan,

'Mr. Alfred Maudslay, with whom he shares the honor
of discovery. The town is about 17° N., on the

left bank of the Usumacinta, on the boundaries of

Guatemala and the two Mexican provinces of Chiapas

and Tabasco. The ruins resemble those of Palenque
in the material, arrangement of interiors, decorations,

and glyphs. The great stone slabs of Palenque
carved with inscriptions and bas-reliefs, are replaced

here by lintels covered with superb sculpture (cf. 1.

1008.) — [Proc. roy. geogr. soc, Y. 44.) J. w. P.

[260
Shaking towers.— Col. Lovett, in his journey

through northern Persia, visited the shrines of some
dervishes, near which is a minar, curious for possess-

ing the same property that makes the shaking towers

of Ispahan famous. When shaken by a man stand-

ing on the top, it oscillates sufficiently to cause a

brick placed on the edge of the cornice to fall. It

is about thirty-five feet high, and six feet diameter

at the base, tapering gently upwards. This property

of vibrating is attributed at Bostam, as it is at

Ispahan, to miraculous interposition of the local

saint. It is, of course, due to the elasticity of the

bricks and cement used, the latter becoming more
elastic with age. — {Proc. roy. geogr. soc, v. 80.)

J. w. p. [261
Explorations in Guatemala..;— Mr. A. P. Mauds-

lay, mentioned in M. Charnay's researches, has pub-

lished separately some of his own personal explora-

tions, with a map and ground-plans. Starting from
Livingstone, Guatemala, he first visited Quirigua,

whose ruins consist of raised mounds and terraces,

usually faced with stone, and near to these, carved

monoliths. The latter are of two kinds : high upright

stones, ornamented with human figures and tables

of hieroglyphics; and low broad stones, in the shape

of some animal. The first named measure three to

five feet across, and 12 "to 2.5 feet out of the ground.

On both back and front, the principal ornament is a

human figure in relief, decked out in the barbaric

splendor usual throughout Central America. Mr.
Maudslay suggests that the inevitable human face on
the thorax may explain the function of the great num-
ber of masks from this quarter. The second class of

carvings is very interesting. One specimen, weigh-

ing about eighteen tons, represents a turtle having a

human head, with projecting ears richly ornamented.
In place of the tail is the life-sized figure of a woman
sitting cross-legged, and holding a manikin sceptre

in her hand. The whole surface of the block is pro-

fusely ornamented. Nowhere in tlie neighborhood
are there traces of houses. The exploration at Qui-

rigua led to an attempt to fix the site of Chaciyal,

mentioned by Cortez.

Leaving this spot, Mr. Maudslay visited Copan,
where the sculptures impressed him as being above
those of Quirigua in execution. From Copan our
traveller wandered next to Tikal, north-east of Lake
Peten, only once before visited by a foreigner, Ber-
nouilli. All the houses here are built of stone, and

coated with plaster. Inside, the walls are seven to

eight feet high, and the stone roof forms a narrow

gable. The rooms within are very narrow, resem-

bling long passages. The town was laid out in a rect-

angular form, the slopes terraced with sustaining

walls. The houses are often built on raised founda-

tions, stone-faced in the same manner. The most
imposing buildings are the five temples raised on
pyramidal foundations, in front of which are steep

stairways leading up to the doors of the temples.

There is no trace of any idol or object of worship in

these buildings, but carved slabs and circular altars

are found in the plaza. The next point of interest

was a ruined town on the Usumacinta. On the top

of a steep bank GO feet high staiids the first row of

houses, and the town is built on a succession of stone-

faced terraces reaching more than 250 feet in height.

Instead of the long, narrow interiors as at Tikal, the

houses are broken into a number of recesses by but^

tresses supporting the roof at intervals, and stone Is

used instead of sapote-wood for lintels. One of the

houses at Usumacinta is minutely described by Mr.

Maudslay. In nearly all the houses, around the idols,

stand earthen pots partly filled with some resinous

substance, which the Lacandon Indians probably

placed there, showing that the old faith has not died

out. At this point Mr. Maudslay met M. Charnay.

This very important paper closes with a short

sketch of the Lacandones. — {Proc. roy. geog. soc,

V. 18.5. ) o. T. M. [262

NOTES AND NEWS.
News of a serious character has been received

from the Greely relief expedition. The Proteus

and Yantic sailed from St. Johtis, Newfoundland,
June 29. They arrived safely at Disco on the 6th

and 12th of July respectively. The Proteus with
Lieut. Garlington and the relief party, with sup-

plies, etc., sailed from Disco for Cory island, arriving

on the 16th. On the 21st she started for Smitli

sound, and reached a point in latitude 78° 52', lon-

gitude 74° 25' W., a few miles north and west of

Cape Sabine, where she was beset and crushed in

the pack. The party succeeded in saving boats and
provisions sufficient to sustain them during their re-

treat, and made their way across Smith sound and
along the eastern shore to Cape York, and reached

Upernavik on the 24th of August, all well. Eecords
had been left at Littleton island which apprised the

Yantic, on her arrival, of the disaster. A search

was immediately instituted, and on reaching Uper-
navik, Sept. 2, it was found that the Proteus party,

after suffering severe hardships, and traversing six

hundred miles of the Arctic sea, had arrived in

safety. No news was obtained of the Greely party,

no supplies had been landed for tliem, and their situ-

ation must be considered as grave. Some rumors
had reached the Danish settlements by parties of

Eskimo, which, however, are not to be considered as

of any weight; and there is yet no reason for sup-

posing that any ill fortune, further than the loss of

anticipated supplies, has befallen Lieut. Greely and
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his companions. The failure to land supplies was
probably due to the conditions of the ice at I.iltletou

island, but nothing can l)e stated with certainty in

advance of more explicit information. Tlie Tantic,

with the rescued party, arrived at St. Jolins, Sept. 13.

— At a meeting of the Scottish meteorological soci-

ety, July 26, the following scheme, according to

Nature, was adopted, looking to the establishment

of a zoological station in the Firth of Forth: —
It is proposed to enclose the Granton quarry, which

has an area at high water of about ten acres, and
depths varying to sixty feet, so as to regulate the in-

flow and outflow of the tide in

sucli a manner, that, while ad-

mitting abundance of sea-water

at each tide, fish and other ani-

mals will be prevented from
escaping out of the enclosure.

This will be done by means of

stakes and wire, with other

kinds of netting. The quarry

will then be stocked with all

kinds of fish and marine inver-

tebrates. When it is desired

to separate fish or otlier animals

for special study, this will be

done by floating or fixed wire

and wood cages.

A barge about sixty-four feet

by twenty-seven feet, of great

stability, will be moored in the

enclosure; upon this will be

built a house with laborato-

ries, workrooms, and a library

;

it will also be furnislied with

a small windmill to pump up
sea-water into a tank on the

roof. The water in this tank

will be conveyed by pipes to

the various tiled tables, glass

jars, and aquaria of the estab-

lishment. A small cottage will

be built on the shore for the

accommodation of the keeper

and engineer, with one or two
spare rooms. A steam pinnace

for dredging and making obser-

vations in tlie Firth of Forth

and the North sea will be at-

tached to the station.

A naturalist will be appointed whose duty will Ije

to make continuous observations and experiments,

assisted by the engineer and keeper. There will be

ample acconirao<lalion for four other naturalists to

work at the station, and carry on investigations ; and,

so far as the accommodation will permit, British and
foreign naturalists will be invited to make use of the

station free of charge.

Towards the carrying-out of this scheme, the Duke
of Buccleuch has liberally granted a lease of the

quarry at a nominal rent, with permission to erect

a cottage on the shore. A gentleman wlio takes a

has offered 1,000 i. to construct the barge, and fit

it up with laboratories anil workrooms. Mr. J. Y.
Buchanan has promised to fit up one of tlie rooms on
tlie barge as a chemical laboratory suited to the re-

quirements of the station; Mr. Thomas Stevenson,

the society's honorary secretary, has agreed to give

his professional services in enelosing the quarry

gratuitously; and Mr. John Anderson has under-

taken to provide the station with a salmon and trout

hatchery. Mr. John Murray will furnish the labora-

tories with apparatus, and place his large zoological

library at the service of workers. A number of gen-

tlemen have promised to sup-

port the undertaking when
once commenced; and it is

expected that within a few
months the station will be pre-

sented with a steam-pinnace

and with funds for the erec-

tion of a cottage on the shore,

— the only desiderata to com-
plete the scheme.

The society granted three

hundred pounds for the first

year, and two hundred and fifty

pounds each for the two suc-

ceeding years, toward the ex-

penses of the station. It is ex-

pected that by the beginning of

November the proper work of

the station will be begun. Al-

ready several distinguished

naturalists have signified their

intention to avail tliemselves

of the altogether unique facili-

ties which will be afforded by
this zoological station for the
successful prosecution of bio-

logical researcli.

— In a report on the mineral

resources of the United States,

during 1882 and the first half

of 1883, shortly to be published

by the U. S. geological survey,

Mr. Albert Williams, jun., has
compiled a series of special

statistics, of which the follow-

ing totals will be of interest

to our readers.

Omitting the local consump-
tion, there were mined 43,1.30,803 tons of Pennsylva-

nia antlir.icite. and 87,903,038 tons of other qualities

of coal, including a small amount of anthracite won
outside of Pennsylvania; the respective colliery val-

ues being $07,044,442 and $10i),'.l.53,797. Of iron,

1.350,000 tons were mined, wortli $44,'77;),OCO; while

there were consumed in all the iron and steel works,
including furnaces, 5,610,000 tons of anthracite and
9,740,000 tons of bituminous coal, 5,130,000 tons of

coke, 14.'>,7.')0,0OO bushels of charcoal, and 5,800,000

tons of limestone. The product of gold is estimated

at $48,750,0IK), and of silver at $70,2(10,000. In otlier

warm interest in the progress of research in Scotland words, the mint value of the precious-mcial product
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was S8S,048,2.'39 less than tlie colliery value of the

coal produced during the same eighteen months.

Of crude petroleum, 41,415,163 barrels, valued at

$35,010,476, were produced, — a diminishing product

with an increasing value ; while 149,646,232 pounds
of copper were mined, valued in New York at §24,-

538,091, — an increasing product with a diminishing

value.

The lead product was 202,890 tons, worth in New
York $18,924,550; and of zinc, 51,765 tons, valued at

$5,311,620. 75,472 flasks, or 5,873,508 pounds, of

mercury were produced, worth in San Francisco

$2,100,750. Of nickel, the product in 1882 was 281,-

616 pounds, worth §209,777, but the reduction-works

closed in 1883; while of cobalt, ore and matte, the

product for 1882 was valued at S15,000.

Of other metals, there were mined in 1882, 3,500

tons of manganese, with a spot value of $52,500;

2,500 tons of chromium, worth in Baltimore $100,000

;

and 60 tons of antimony, worth about $12,000. It is

stated that a trifling amount of tin ore has been

mined, and the production of metallic tin on a small

scale begun.

The estimated value of the building-stone quarried

in 1882 is §21,000,000; grindstones, §700,000; soap-

stone, $90,000 (6,000 tons); brick and tile made,

$34,000,000; whiteware, $5,000,000; lime, $21,700,000

(31,000,000 bbls.); cements, $3,672,750 (3,250,000

bbls.); pumice quarried, §1,750 (70 tons); plios-

phates dug, §1,992,462 (332,077 tons); marl, $540,000

(1,080,000 tons) ; mica, $250,000 (75,000 lbs.
) ; barytes,

$160,000 (20,000 tons); asbestus, §36,000 (1,200 tons);

and asphaltum, $10,500 (3,000 tons): There were

further produced in 1882 and 1883, 9,618,569 barrels

(2,693,196,520 lbs.) of salt, valued at §6,480,210; 2,-

100,750 pounds of borax, worth $562,903 ; and in

1882, of sodic carbonate, over 1,600,000 pounds;

and of copperas, 15,000,000, worth $112,500.

The value of precious stones found in 1882 was,

before cutting between $10,000 and $15,000; after

cutting, between §50,000 and $60,000. And there

were mined 500 tons of corundum, valued at §6,250;

75,000 tons of quartz ; and in 1882 and 1883, 687,500

pounds of graphite, worth §55,000.

The total value of the metals produced in the

United States, during 1882, is estimated at §219,756,-

004; and of the non-metallic mineral substances,

$234,156,402: making the total mineral product

$453,912,406.

No data seem to have been obtained regarding

many of the minor mineral products, while in the

majority of cases the figures appear to be ap-

proximations only. These defects can doubtless be

remedied, in the future, by the adoption of better

laws and methods for the collection of our mineral

statistics.

— Hachette publishes a book of travel by Edmond
Cotteau, entitled ' De Paris an Japon a travers la

Siberie.' It is well illustrated, and, apart from the

illustrations, is especially valuable as indicating how
unchanged and identical the civilization of old Rus-

sia, as seen in Moscow and similar cities, has been
transplanted, as it were bodily, to successive and nu-

merous localities stretching from the Ural to the

Pacific, and to the borders of the Arctic Sea.

—A dainty and unique little book is published by
Charles F. Lummis of Chillicothe, O. It is a minia-

ture quarto, 6.5x7.5 cm. in size, made of twelve

leaves cut from the thin paper-like Layers of birch

bark. Appropriate woodcuts cover the slightly thicker

outer pages, while the interior is given to ' Birch-

bark poems, vol. ii.,' by the publisher. AYe cannot

say much for the eight little ' poems,' of which only

the first, on ' silver-birches,' has any special appro-

priateness; but the setting is excellent and attractive,

and reflects well the taste and skill of the author.
— The Manchester (juardian of July IS gives the

following report of M. Pasteur's speech at Dole on
July 14, when bis fellow-townsmen placed a memo-
rial tablet in the wall of the house in which he was
born. The tablet says simply, "Here was born Louis

Pasteur, Dec. 27, 1822." M. Pasteur's remarks were

as follows: "I am deeply touched by the honor
which the town of Dole has conferred upon me; but

permit me, while expressing my gratitude, to depre-

cate this excess of glory. In rendering to me the

homage which is usually rendered only to the illus-

trious dead you encroach too hastily upon the judg-

ment of posterity. Will it ratify your decision? And
ought not you, Mr. Mayor, to have prudently warned
the municipal council against so hasty a resolution?

But, having i^rotested against this outburst of an ad-

miration which I do not merit, permit me to say that

I am touched to the bottom of my heart. Your sym-
pathy has united in this commemorative tablet two
great things which have been at once the passion and
the charm of my life, — love of science, and reverence

for the paternal home. —O my fatlier and my mother

!

my dear departed, who so modestly lived in this

little house! it is to you that I owe all. Your en-

thusiasms, my brave mother, you transmitted them
to me. If I have always associated the greatness of

science with the greatness of the country, it was be-

cause I have been full of the sentiments with which
you inspired me. And you, my dear father, whose
life was as rude as your rude trade, you showed me
what patience and sustained efliort could accomplish.

It is to you that I owe the tenacity of my daily work.

Not only had you the persevering qualities which
made life useful, but you had an admiration for

great men and great things. ' Look above, learn

there, seek to rise always,' — this was youi' teaching.

1 see yon again after your day's labor, reading some
story of battle from a book of contemporary history

which recalled to you the glorious epoch which you
had witnessed. In teaching me to read, it was your

care to teacli me the greatness of France. Be blessed

both of you, my dear parents, for what you were;

and let me transfer to you the homage which is to-

day bestowed upon this house. — Gentlemen, I thank
you for giving me the opportunity of saying aloud

what I have thought for sixty years. I thank you
for this celebration and for your reception ; and I

thank the town of D61e, which does not forget any
of its children, and which has borne me in such re-

membrance." M. Pasteur's father was a tanner.
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THE NATIONAL OBSERVATORY.

We call the naval obsenatory at Washing-

ton ' national,' not because we would ignore

its recognized official title, but because we

wish to emphasize the facts, so often lost sight

of, that it is the propertj- of the nation, that

it is the only observatory of the first class

which the nation possesses, and that its opera-

tions should be equally available for every

department of the government. Such an in-

stitution is a national one, bj- whatever name

it may be called ; and the question of its

direction and supervision is one of interest to

ever}- government office having need of such

astronomical observations as can be made onl}'

at a fixed observator}-. The general principle

that it should be under purely scientific control

is one that has generalh- been conceded in the

abstract, but has not alwa3-s been acted upon.

Sears Cook Walker, who, thirt^'-five years ago,

was perhaps the most eminent astronomer of

America, propounded this principle in a pub-

lished letter ; but Maury was then near the

zenith of his power, and little notice was taken

of the opinion of the subordinate. From that

time to this, the superintendency has remained

in the hands of line-officers of the navj-. The

officers of our navy are of too high a charac-

ter, and have too much self-respect, to pretend

to a knowledge which they do not possess :

we mav therefore inquire how it happens that

they claim the exclusive direction of an estab-

lishment most of whose operations are outside

the line of their professional qualifications.

Secretarj- Chandler has never given official

utterance to his views ; but he is understood

to have said that he did not feel authorized

to deviate from a precedent which had been

sanctioned by forty years of usage. Precedent

is, in one form or another, the basis of the

principal argument on which the present s^'s-
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tem is sustained : we shall therefore inquire

whether it has any real validity.

In order that such a supposed precedent

may afford any sound reason for its continu-

ance, the system must have resulted from the

matured judgment of his predecessors, whose

acts the new secretary followed. Unless this

was the case, unless he was doing what the}-

would have done under the same circumstances,

the argument could have had no legitimate

weight. Now, if one looks more closely at the

case, he will see that there is a great deal of

precedent on the other side. With one ex-

ception, not a superintendent had ever been

appointed before his time who was not a profes-

sional astronomer, or had not some standing

in the scientific world. Maury, Gilliss, Davis,

and Rodgers were all recognized as having, in

some form, qualifications arising from emi-

nence in science or from a familiarity with

scientific affairs ; and it was this consideration

which prompted their selection, and not merely

the fact that they were naval officers. We
might therefore claim that Secretary Chandler

himself had deviated from precedent in ap-

pointing superintendents on the sole ground

of naval rank. Indeed, we believe that Sec-

retary Chandler was the first who ever gave

any real hearing to what the astronomers of

tiie country had to say on the subject. On all

previous occasions, vacancies in the super-

intendency had been filled so quickly, that they

never had had time to give an organized ex-

pression to their views at the critical moment,

even supposing they had been disposed to find

fault with the selection, which certainly was

not always the case. A plaintiff whose suit

had been postponed from time to time for forty

years might well feel dissatisfied, if, when

finally heard, the decision of the judge should

be, that the defendant had remained so long in

possession, that he must now keep possession,

no matter what tiie merits of the case. It

should not be forgotten that the theory that the
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observatory needs nothing but an administra-

tive officer, whose sole dutj- it shall be to take

charge of the building and grounds, preserve

order, and conduct the cori'cspondence, leaving

the scientific work to the professors and lieu-

tenants, was never heard of, except when no

other argument was available, and is now not

likely to be supported even by the line-officers

themselves.

The tersest form iu which the case is put

by these officers is this : " The system has been

tried for forty j'ears, and has worked well ; let

us leave well-enough alone." But has there

been any sj'stem? Certainly not, unless a

total absence of sj'stem can be called a system.

And in what way^ has it worked well? This

depends on the standard bj- which we measure

it. We may admit that iu the eyes of the con-

servative public every tiling which does not

lead to utter destruction, or against which

nothing is heard, is looked upon . as working

well. We once heard a popular superintendent

highly praised, because, having the professors

completely in his power, he did not embarrass

them by vexatious interference, but had the

forbearance to let them go on with their

work without hindrance. Last spring, when

the question had given rise to a livel}' discus-

sion among scientific men generally, one of

the most eminent foreign astronomers who has

landed on our shores paid us a visit. He was,

of course, restrained from anj- public expres-

sion of opinion on the subject, but could

respond frankly to all inquiries. When asked

for liis views, he said in substance that individ-

ual astronomers had done important works,

and made great discoveries at the naval ob-

servatorj^ But, he added, when we look fur-

ther, and inquire what the observatory itself has

done bj- organized work, we find a great want.

There has been no unit}', no continuous plan of

work, and few of the results which might have

been gained bj- organized action. He might

have stated the case yet more strongh'. The

published observations of the thirty-five j-ears

are of every possible character, from the refined

discussions'of the accomplished astronomer to

the vain efforts of the tyro working in the dark,

and the confused records of careless men who
did not know what to do, and cared for nothing

except to draw their pay, — all put in without

discrimination. The astronomer of the future

who shall trj- to malce use of the results will

be surprised by the kaleidoscopic character

of the impression made upon him as he turns

from ^'olume to volume. Here a new series

of observations suddenly begins. Pie will

follow them through a few months or a few

years, and find them as suddenly broken

oflT, right in the middle, perhaps, and just

when the}' might have led to some useful

result. New systems of observation and new

methods of calculation will be found coming

iu from time to time without any apparent

reason. Every effort he may make to discover

a method iu the madness will be vain. To
find an explanation, he will have to inquire into

the personnel of the observers. By careful re-

search he will then find, as a curious coinci-

dence, that, when these changes occurred,

some observer had died or left the observa-

tory, or there had been a change of observers

at the instruments. And this is the so-called

' sj'stem,' to the perpetuation of which the

country is asked to dedicate the new observa-

tory, to be built at a cost of half a milUon dol-

lars.

The attitude of the naval officers, under these

circumstances, is of much interest, because it

depends verj- largely on them to determine

whether this confusion shall continue indefi-

nitelj', or whether some permanent jjlau of

work shall be adopted. If the indications

of their views and intentions which have

reached us since the discussion began are cor-

rectlj' interpreted, they have resolved on a

course which cannot but prove equally dis-

astrous to naval and national science. Com
mon report credits them with a determination

to ' hold the fort ' at all hazards, and to vig-

orousl}' contest everj- effort that maj' be made

to place the observatory under scientific con-

trol. There are even indications that the

dismissal of some or all the civilian astron-

omers is desired, in order that none but naval

officers may be left to do the work.
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Such a prospect natiiralh' leads us to con-

sider the relations of the navy to science.

Scientific organizations have shown on every

occasion their high appreciation of the efforts

of naval officers to secure a scientific training

for themselves, and to advance knowledge by

their own efforts. Every thing they have done

has met with generous recognition from their

civilian co-laborers, and they are received upon

terms of perfect equality in everj- enterprise

in which thej' have taken part. There is no

scientific position which would be denied them

on the ground that they were naval officei's.

and therefore to be regarded as inferiors. To
maintain this cordial relationship, nothing

more is necessary than that the officers should

admit the equality, and make no claims except

those which are founded upon merit. AVheu

the}- begin to claim precedence and control on

the ground of naval rank, they assume a posi-

tion in which they will meet with the combined

opposition of their scientific co-laborers, and

render all co-operation impossible.

The application of these considerations to

the present case is very simple. Naval officers

will not find, in scientific quarters, the slight-

est opposition to tlieir doing any work at the

observator}' which will either advance science,

or lead to their own professional improvement.

It is, indeed, a mooted question, whether the

work can reallj- be well performed by any but

a permanent staff of trained assistants, and it

must be admitted that the observations made
b}' naval officers in the early j'ears of the estab-

lishment were not a success. But the officers

may justlj' claim that what they did then is

no test of what thej- can do now, when a

better training has been secured, and a scien-

tific spirit has been infused into the service.

There is no such question raised on the scien-

tific side as. Shall you or shall we do the work ?

Shall you or shall we superintend it? What
is, then, the ground taken bj- the general scien-

tific sentiment of the countrv? Of course, in

answering a question of this kind, differences

of individual views will be found, and no an-

swer can be given which all will accept without

modification. But we are persuaded that there

will be no difficulty in reaching some'conclu-

sions which will correctl}' represent the aver-

age common sense of the great mass of those

who are interested in the subject. We state

them as follows :
—

Give the naval officers every possible chance,

and let them do every thing which they shall

prove themselves able to do. Let the super-

intendent be the man, who, in the opinion of

the astronomers of the country, is best fitted

for the place, whether naval officer or civilian.

But let the questions, what shall the ob-

servatory do, how shall it be done, and is

what is done good, be decided exclusively

by the highest scientific authority, acting, not

privately, and upon the motion of the super-

intendent, but officially-, with the weight and'

responsibility of legal appointment. Let this

authoritj' represent, not merelj- the navy de-

partment or naval science, but the science of

the whole countr}-, and let the superintendent,

whoever he may l)e, be responsible for execut-

ing its decisions. The shape it would natu-

rally take would be that of a board of control,

composed of the leading astronomers of the

country.

We state these points, not as forming a

definite plan, or even laying a basis for such a

plan, but only as indicating the spirit in which

we hold that the case should be considered bj-

the two parties. AVhat we ask is as much for

the intellectual benefit of the navj- itself as

for the good of science, and we earnestly hope

that naval officers will meet our views in the

spirit in which they are put forth.

THE NATIONAL RAILWAY EXPOSI-
TION.^— \.

TuE postal-car shown by the Harrison postal-

bag rack company of Fond du Lac, Wis.,
appears to be conveniently- arranged, and pos-
sesses many ingenious but simple xlevices for

facilitating the conveyance and sorting of letters

aud newspapers. The sorting-tables are not
fixed, but are hinged by means of hooks on
movable stanchions ; and each table, measuring
about forty-two inches by eighteen inches, can
be detached and stowed awa}-, so that an}- num-

1 Concluded from No. 2G.
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ber can be utilized, and the remaining space

left clear. The mail matter can also be sorted

directlj- into bags, which are hung open
mouthed, at their four corners, on cast-iron

brackets, and these can also be folded out of the

way when not required. The letter-boxes are

provided with clips, into which labels can be

inserted, showing the destination of the letters

sorted into each particular box.

The Pullman palace-car company- had a very

large exhibit ofsleeping and dining cars, includ-

ing an emigrant sleeping-car, which will doubt-

less prove a great luxury* to settlers journeying

to the far west. The berths are arranged as in

an ordinarj- sleep-

ing-car, but consist

merely of slats of

ash, the bedding

and mattress (if

any) being provid-

ed by the emigrants

themselves.

A new style of

sleeping - car, the

second of its kind

ever built, was
shown by the Paige

sleeping-car com-
pany. The top

berth does not fold

up against the roof

of the car, but is

a species of rectan-

gular hammock,
hung at the ends

from partitions be-

tween the sections.

These partitions,

in the day-time,

are lowered into a

space between the

backs of the seats.

The lower berth is not made on the seat, but

on a similar canvas hammock.
A screw lever dump-car on Van Wormer's

patent is shown by the U. S. car company of

Boston, Mass. The centre support on the

trucks is a species of ball-and-socket joint,

combined with segments of two-toothed wheels,

— one segment being bolted to the top of the

truck-bolster, and the other to the under side of

the bottom framing of the car ; the effect being,

that, when the car is tipped, it rolls on the

trucks, the fulcrum on which it rolls being

brought directly under the centre of gravity of

the car and its load, which, of course, shifts

as the car is tipped. When the load is dumped,
the position of the centre of gravity tends to

restore the car to its normal position : the

arrangement, therefore, assists the man in

charge both in dumping, and in restoring the

car to its running position. The rockers, with

the central ball and socket and segmental cogs

or teeth on either side, are shown in our illus-

tration. When the car is to be dumped, the

side-supports are withdrawn b}' means of levers

on the end-platforms, and the car is tipped to

either side by means of a worm actuated by a

hand-wheel. As the bottom of the car is solid,

it can be made stronger than a hopper-bottom

car, and can be used for freight, which requires

a flat floor, and cannot be loaded in a hopper-

bottom car. It is

stated that one man
can unload forty

thousand pounds of

coal, sanfl, ballast,

or iron ore, in two
minutes b}' means
of a dump-car, two
hours being re-

quired to shovel

out the same load.

The Suspension
car-truck manufac-
turing company of

New York exhib-

ited several trucks

made on their prin-

ciple, suited for

freight, passenger,

and horse cars, and
showed a model
truck which trav-

ersed an abnormal-
ly rough piece of

track with a very

smooth and eas}'

motion. The car

is connected to the

truck bj' means of links, which swing in a ver-

tical plane parallel with the track, instead of at

right angles to it, as in the swing-beam truck
;

while the axle-boxes are connected to the

trucks bj' means of links, which permit inde-

pendent side-motion to each axle. The nor-

mal position of all the links is vertical, and
they become inclined as the truck enters a

curve, and therefore tend to restore it to a

central position when the truck enters a piece

of straight track again.

The principle (5f the truck is entirelj' novel,

and, though really simple, is best understood by
a few minutes' examination of a model. Two
brackets, resembling the letter A reversed, are

attached to the under side of the car. At the

POSTAL-CAR RACKS.
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apex (now the lowest point) of the A are at-

tached vertical links, the otlier end of which are

attached to the truck ;it B. B, in our diagram.
As the truck

enters a

curve, one of

these links
becomes in-

clined for-

ward, and the

other back-
ward. As the

wheel C
strikes a-

gainst the
outer rail of
the curve, it

is thrown to-

wards the in-

side of the

c u r V e (as-

suming the
position
shown by the

dotted lines

in the figure), and the suspension-links force

that side of the truck forward, while the wheel
D comes backwards ; and therefore the action

of the links tends to.make the .axles radiate to

the curve. No centre-pin is used ; and there-

fore, when a car is heavily bumped in switch-

ing, it merely swings backward on the links

until they become sulliciently inclined to drag
the truck after the car. It should be noted
that the pin E, which connects the links to the

truck, is a loose fit in the links, and
therefore allows of the necessary radial

motion. The top ends of tlie links,

being attached to the truck, are always
approximately a fixed distance above the

rails ; and therefore, wlien they are in-

clined, the car itself is UfLed, and the

weight of the car, hence, tends con-

at right angles to the axis of the car, so that

it runs steadily on a straight line. The truck

appears to be very highly thought of by the mas-
ter car-build-

ers, whose
convention
was held in

Ciiicago dur-
ing the expo-
sition : and it

is possible
that it may
come into ex-

tended use,
the experi-

ence of the

Boston and
Albany, Con-
necticut Riv-
er, and other

roads which
have used it,

being strong-

rAR. ly in its fa-

vor.

The Clifl and Righter company of Oswego,
X.Y., exhibited a ear-spring whicli gives an
equal amount of elasticity, with a less amount
of metal than the ordiiuary elliptic spring.
Each half-spring consists of a solid steel bar
of oval section, properly tapered towards the
ends. Springs as usually made, of four, five,

or more plates, rcsemlile a set of somewhat
elastic girders, the depth of each of which is

the thickness of the plate ; and the strength

a^...i-'—

y

SUSrESSION CAH-TRl'CK.

D^>. '''•7-

DIAGRAM SHOWINU ACTION OF tJUaPENSlON CAR-TRUCK.

stantly to keep the links vertical, and maintain of a spring is the sum of the strength of each

the truck in its noimal position, with the axles individual plate or girder, modified by the fric-
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tion between the plates. It is obvious, that,

were the plates to firmlj' adhere together, the

strength of the spring would either be verj-

largelj' iuercased, or the same strength might
be attained b3'

the use of a

less number of

plates ; and the

latter course
has Ijeen car-

ried to its limit

by the patentee

of the Cliff

spring. A elliptic'

spring made of

one plate must be of good steel, as, when
loaded, the difference in the alteration of the

lengths of its upper and lower surfaces is

considerable, demanding a highly elastic steel.

In the spring we illustrate, four springs are

arranged side by side, — a plan which unites

the advantages of a plate spring and a solid

spring. Should one spring break, the other

three will probably carry the load, while four

springs side by side weigh no more than a

spring of the same total strength, composed

of a single bar of the same thickness, but of

four times the width. A set of these springs

for a passenger-car weighs nine hundred and

twenty-eight pounds, while a set of the Penn-

sylvania railroad standard springs for the same

purpose weighs sixteen hundred and thirty-

two pounds, a difference of seven hundred

and four pounds in favor of the solid spring.

These springs have been lately introduced,

and are being tried on the Boston and Albany

and other railways.. The diflBculties of tem-

pering and making a spring of one solid bar

are considerable- but it is to be hoped they

may be surmounted,- as the weight of cars is a

serious evil, " which has increased, is increas-

ing, and ought to be diminished."

Mr. S. P. Tallman of New York exhibits a

safety-drawbar for cars. Two pieces of timber

are bolted between the middle sills of a ear,

and others are bolted to the under side of these

timbers and the middle sills, forming a solid

mass of timber, which
receives both the buff-

ing and drawing strains,

the drawbar running
through the timber, and
being provided with

springs at both ends.

The spring nearest the draw-head takes the

buffiug-strain, and the spring at the end of

the drawbar serves as a draw-spring. The
disposition of the timbers enables them to be

secured b3' more than the usual number of

bolts, and the arrangement appears to be

strong and simple, and not so liable to fail-

ure as the ordinary' draught timber.

Numerous
refrigerator-
cars were ex-
hibited ; and
doubtless im-

provements
will be much
facilitated b y
the opportuni-

ties thus given

to secure infor-

mation, though it is to be regretted that the

management of the exposition did not take

steps to secure an eflicient competitive trial

of the cars under practical conditions. Beer,
fruit, vegetables, etc., might have been placed

in the cars, and locked up for a few days,
when a careful examination of the contents

would have given some indication of the rela-

tive merits of the cars.

The use of continuous brakes on passenger-

trains has been found to be so advantageous,
that their adoption on freight-trains is merel}'

a question of time. Several forms of continu-

ous Ijralves, applicable to freight-trains, were
exhibited; the Weslinghouse brake companj-
showing a cheaper form of their well-known
automatic brake, the reservoir being made of

cast iron, and bolted to the C3'linder. The triple

valve, however, and other parts, differ little, ex-

cept in size, from the brake used on passenger
equipment. A cheaper form of brake, which
requires no special pump or other fittings on
the engine, or even a continuous brake con-

nection through the train, is operated by the

action of the ordinary hand-brake on the ten-

der. The consequent compression of the draw-
heads in the train is made b^' the peculiar

mechanism of this, brake -gear to apply the

brake-shoes to the wheels of the cars.

This form of brake is peculiarl}- applicable

to freight-service, as it allows of cars not fitted

with the brake being run in the train without
interfering with the use

of the brake on the cars

equipped. This class

of brake can hardlj- be
termed 'automatic' in

p„vK. the fullest sense of the

term, insomuch as it

does not work, should the train part in two.

On the other hand, failure on any one car

cannot impair the efficiencv of the brake on
the rest of the train.

m
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The American brake couipanj- of St. Louis,
Mo., exhibited full-sized working-models of a

brake of tiiis class.

Between tlie floor-sills, and at the inner end
of the drawbar, is hung a bell-crank lover, B.
which carries in one of its jawed ends the pnsh-
bar.d, and, in the other, doiible-pull rods carry-

ing a spiral spring transmitting the strain to

bell-crank levers, D,D. snspcndcd from the sills

by hangers, C,C. The bell-cranks D,D. are

connected to the brake - beams ; and conse-
quently compression on the draw-head acting

on the lever ^-1 causes the brake-shoes to be
pressed on the wheels, the amount of pressure
being regulated by its transmission through the

spiral spring. But, since a brake simply made
as above described would not admit of a train

being backed, a device is attached which re-

moves the objection, and. fur-

tlier, onh' allows the brake to

be applied when the car is

moving at a speed alwve six

miles per hour.

The push-bar A can only

come in possible contact with

the draw-head by the centrifu-

gal force of governor-balls at-

tached to the axle. These
balls, E,E. are attached by
means of links to a movable
disk, F, encircling the axle.

One end of a lever, O, boars

against the disk, and the other

end is connected bj- means of
rods, etc., to the push-piece A.
AVhen the car is running at

speed, the governor-balls draw
the disk towaids tliem, leaving

the lever G free to follow it.

and permitting the push-bar A to drop behind
the draw-l)ar, when the brake is ready for ac-

tion, going on din^ctly the draw-gear is put in

compression. AVhen the speed falls below six

miles an hour, the centrifugal force of the

governor-weights becomes so feeble, that a

spring (not shown in the illustration) restores

the disk to its former i)Osition. lifting the push-
piece A clear of the draw-head.
The brakes can be released at any time by

the engineer putting on steam, and giving a

pull to his train ; and the train can be backed
from a state of rest without the brakes going
on, the push-piece A lying on the draw-head,
but being unable to fall behind it.

The engineer can apj)ly the brake, when
l)usliing the train, by momentarily applying
th(! lirake on the engine or tender, thereby

])utting the draw-gear in tension, and letting

the lever A fall behind the draw-head. When
steam is again put on, the consequent com-
pression applies the br.ake.

This brake has been in use for some time on
the St. Louis and San Francisco and man3-

other railroads, and appears to give very satis-

factory results ; the wear being very small,

wliile the fn-st cost is low enougli to allow of
its extensive application to freight-cars.

The brake exhibited bj' the Tallman auto-

matic car-brake company of New York also

acts by the compression of the draw-heads,
which force together two friction-wheels, one
of which is keyed on the axle, and the other is

geared to a drum winding u|) the brake-chain.

A ratchet-wheel, which can be shifted by hand,
prevents the brake from acting when the train

is backed.

.SUTOMATIC BRAKE.

The AValdumer electric I)rake company of
Chicago exhibited a working-model of a verj-

jiromising form of continuous brake, which is

just emerging from the experimental stage.

The weak point of all continuous brakes has
been the conveyance of the 0|)erating force— compressed air, vacuum, hydraulic power,
etc. — along the length of a train, the pipes
and couplings being generally expensive, and
formed partly of perishal)le substances, while
chains are unsatisfactory from .every point
of view. JIany brakes that work well and
promptly on a short train become slow and
irregular in their action, when applied to a
train of thirty- or more vehicles. The instan-

taneous action of electricity, and the simplicity

of the moans used for its transmission, make
it i>rol)able tiiat an electric brake would be
especially suited for long freight-trains. The
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brake is automatic, the fracture of wire or

draw-gear ringing bells on engine and caboose,
and warning both engineer and conductor that

the train has parted, each being then at libert}'

to apply the brake or not, on his portion of the

train, as he maj'' deem best. Owing to the

s^'stem of circuiting, the brake maj- be out of
order on one car without affecting the rest of
the train.

The street-car starter and brake exhibited

by Charles T. Brown & Co., Chicago, is an
ingenious device for storing the momentum
which is destroyed by the usual form of brake,

and utilizing it for restarting the car. The
motion is not checked bj' friction, but b}' the

axle, which, through suitable gearing, winds
up a spiral spring, the power of which is avail-

able to again put the car in motion. The
mechanical details appear well worked out, and
the car can be run in either direction, and
stopped or started on either up or down grades.

The heavj' pull necessary to start a car is

very severe on horses, and this invention

would appear to be useful in saving much
wear and tear of horse-flesh.

D. H. O'Neale Neale.

A HEARING OF BIRDS' EARS.^—l.

The ' musical class ' of vertebrates enjoj' tlie

sense of audition to a high degree. Otherwise
birds would cease to sing. Thej' are the onlj'

animals besides man whose emotions are habit-

uall}' aroused, stimulated, and to some extent

controlled, hy the appreciation of harmonic
vibrations of the atmosphere. Most birds ex-

press their sexual passions in song, sometimes
of the most ravishing quality to human ears, as

that of the nightingale, skylark, or blue-bird
;

and it cannot be supposed that thej^' do not
themselves experience the effect of music in an
eminent degree of pleasurable mental perturba-

tions. The capabilit}' of musical oppression
resides chieflj^ in the male sex ; the receptive

capacity of musical affections appears to be
better developed in the female. There is, how-
ever, no anatomical difference in their ears.

Quickness of ear is extraordinarj- in some birds,

as those of the genus Mimus (mocking-birds)

,

which correetlj' render anj' notes they maj'

chance to hear, with greater readiness and ac-

curacy than is usually within human compass
;

I Complementary to the ai-ticle entitled ' Tbe nature of the
human iea\^ovQ.\'\ion&,^ JournaL of otology, January, 1832. Some
portions of that article may perhaps be made clearer by the pres-
ent one, especially those relating to the parts of a temporal bone
as elements of mandibular and hyoldean arches. Figs. 1-4 are
borrowed from Prof. W. K. Parker's admirable essay on the de-
velopment of the fowl's skull, in Encycl. Brit., 9th ed.,art. Birds;
figs. 5-9 are from Prof. 1. Ibsen's beautiful memoir, as cited in
the text.

•and it may be reasonably doubted whether an\-

other animals tlian some of the world's greatest

musical composers have a higher e-xperience of
acoustic possibilities than manj' birds possess.

Birds' ears have nevertheless a simple ana-

tomical construction, in comparison with those

of mammals. The auditory organ is decidedlv

of the reptilian type ; and the arrangement of
the parts is, on the whole, quite like that of
reptiles. Thus, the cochlea, which in mam-
mals makes from one and a half to five whorls

(two and a half in man) , is simplj- a strap-like

prolongation from the vestibule, lacking modio-
lus, lamina spiralis, etc.; the stapes is the •

onlj- perfected ossiculum auditus ; the incus is

scarcely recognizable as such, and inseparable

from tlie stapes ; the malleus is immense, but

outside the ear, furnishing the articulation of
the lower jaw, of the zygomatic arch, and of the

pteiygo-palatal bar ; the tj'mpanic bone is rep-

resented at most by a few specks of ossifica-

tion. There is ordinarily no external ear ; the

whole tympanic cavitj' is exposed on removal
of the membrane, which lies very superficial

;

the eustachian tubes unite before opening into

the pharynx ; the periotic bone, constituting the

otocrane or skull of the ear, is less compact
and precise than the ' petrous portion ' of the

mammalian temporal bone, its three bon}' ele-

ments being more distinct ; no mastoid por-

tion is recognizable as such, but pneumatic
cells of diploe are numberless, and there is

direct passage of air from the ear into the hol-

low of the lower jaw ; one of the semicircular

canals invades the occipital bone. Other pe-

culiarities will appear as we proceed with our
description, in which comparisons will be chiefly

made with the human ear.

Most birds have no external ear, in the

sense of a fleshj' conch or auricle. In bald-

headed birds, the meatus externus appears as

a roundish orifice at the lower back corner of
the head, just above and behind the articulation

of the lower jaw. In neaiij' all birds, the

opening is hidden by an overlying packet of
feathers, coUectivelj' termed the auriculars or

ear-coverts, on simplj"^ raising and reflecting

which the meatus is exposed. The auriculars

are peculiarlj' modified feathers, having loos-

ened barbs, doubtless to lessen interference

with the passage of sound. In a few birds the

border of the meatus develops a slight tegu-

mentary fold, partially occluding the orifice.

In various owls, as of the genera Strix, Aluco,

Asio, Nj'ctala, but not even throughout this

group of birds, an immense tegumentarj' oper-

culum, or ear-cover, is developed, which flap

shuts down upon the ear-opening like the lid
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of a box. It hinges upon the anterior border
of the meatus, and shuts backward. In some
cases the oporcuhim is about as long as the

whole skull is deep, and half as wide as long
— say, two inches long by an inch wide. On
raising such an ear-flap and turning it forward,

enormous external bonj- ear-parts, covered with

integument, are disphwed. Such expanse of

the outer ear results

from extension of oc-

cipital and squamosal
bones into a thin shell

bounding tlie meatus
externus above, be-

hind, and below. In

the best-marked cases
of the kind, especially

in Xyctala, the parts

are exaggerated iin-

symmetricall^on right

and left sides, and the

whole cranium is dis-

torted. This inllation

of tlie cranium does
not affect the inner
car- parts, or the es-

sential organ of hear-

ing. It should be add-
ed, in passing, that

the so-called ' ears
'

of various owls, as

the ' long-eared ' owl,

Asio otus, and • short-

eared' owl, Asio ac-

cipitriuus, are simply
tufts of feathers on top

of tlie head, over the

eyes ; these topknots
having nothing what-
ever to do with the

ears. Their proper
name is plumicorns.

Aside from any
such irregularities, the

outer ear, or meatus
auditorius externus, is

a considerable, shal-

low, roundish depres-

sion, in the situation shown in fig. 1, where the

reference line 5 crosses it, and where the cross-

like object (stapes) marked st is seen l3'ing in it.

Its ordinary boundaries are, the enormous mal-
leus or quadrate bone, q, in front ; the ex-

panded rim of the squamosal, sq, above ; the
tympanic tuhig of the iwoccipital (a produc-
tion of the lateral condylar plate of the occipi-

tal, teo in fig. 2), beliind and below. A bone
unknown in human anatomy, the basi-temporal

,

Kio. 1.— Ripe chick's akull in proHlu,x3dinmctcr8. (.Afterl'ar-

ker.) pXf premaxilliiry ; fthi, uli-nat'al cartilaite; eii^ Bepto-
Daeal ; n, uai«al boue ; I, taclirymal ; pet perpendicular plate of
ethmoid ;»«. prcephenoidal region; a«, aliKphcnoid;/, frontal;

p, parietal ; «y, squatnosai ; .«o, superoccipital ; eo, exocclpital

;

oi\ occipital condyle; «/, the cross-iike object, the Htapea,
whose foot tits/enetitra ovutii ; c/, quadrate ; pg, pterygoid : «/;,

nuadraio-jugai ; J, juijai; pn, palatine; m*, maxillary; 3, optic
foramen ; <5, foramen ovttU, for inferior diviaionA of the tiftU

nerve. In tlie mandible :— f/,denlary; *«,8urangu!ar; «, angu-
lar ; art articular ; iap, internal angular process

; pap, posterior
angular procesa.

which floors the Skull from ear to ear, un-

derlying the basi-occipital and basi-sphenoid,

also usually contributes to the inferior boundary

of the meatus. On removing the quadrate

(malleus), the general tympanic depression is

seen to be more or less dirccth' continuous with

the alisphenoid, and so to conduct into the

orbital cavit}' ; the boundary of the meatus
being best marked be-

hind and below bv the

expansive thin-edged

shell of the tympanic
wing of the exocclpi-

tal. To the brim in-

dicated is attached the

memlirana tympani

;

the ear - drum being

thus from the configu-

ration of the parts

quite superficial, in-

stead of being at the

bottom of a long cylin-

drical tube, as in man.
There is, in fact, in

birds, no • meatus au-

ditorius externus,' in

the sense of a special

bony tube; some slight

specks of ossification,

when an}-, about the

tj'mpanic membrane
itself, being all there

is of a tympanic bone
( ' external auditor}'

process ' of human
anatomj')

.

Such shallowness,

openness, and super-

ficiality of the parts,

brings the cavit}' of

the tympanum or mid-

dle ear into full view
on removal of the tym-

panic meinbrane. On
looking into this cavi-

ty', as may readil}' be

done in clean, dry
skulls of any size,

many objects of interest may be studied without

further dissection. We observe in the first place

a large (inconstant) number of pueumatic fo-

ramina leading in various directions, conveying

air from the middle ear-i)assage into the air-cells

of l)ones of the skull, including the lower jaw.

The most special of these is a neat gristly or bon}'

air-tube into the lower mandible. Tlie mouth
of the eustachian tube is a large orifice at the

lower anterior part of the cavity. This tube,
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as usual, continues an air-passage to the phar-

\"nx, opening at tlie back of the hard palate bj'

a median orifice in common with its fellow. In
sizable skulls, as of a raven, hawk, or eagle, a
bristle or even a wooden toothpick readily trav-

erses the conduit which runs between the basi-

sphenoid and the underlying basi-temporal.

This whole passageway-, from outer ear to

tympanic cavity, and thence through eustachian

tube to pharj-nx, represents the persistentl}^

patulous part of the first post-oral visceral

cleft of the embryo, onlj- occluded by the mem-
brana tj-mpani. Near the eustachian orifice

are observed two definite openings. The
anterior and superior of these is the fenestra

ovalis, fitted, as usual, with the foot of the

stapes, as seen in fig. 1, closed by membrane,
which further occludes this opening into the

vestibular cavitj'. The other is the fenestra

rotunda, similarlj' leading into the cocJdear

cavitj'. The two are generally close together,

separated merelj' by a bony bridge or bar.

The former lies always in the obliterated

suture between the prootic and opisthotic ele-

ments of the petrosal bone, the latter wholly
in the opisthotic; both are thus as in man.
Close examination at a point somewhere about
the fenestra ovalis will discover a minute fora-

men, corresiDonding to the human ' stylo-mas-

toid foramen ' inasmuch as it represents the

orifice of exit of the seventh cranial nerve
(' portio- dura') from the petrosal bone, here

in the cavitj- of the middle ear, there being
none such upon the outside of the skull. Thus,
in the drj' skull of a bird, the hard p)arts of the

tympanic cavitj-, including the eustachian tube,

can readilj' be inspected from the outside ; even
the limits of the prootic and opisthotic bones
can be determined by the site of the fenestra

ovalis, and the ossicula auditus be seen in situ.

To see these things in the human or anj- ordi-

narj' mammalian ear, requires special prepara-
tions, as thej' lie in a tympanum which is itself

at the bottom of a contracted tube. Details of
mere size and shape aside, the above general de-

scription of the passageways will applj' prettj'

well to any bird, and should suffice for recogni-

tion of the parts ; though the number and
varietj' of the irregular pneumatic openings
(comparable to those of the human mastoid
cells) may be puzzling at first sight.

(,To be continued.)

ON THE KINETIC THEORY OF THE SPE-
CIFIC HEAT OF SOLIDS.

In a paper entitled ' Kinetic considerations

as to the nature of the atomic motions which

probabl}' originate radiations,' ' the writer has
given reasons in support of the hj'pothesis that

different chemical atoms are all composed of
the same kind of ultimate atoms, which are iu

ever}- respect equal and similar. Reasons were
also given, tending to show that the vibrations-

of these ultimate atoms originate luminiferous

and thermal radiations. And further, suppos-

ing radiations to originate in the vibrations of
eciual and similar ultimate atoms which are set

in vibration bj- the collision of moving mole-

cules, an attempt was made to prove that two
unlike masses of gas which are in thermal
equilibrium b}' radiation will also be so wherk

mixed ; i.e., v»'hen the equilibrium depends up-

on the collisions of the molecules rather than
upon radiation.

• The object of the present paper is to consider

the probable ph}-sical state of solid bodies, es-

peciallj' as to the amount of energy' distributecl

among the different degrees of freedom possi-

ble in such bodies, and to show that the same
h^'pothesis of equal ultimate atoms would cause-

solids which are in thermal equilibrium b}' ra-

diation to be also in thermal equilibrium when
brought into contact, i.e., when the equilibrium

depends upon the collisions of the molecules.

Let us notice, in the first place, what is ap-
parently the mechanical significance of Dulong-

and Petit's law, which maj- be stated thus :

the amount of heat which must be imparted
to a chemical atom of a simple solid bodj- to-

increase its temperature one degree is approxi-

matel}' the same for all the elements. Neu-
mann has further shown, that, for compound
solids, those of similar chemical composition

require approximately the same amount of
heat per chemical atom, but the amount is less

than for simple solids. There are, however,
a' ver}- few unexplained exceptions to these

laws, which are due possiblj" to uncertaint}' as
to atomic weights.

The mechanical explanation of these experi-

mental laws seems to be contained in the

statement, that, in simple solids, cohesion and
chemism are one and indistinguishable ; or, ta

express it otherwise, we may saj- that the mole-

cules of simple solids are monatomic,the cohe-

sion being, of course, much greater in some-

solids than in others.

That this is a correct conception of the rela-

tions of the atoms of a simple solid, is made
probable b}^ various facts, among which this

maybe mentioned,— mercurj' and cadmium,
which are known to be monatomic as gases, as

solids fulfil Dulong and Petit's law, and are

therefore in the same physico-chemical state

^ Science, ii. 76.
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as other simple solids. Another fact is that

alreath- mentioned, viz.. the specilic heat of

compound solids per atom is less than that

of simple solids ; and to this it ma^- be added,

that the specific heat of simple solids is less

when the volume is made smaller b^- hammer-
ing, compression, or cooling, which facts will

be considered more at length later.

It is shown in the kinetic theorj- of gases,

that, when molecules of unlike gases are jnixed.

the mean progressive energy of each molecule

is the same, whatever its weight.

Now. when a gas is in contact with a solid,

will the collisions of the gaseous molecules

with those of the solid cause the latter to have

the same mean progressive energy of vibration

as those of the gas? That will depend largely

upon the duration of the collision. If tlie time

occupied by a collision is so brief that only a

small portion of a vibration of the solid mole-

cule is described during the collision, then the

laws of impulsive forces u\a.\ be applied, ac-

cording to which the effect of the finite forces

acting during the interval may be neglected.

In case the collision is brief, the distribution

of the mean kinetic energy between the mole-

cules of the gas and solid will be very nearh*

the same as between ditferent gases, and the

mean kinetic energy of a simple solid mole-

cule will differ little from that of a gas at the

same temperature.

In cases, however, in which the modulus of

elasticity of the solids considered is .so great as

to make the period of vibration of the mole-

cules also brief, their mean kinetic energy

would be materially smaller than in the previous

case ; and, if a solid could be found whose mole-

cules were immovably fixed, no vibratory energy

whatever could be imparted to its molecules.

Now, Dulong and Petit's law seems to show
that all simple solids, even those having the

highest modulus of elasticity, h.ive an elas-

ticit}' so small, compared with that brought

into action between molecules at the instant of

free collision, th.at the distribution of kinetic

energ3- is approximate!}' the same as if tlie

body were gaseous and monatomic. But since

the laws of perfect elasticity require that the

mean potential energ\' shall be equal to the

kinetic, it follows that the specific heat of a

simple solid should be approximately twice

that of a monatomic gas at the same tempera-

ture and of the same atomic weight.

The actual specific heats of mercury and

cadmium gas would be of great interest in this

connection, were they known, even though they

could only be determined at temperatures far

removed from those of their solids.

The foregoing statement has been based

upon the assumption that any degree of free-

dom which suffers partial constraint, as do the

degrees of freedom of translation of a gaseous

molecule when it becomes solid, will have for

that reason less kinetic energy imparted to it

during molecular collision. This subject has

been treated somewhat at length in previous

papers upon the kinetic theory ; but in this

connection it may be useful to make a quota-

tion from Thomson and Tait : "-If a set of

material points are struck independently by
impulses, each given in amount, more kinetic

energy is generated if the points are perfectly

free to move, each independently of all the

others, than if they are connected in any
way."

'

This mechanical theorem not only has spe-

cial application to the partial constraints intro-

duced into the freedom of motion of molecules

when they change from a gaseous to a solid

state, but it applies, also, to the additional con-

straints introduced into the degrees of freedom

of solid atoms when those atoms become more

closeh' bound together by chemism into groups,

i.e., into molecules. Evidently, the bonds of

union between the atoms of a compound solid

molecule are such that these degrees of free-

dom are considerably more constrained than

those which unite the atoms of different mole-

cules ; so that, in compound solids, the forces

of cohesion and chemism arc different, and
quite distinguishable the one from the other.

Now, what, according to the mechanical theo-

rem above quoted, is the effect of introducing

the additional constraints required in order to

group a simple sohd, or mixture of simple sol-

ids, into molecules, and thus make it a com-
pound solid ? The effect will be to diminish

the mean kinetic energy of the system as de-

rived from tlie impacts of the molecules of any

gas surrounding it. This is, in fact, what
occurs, as appears from the experimental truth

previously mentioned,— that the specific heat

per atom of compound solids is less than that

for simple solids. How much the specific heat

per atom is diminished should depend upon
the intensity of the chemical attraction, wliich

certainly must be much greater than the cohe-

sion between atoms of simple solids, to cause

such marked deviations of specific heat per

atom as comjwund solids exhibit. This result,

when combined with that arrived at in connec-

tion with the discussion of Bcrthelot's law, in

my paper upon ' An extension of the theorem

of the virial,' etc., to the effect that the heat

evolved in chemical decomiwsition is greater

1 .Val.pA«.,ari.315.
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tlae greater the attractive force, enables us to

enunciate the following law, the truth of which
I am at present unable to verify for want of

sufficient experimental data : those solids,

other things being equal, which evolve the

greater amounts of heat of chemical decompo-
sition in changing from simple mixtures to

compound solids, are those which have less

specific heat per atom. The phrase, ' other

things being equal,' in the above statement,

refers to the fact that similar compounds which
are chemically similar are in strictness com-
parable. Manj' other circumstances, more-
over, besides want of chemical similaritjs may,
in special cases, mask the experimental results

;

j-et the truth of the law should be clearly recog-

nizable in anj- general comparison of specific

heats with the heat of formation of compound
solids.

Similar principles evidently apply to the

cases in which simple solids are permanently
decreased in volume bj- hammering or com-
pression ; for then greater cohesive forces are

brought into action, and the specific heat is

diminished. It remains to be shown, in con-

clusion, that thermal equilibrium, which has
been established by collisions of gaseous and
solid molecules, will continue to exist when its

continuance depends upon radiations between
equal and similar ultimate atoms which are

set in vibration bj' molecular collisions ; or, to

state it differently, it remains to be shown that

the ultimate atoms of a gas and a solid in

contact, each have the same mean vibratory

energy with respect to each of their degrees

of freedom with respect to each other. This
appears to be a direct consequence of the laws

of constrained motion which have been consid-

ered in this and previous papers. It is only

necessavj' that the impacts of a pair of solid

molecules with each other should be such as

to mutualh^ impart and receive the same mean
amounts of energy as would those of a gas-

eous and a solid molecule at the same tempera-
ture, to cause it to be a matter of indiflerence

whether a given solid molecule is struck by
another solid molecule or bj' a gaseous mole-

cule ; and, when so struck, each ultimate atom
will receive its proper proportion of energy,

whether it form part of a solid or of a gaseous
molecule.

It is mj^ intention to return to this subject

hereafter, and to treat the vibrations of ulti-

mate atoms more at length, in the hope of
being able to show, more precisely than has
been done so far, how the characteristic differ-

ences in the spectra of solids and gases arise.

H. T. Eddy, Ph.D.

CLIMATE IN THE CURE OF CONSUMP-
TION. —I.

The prevalence of phthisis pulmonalis is

such a well-attested fact, that to adduce statis-

tics to prove it would seem to be labor thrown-

awa}^ Since the eradication of small-pox in

consequence of the introduction of vaccination,

l^hthisis heads 'the list as the prime cause of
the large mortalitj'. The insurance companies
recognize the fact, and the statistics of the

New-York mutual life-insurance company show,
that between the ages of twenty and thirt}-

years the mortality from phthisis is thirt}'-

three per cent of the whole mortalitj'. The
U. 8. census for 1870 shows that in the state

of Maine the mortalit}' from consumption was
fifty per cent for the same ages.

Equally well known is the belief in climate

as a cure for the disease. There are certain

well-recognized climatic conditions known to

be favorable to the prophylaxis and cure of the

disease. This knowledge is largely empirical,

based upon trial and observation ; but there is,

underlying it, a substratum of conviction, that

is justified, on the one hand, hy careful clinical

observations, and, on the other, by facts ascer-

tained by carefully conducted experiments.

The writer proposes, in the thoughts to be
presented, to make these various elements his

tests in searching out a desirable climate in

the United States for the cure of phthisis. He
offers, as his data for forming an opinion,

carefully compiled tables, furnished by the Sig-

nal-service bureau, U.S.A. ; and he wishes to

emphasize the fact, at the outset of his re-

marks, that a climate ra&y become desirable

quite as much by comparison as on account of
its intrinsic properties ; that even though it may
not possess in itself all desirable qualities, j-etit

may contain so manj' as to be, bj' comparison
with others, the climate par excellence. With
this thought in view, the writer has prepared ta-

bles embracing all the chief resorts in this coun-

trj' for phthisical invalids, — tables embracing
a range of the whole countrj', from Jacksonville

to St. Paul, and from Boston to Los Angeles.

He has given the data for Augusta, Ga. , as the

.best substitute for Aiken, S.C., at which place

there is no signal-station ; and in doing so he
thinks that he is presenting data which will fairly

repi'esent the chmatic conditions of Aiken.
He wishes to gratefully acknowledge his in-

debtedness to the chief signal-officer, U.S.A.,
to the observers at each of the stations in-

cluded in the tables, and especially to Sergeant

F. M. Neal of the Denver station, for their

kindness in furnishing him with the data from
which the tables are compiled.
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Station.

"The figui-i-s gi\1ng the pleva-

tion represent tbc height of
the barometer above sea-

level.
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high altitudes than at sea-level. M}- own ex-

perience is, that resolution in such cases is

more rapid, and that the chest ' clears up

'

sooner. Maj' not this be explained on the

ground of the increased rapidit}' of circulation ?

We know that the clearing-up is brought about

by the expectoration of the morbid products of

the exudation, and further, and chieflj-, by
their absorption into the circulation. If this

be true of an acute trouble, is it not also appli-

cable to a chronic asthenic one?
Further, the increase of rapidity in the cir-

culation means that the same blood is brought

more frequentlj' to the lungs to be oxygenated,
— an increase in the number of times, which

we have seen to be equal to 29,622 additional

times, per diem. This would indicate an in-

crease in the activity of the metamorphosis of

tissue, and therefore an increased vital force.

This is clinically perceptible in the exhilaration

that invalids experience on coming to higher

altitudes, and b}- the increase in appetite de-

pendent upon the demand for material to meet

the additional metamorphosis.

There is the other side, however, which

must be alluded to. An increase in the rapid-

ity of the circulation means an increased flow

or tendency of blood to the diseased parts, in-

volving, as it does, a greater activity of these

parts. This is temporarily noticeable in every

case of phthisis pulmonalis coming to higher

altitudes, and is evidenced by an increased

expectoration. This, as we have said, ma}-

be beneficial by assisting to remove the mor-

bid products ; but in enfeebled cases, where

the ravages of the disease are great, it may be

highlj- injurious in assisting the already great

breaking-down of the tissues. Again : there

is an increased demand for oxygen dependent

on all of these causes, and, in cases where the

amount of lung-tissue involved is so great as

to cause a considerable embarrassment of the

respiration, this additional strain is not desir-

able.

2. Effect on respiration. —We must now
study another effect produced upon the system

by an increase in elevation, and that is, the

effect produced upon the respiration. Here,

too, we shall have to speak of gross results,

and leave minutiae unexplained.

Experience shows that the respirations are

deepened and fuller, and that they are, at first,

at least, increased in number.

This can be explained somewhat in the fol-

lowing way. The nervous action, the effect

upon the respiratorj* centre, etc., is so compli-

cated, that, despite its importance, we shall

leave it without attempting its solution ; and

we shall only attempt an explanation of the

quasi physical or mechanical results.

The lungs are elastic bags suspended in a
closed cavitj'. During inspirations the respi-

ratory muscles draw the ribs upwards, enlarge

the cavity, and produce a partial vacuum, in

consequence of which the air rushes in to fill

up this vacuum, and the lungs are inflated.

It is evident that in inspiration the respira-

tor^' muscles, in raising the chest-walls, displace

a certain amount of air, and overcome a cer-

tain resistance due to atmospheric pressure,

and that these muscles, accustomed to exert a
given amount of force to overcome this resist-

ance (which ma}' be roughlj' measured by the

diflference between the positive pressure on the

outside and the negative pressure on the in-

side of the chest-walls) , would continue to ex-

ert this force, even though the resistance were
diminished. As a result of this, we should

expect either a greater expansion of the chest

from the same expenditure of force, or an in-

crease in the number of inspirations.

The beneficial results of a greater depth of

inspiration will be more clearly seen if we con-

trast it with the bad results of diminished res-

piration. Ruehle, in Ziemssen's Cyclopaedia,

saj's,—
"The dimuiished respiration in the upper parts of

theluiig3, and the exaggerated respiration in the lower
parts resulting from this cause, serve to explain the
very general fact that pulmonary consumption almost
always begins at the apices of the lungs. But there

is probably another cause in the peculiar position of
these parts. They project from three to four centi-

metres above the clavicles ; and this projecting por-

tion, being situated outside the chest, is subjected to
the pressure of the external air. The supraclavicular

region sinks in during deep inspiration, and conse-
quently the inspiratory expansion of the apices is

less than that of other parts of the lungs."

It is evident, if Ruehle be right, that a dimi-

nution of atmospheric pressure means a greater

expansion of the apices, due to a diminution

of atmospheric pressure bearing on those parts,

and also a greater expansion of the entire

chest.

There is, however, a theorj^ often advanced,

that the greater depth of respiration is due to

the fact, that, in consequence of the diminu-

tion of the amount of oxygen dependent upon
the decreased atmospheric pressure, an indi-

vidual will have to breathe more frequentl}-

and deeper to gain the amount of oxygen neces-

sarj' for aerating the blood. The theor}-, it

seems to us, is misunderstood, and the ques-

tion needs investigation.

We have shown that there is an increased

demand for oxygen dependent upon an in-

creased teudencj- of the blood to the lungs.
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It is known, also, that tlie transpiration of
gases through tubes, which the bronchi really

are, is hindered by a diminution of pressure,

and that in consequence of this, in a given
time, under the same conditions of expansion,
etc., less air will enter the lungs at .5,000 feet

elevation than at sea-level. This is another
cause why the respirations should be either

deeper or more frequent.

It is fiu'thcr known that the osmose of gases
through a thin septum, as in the lungs, is less

rapid the less the pressure, or, in other words,
that the rapidity of the osmose of gases is de-

pendent upon the pressure to which they arc

subjected. This being so, as the density of

the oxygen and carbonic acid in the lilood is

nearlj- constant, if the density of these gases
in the air be diminished, there will be an effect

produced upon the rapidity of their osmose.
In the case of oxygen, it is claimed that an
individual will get less of it at 5,000 feet ele-

vation than the system requires, and that, un-
less the conditions of respiration be changed,
there will be a ' starvation of oxygen,' i.e., an
asphyxia. In consequence of all this, it has
been claimed .that a greater depth and fre-

quency of respiration is demanded to meet
this want.

In regard to the osmose of oxygen, we know,
that, even though there be a hindrance due to

the diminished density of the gas in the air,

there is still, on the other hand, an increased

rapidity of the circulation, which would favor

osmose ; and it ma\- be assumed that tlie effects

of these two conditions counterbalance one
another.

In regard to a starvation of oxygen being
produced by a diminution in the amount of the

gas at a higher elevation, the rationale is some-
what as follows : there exists in the atmos-
phere, under all pressures, 23 parts by weight
of oxygen. At sea-level, there are 130.4 grains

of the gas in every cubic foot, while, at 5,000
feet, this amount will be diminished one-sixth,

so that there will only be 108.6 grains to the

cubic foot. The (juestion then is, whether a
density of 108. G grains to the cubic foot of air

will produce a starvation of the gas in the

human economj-.

It has been estimated that the tension of
the oxygen of the venous blood of the dog is

2.9%, or 22 mm., of mercury. It has been
further estimated that tlie tension of the oxy-
gen of the pulmonary air-cells is at least 10%
of the atmospheric pressure, which, at 5,000
feet, would amount to 1)3.3 mm. of mercury

;

so that it is evident, that, even under this

diminution of pressure, the difference between

the density of the oxygen in the inspired air

and in that of the venous blood brought to the

lungs is sufficiently groat to admit of a free

osmose.
Further than this, we know that the amount

of tidal air passing in and out of the chest of
an average man is 500 cc, or 31 cubic inches.
Allowing 17 respirations to the minute, this

will make 510 litres, or 18 cubic feet, of oxy-
gen inspired per horam. At 5,000 feet this air

would contain 1,955 grains of oxygen. Now,
the absolute absorption of oxygen at sea-level
is only five per cent of that contained in the
air, and the amount that is absolutely needed
each hour, at sea-level, is only 117 grains. As
the absolute demand for oxygen is only 117
grains each hour, and as the actiial amount
contained in the inspired air at an altitude of
5.000 feet is, for the same time, 1,955 grains,
it is evident that here, .again, the suppl3' is

greatly in excess of the demand, and tiiat the
term ' starvation of oxygen,' as explanatory of
the increased depth and rapidity of the inspira-

tions at high altitudes, is a misnomer.
But in addition to the absorption of ox^-gen

there is the elimination of carbonic acid to be
accounted for. It is evident, that, as the ten-

sion of the gas in the venous blood coming
to the lungs is nearlv constant, anv diminution
of its tension in the air will favor its osmose
from the blood to the air, and that the effect

produced upon the osmose of this gas by rise

of elevation is the reverse of the effect upon
the osmose of oxygen.

In concluding this part of our subject, we
wish to emphasize the fact that we think that

the benefit to be derived from simple elevation,

in cases of phthisis puhnonalis, is to be attrib-

uted largelj- to the greater depth of the in-

spirations, and consequentl}' to the greater
distension and activity of all parts of the
lungs (the diseased apices as well as the
healthy bases), and to the increased elimina-

tion of morbid products brought about b^- the

increased rapidity of the circulation.

3. Ozone. — In addition to the foregoing
reasons for favoring a high altitude in the

cure of phthisis, we wish to consider, further,

the influence of elevation upon the ozone of
the atmosphere.
The assertion is generally made, that, as " wo

ascend heights, the amount of the ozone rap-

idly- increases; " and yd there does not seem
to have been anj' direct experimentation on
this point. If there be more free ozone, it

may be due, not to any increased production
over that of lower levels, but rather to a di-

minished consumption. Further than this, the
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starch and iodide test is so dependent upon
other elements than the simple presence of

ozone, that it is not thoroughly reliable. It is

also open to the error of reacting to substances

other than ozone. Still, admitting the state-

ment that there is more nascent ozone at high

elevations, the explanation of its action in the

cure of phthisis is still to be sought. Some
rather visionar}- theorists, as it seems to the

writer, claim that it liuds a direct admission

to thetliseased siDOts in the lungs, and, by its

poorer oxidizing, it burns up in loco the mor-

bid products.

We should rather attribute its influence to the

fact, that, where ozone exists free, there is no

decomposing matter to be oxidized. It seems

to us to be indicative of the existence of pure

air, rather than a direct agent in destroying

the morbid products in the lungs.

4. Immunity from phthisis. — Another ar-

gument in favor of elevation in the cure of

phthisis is, that at certain heights there exists

an immunity from the disease. The disease

is not endemic at siich elevations.

This is in the nature of negative evidence ;

but it is certainlj' valuable as an element of

prophylaxis, and we think that it can be ap-

plied as an argument in favor of cure. Ruehle

(op. cit.) says, "A height of at least 1,800 or

2,000 feet seems to be requisite for this pur-

pose. Phthisis is rare on the Hartz, Styrian

(iu Purzgau), and Swiss mountains." Jac-

coud (Flint's Practice of medicine, p. 296)
" states that the observations for fifteen con-

secutive j-ears warrants him in asserting, that,

in Alpine situations elevated 4,000 feet, tuber-

culosis is unknown ; and especially is this true

of villages at an elevation of 5,500 feet."

Dr. Irwin reports for Fort Defiance (6,500

feet), north-western New Mexico, "During a

service of some seven years in ISTew Mexico

and Arizona, I never saw or heard of a case

of tuberculous disease amongst the native in-

habitants of those territories." And Dr.

Denison, in his work entitled ' Rocky Moun-
tain health resorts,' writes, "After having

quite thoroughly canvassed the subject among
physicians of Colorado, I place the altitude of

approximate immunity of this state at 6,000

feet."

Taking a mean of all these quotations, we
may safely assert, that, broadly speaking, an

altitude of from 5,000 to 6,000 feet affords an

approximate immunity from this disease.

5. An aseptic atmosphere.— Lastly, we will

speak of the influence of elevation iu the

cure of phthisis in producing an aseptic at-

mosphere. In these days of germ-theories

and of Koch's experiments, we cannot but

give emphasis to this element of antisepsis as

an element of prophylaxis and cure of phthisis.

Professor Tyndall's experiments show the

abundance of germs floating in the air at sea-

level, and an entire absence of such germs at

the altitude of the 'Belle Alp' hotel (7,000

feet) . Whether a lower elevation will furnish

this aseptic atmosphere has not been proven

experimentally ; but it would seem to be rea-

sonable to argue that an elevation correspond-

ing to that of immunity from phthisis would
furnish such an atmosphei'e.

Bisume. — There are other elements, such

as humiditj' of the air, temperature, precipi-

tation, etc., more or less dependent upon ele-

vation, which we shall have occasion to speak

of more at length. But, to make a risumv of

our study to this point, we can say that a rise

in elevation increases the heart-beat and the

rapidity of the circulation, therebj- hastening

the absorption of the morbid products in phthi-

sis, and increasing the metamorphosis of tissue,

and hence the vital force ; that it likewise

produces greater depth of respirations, and a

more health}- action of the diseased portions

of the lungs ; that it gives a purer air, and
affords an approximate immunity from the

disease ; and, finally, that it affords an asep-

tic atmosphere, in which the Bacillus tubercu-

losis does not exist. The extent of elevation

desirable for the production of this effect can

be stated to be at least 5,000 feet.

Having arrived at these conclusions, it re-

mains for us to apply them to our subject.

B3- consulting table I., columns i. and ii., it will

be seen, that, of all the resorts for the cure of

phthisis in this country', the eastern slopes of

the Eockj" Mountains alone furnished the de-

sirable elevation. The distance between Den-
ver and Santa Fe is in the neighborhood of

375 miles in extent. Throughout this whole

extent, pleasant locations for invalids are to be

found at elevations varying from 5,000 to

6,000 feet.

( To he continued.)

HISTOLOGY OF INSECTS.

Inspired by Weissmann's well-known researches

on tlie post-embryonic development of insects, Vial-

lanes has studied the structure and changes of

rarious tissues, principally in Musca vomitoria, but

also in other insects during their metamorphoses.

His results occupy nearly an entire volume,' and

make an important addition to knowledge, the more
welcome because the author deals chiefly witli tliose

tissues which have heretofore been least worked

^ Vol. xiv. ser. vi. of Add. sc. nat., zool.
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upon. The long momoir embodies a laige number
of valuable data, the outcome of work which we
believe to be thorough and careful. The collation

of the literature is good, but not complete, some
omissions being important. We are unable to give

here more than the chief general conclusions.

The skin of the larvae studied consists of a single

layer of large flattened cells, covered externally by
the hard chitinous cuticula (containing lime in

Stratiomys), which is smooth in Musca and Eristalis,

but divided in Stratiomys into fields corresponding

to the cells. Below the cells, and lying directly

against them, is a thin anhistic membrane, which is

comparable to the basal membrane in Crustacea and
adult insects.

The peripheral nervous system is of great interest.

Between the integuments and the muscles of the

larvae are found peripheral ganglia, which do not
belong either to the ventral chain or to the stomato-

gastric system. No analogous observation has hither-

to been made upon insects. The peripheral ganglia

of the larva of Tipula are very remarkable from
their regular disposition and their symmetry: there

is a pair in each segment. Those of Musca are

irregularly scattered between the sldn anil the

muscles. Analogous ganglia are found in Eristalis,

but are localized in the plexus, whence spring the

nerves of the special sense-organs in the anterior

region of the body. In the description of the pe-

ripheral nerves the author adds little to what was
previously known.
The sensory nerves end in two ways,— either by

a connection with sensory hairs of the epidermis, or

with free terminations. In the former case the axis-

cylinder dilates, at the base of the sensory hair, into

a bi-polar ganglion cell. The sensory hair is a

conical hollow process of the cuticula. It is secreted

by a special, large, slightly modified epidermal cell,

the protoplasm of which tills the cavity of the hair,

and lines its base. The distal prolongation of the

bi-polar cells unites with the protoplasm of the hair-

cell, and does not run directly to the hair. This

ai)paratus appears to subserve touch, smell, etc.

The free terminations are found beneath the epider-

mis, as thread-like prolongations of a very rich dermal

plexus, formed by very numerous multi-polar anas-

tomosing nervous cells. (Besides the description of

similar structures in other animals cited by Viallanes,

qf. Canini and Gaule, Science, ii. 279.)

Involuntary striated muscles. The larval heart

is histologically comparable to a vertebrate capillary,

being formed of fiat cells soldered border to border.

In the protoplasm of these cells, muscular fibres are

formed, so that the cells are at once comparable to

the endotheliiun and muscularis of the capillary.

Within each single cell tlie fibrilla begins and ends

with a thin disk or stria; therefore the space between

the two disks is the unit of the fibril. In young
larvae the heart is a .simple tube without lateral

openings. The striated muscles of the digestive

tube are probably histologically identical with those

of the heart, i.e., modified single cells; but Viallanes

was unable to make out the cell-limits. In the walls

of the stomach of Tipula is an intramuscular gan-

glionated nerve-plexus, which probably innervates the

muscles; but the final terminations were not seen.

This is regarded .as confirmatory of Ranvier's law
{Ler. d'anat. (jinir., 1880, 403).

In regard to the voluntary muscles the following

conclusions are drawn: the fibriUae of insects are

homologous with those of vertebrates, although the

latter are indivisible, while in insects certain fibriUae

(of the wing-muscles) may be decomposed into fi-

briculae. In insects, as in vertebrates, the fibriUae

are united into ' colonettes,' or little clusters, being

closely cemented together by a homogeneous and
continuous substance, into which neither protoplasm

nor nuclei ever penetrate. In vertebrates a large

number of colonettes are united within a com-
mon envelope, the sarcolemma, to form the fibre or

primitive bundle. In insect larvae this disposition is

maintained, but in the wing-muscles the sarcolemma
is absent; the primitive bundle then consists of a

few colonettes (ilusca), or even of one colonette only

(c/. Ciaccio, Science, i. 247, whose paper is not

cited). In the leg-muscles there is but a single

colonette in each fibre, and the sarcolemma is scarcely

developed. As regards the motor plates the follow-

ing points are noted : 1°. In the larva of Stratiomys

chamaeleon, each of the fibres, constructed on the

vertebrate type, has several Doyere's cones, to the

summit of each of which runs an axis-cylinder ac-

companied by a nucleated sheath. Before innervat-

ing the muscle, the nerves form a plexus; in the cone

the axis-cylinder forms a terminal arborization

by successive dichotomous branchings inside the

saroolemma; the fundamental substance contains

neither granular matter nor nuclei. 2°. In Tipula

there is a similar arrangement, but only one cone to

each fibre; the terminal arborization is much more
extended, and bears nuclei ; and the basal substance

of the cone is granular, and nucleated as in the

terminal plates of Amniota. 3°. In the caudal mus-
cles of Eristalis and the leg-muscles of Dytiscus,

e.ach fibre of which contains only a single colonette,

the motor nerves form no arborization, but break up
into their constituent fibrils as- soon as they reach

the sarcolemma.

The second part of the memoir deals with the

very remarkable changes in the larval tissues at

pupation. The corpuscles of the blood of the larva

are embryonic cells analogous to the leucocytes of

vertebrates, and are foimd in the same form in the

pupae. The muscular fibres of the larva disappear

at the commencement of pupal life, and in two ways :

— First, by ' Evolution rdgressive :
' the nuclei of the

muscle become spherical, and each surrounded by a
coat of protoplasm, thus becoming, a muscle-cor-

puscle, which proliferates, and gives rise to a great

number of rose-colored granules, which multiply

until the muscular substance entirely disappears, as

if it supplied nutriment to the granules; these last

finally separate, and spread themselves through the

body cavity. Second, by degeneration: the nuclei

keep becoming rarer until they all disappear, and
meanwhile the contractile substance disappears as if
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dissolved away on the outside. In consequence of

these processes, the body cavity is charged with a
quantity of matter resembling the vitelline elements
of birds. The cells of the so-called fat-body produce,
during the first days of pupal life, numerous granules,

which enlarge, and are ultimately set free by the

rupture of the cell-membrane. These granules arise

independently of the nucleus, but closely resemble
small cells. The cells of the tracheae and salivary

glands do not disappear at the time of metamorphosis,
as has been thought, but, on the contrary, they pro-

liferate by endogenous cell-formation, the parent
cell being first enlarged; the parent nucleus is finally

discharged ; the embryonic cells thus generated sep-

arate, and fall into the general body cavity. The
komchenkugel produced by pupal histolysis, and
described by Weissmann, are of two kinds, and do not
arise from the disintegrated matter, as supposed ; but
the smaller are derived from the muscle-corpuscles,

the larger from cells of the fat-body. The epidermis
of the larval head and thorax dries up and falls off.

It is not immediately replaced by the definite cell-

layer, but first by a thin cuticle, which Viallanes

considers to be probably the thickened basement
membrane of the larva.

Part third treats of the histogenesis of the tissues

of the imago. The skin of the head and thorax is

developed from Weissmann's imaginal disks. In the
description of these, Viallanes follows Ganin in

general, but he thinks that the mesoderm of the
disks is formed at the expense of some of the embry-
onic cells in the body cavity. Other points are also

brought forward, among which we note especially

that the wing of the pupa contains at first numerous
tracheae, which disappear before the end of the

stage. In the abdomen, also, there are imaginal disks,

four in each segment, and formed by local thicken-

ings of the epidermis ; all other parts of the epidermis

or hypoderm degenerate, and are resorbed. The
disks form two layers, the outer making the new
epidermis, and the inner the mesoderm; the disks

grow at their borders until they everywhere meet,
and form a continuous tissue. The method of re-

generation is the same as in the thorax, except

that the disks are developed later: the difference

assumed by Weissraann and Ganin is not real. The
author compares the imaginal disks with the plates

in Pilidium.

The internal muscular mass of the thorax is derived

from a single anlage, composed of little cells embedded
in a small amount of homogeneous basal substance.

This anlage then separates into six cords, corre-

sponding to the definite muscles; these grow by
peripheral accretion; the muscular substance is then
differentiated around the cells, which are disposed

with great regularity in the midst of the colonettes,

becoming, in fact, the muscle-corpuscles (the neces-

sity of omitting a fuller account is much regretted. —
Hep. ). The muscles of the legs are derived from the
mesoderm of the imaginal disks; the general process

of their histogenesis, despite many interesting differ-

ences, is the same as that of the wing-muscles. The
author makes an excellent comparison between the

unicellular muscles (heart, stomach) and the pleuri-

cellular (wings, legs), or, as we might name them, the

mesenchymal and myothelial muscles.

Nearly a fifth of the entire memoir is devoted to

the development of the eye. The brief resume (p.

302-305) is the most succinct and perfect account of

the structure of the compound eye with which we
are acquainted. In the first section the structure of

the developed eye of the pupa, before it becomes
pigmented, is described. The following is the au-

thor's table of the parts of the visual apparatus: —

CEil compoee

Lame ganglionnaire

r Cornee k facettes.

J Couche dee cellules crietallln
'1 Couche des r^tinules ou reti

l.Limilante posterieure de I'a

Couche des fibres post-retiDieDnes.

f Limitante aoterleure de la lame ganglion-
naire.

Couche des cellules ganglionnairee.
Couche des fibres en palissade.
Liraitaute moyenne de la lame ganglion-

Couche des fibres nucl^es.
Liraitante posterieure de la lame gauglion-

nalre.

Couche des fibres pr^ganglionnaires.

INevrilemme.
Couche des cellules en chapelets.
Croissant du noyau central,

fiventail du noyau central,

ficorce grise du ganglion optique.

Concerning the development of the eye, we give

the following conclusions. In the larva, before met^
amorphosis, the eye is represented by three parts, —
the imaginal disk of the eye proper, the neural stem,

and the optic ganglion. The disk of the eye com-
prises the same three layers as the other imaginal

disks. Before the metamorphosis of the larva, the

superficial cells of the exodermic layer become en-

larged and elongated, and acquire a strong alfinity

for coloring-matters; they are the optogenic cells.

This change begins in the centre, and spreads to-

wards the periphery of the disk. The mesoderm of

the disk of the eye, unlike the other two layers, is

different from the corresponding portion of other

disks, since it is composed of fine nerve-fibrillae

mingled with nuclei; by teasing, it can be shown that

each fibril is connected with the inner end of an

exoderm cell. The nervous stem unites the disk of

the eye with the optic ganglion, and is composed
of the nerve-fibrils mingled with nuclei. The optic

ganglion is constituted by the outer portion of the

brain; its nucleus consists of white, its cortex of

gray, matter; in the lateral portion of the cortex, is

the complex anlage of the lame ganglionnaire, in

which all the principal constituent parts of the

definite lame ganglionnaire can be recognized. At
the moment of metamorphosis the following phe-

nomena occur: the provisory layer of the disk of

the eye disappears, the exoderm enlarges, its borders

unite with the neighboring disks, its cuticle becomes
the faceted cornea, and its optogenic cells each form,

by the known process, an elementary eye. The
anlage of the lame ganglionnaire emigrates from the

optic ganglion, then enlarges, and spreads oxit so as

to intervene between the ganglion and the eye. The
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details of the differentiation of the lame are care-

fully described.

I cannot conclude this notice without referring to

the admirable manner in which this valuable memoir
is written, and the great clearness with which the

facts and conclusions are presented.

Charles S. Minot.

EXPERIMENTS TO DETERMINE THE
GERMICIDE VALUE OF CERTAIN
THERAPEUTIC AGENTS.
In the American journal of medical sciences for

April. Dr. Sternberg gives an account of his study of

this important question. The objects of the author

were.—
To ascertain the exact value, as germicides, of some

of the agents most frequently employed in medical

and surgical practice, with a view to the destruction

of pathogenic micro-organisms, liypothetlcal or de-

monstrated.

To compare this value, established by laboratory

experiments, with the rcsuUs of clinical experience,

for the purpose of ascertaining what support, if any,

the germ-theory of disease receives from modern
therapeutics.

Assuming that the active agent in infective mate-

rial is a living micro-organism, or 'germ,' disinfec-

tion will be accomplished by those chemical agents

only, which have the power of destroying the vitality

of this organism. We reijuire to know:—
a. What is the absolute germicide power of various

disinfecting agents, in order to select the best with a

view to economy and efficiency;

b. Are all disease-germs destroyed by these agents

in the same proportion? and, if not,

c. What agents are the most available for special

kinils of infective material?

In therapeutics we should know, in addition to

this :
—

d. What is the minimum quantity of each of these

agents which will restrict the multiplication of each

specific disease-germ in a suitable culture-medium ?—
this with reference to medication, with a view to ac-

complishing a like result within the body of an in-

fected inilividual.

Evidently, any thing like a complete answer to these

•questions is quite impossible in the present state of

knowledge, and we must content ourselves with such
partial or approximate answers as can be obtained by
laboratory experiments upon the comparatively small

number of pathogenic organisms which abound in

organic liquids undergoing putrefaction.

The experiments were conducted by using small

sealed flasks containing bouillon free from micro-

organisms. The smallest quantity of a fluid contain-

ing such organisms introduced into one of the flasks

would cause it to ' break down ' within twenty-four

hours, it being exposed during this time to a temper-

ature of 100° F.

To test the germicide power of a chemical reagent,

living bacteria are subjected to its action in a known
proportion for a given time, and are subsequently used

to Inoculate sterilized bouillon in one of the flasks.

Failure to multiply in this fluid, when exposed for

twenty-four hours or more to a temperature of 100°

F., is evidence that reproductive power — vitality

— has been destroyed by the reagent used. On the

other hand, failure to disinfect, i.e., to destroy the

vitality of the bacterial organisms used as a test, is

shown by the 'breaking-down' of the culture-fluid.

Standard solutions of the reagents to be tested are

prepared with distillled water. The germs are ex-

posed, in small glass tubes, to the action of these

agents for two hours. The tubes are sterilized in the

flame of an alcohol-lamp immediately before each ex-

periment; they are open, and covered by a bell-glass

during the time of exposure.

At the end of the time of exposure, a small quan-

tity of the fluid from one of the tubes is introduced

into a flask containing sterilized bouillon, and this is

exposed to a temperature of 100° F. for twenty-four

hours.

The micro-orfianisms ii^hich hare been vsed in the ex-

perinientsherein reporteil, to test the germicide power

of the reagents named, were obtained from the fol-

lowing sources:—
a. A micrococcus from gonorrhoea! pus.

b. A micrococcus from pus obtained from an acute

abscess (whitlow) at the moment that it was opened

by a deep incision. This micrococcus is morphologi-

cally identical with the preceding.

c. A pathogenic micrococcus, having distinct mor-

phological characters obtained from the blood of a

septicaemic rabbit.

d. Bacterium termo. and other bacterial organisms

(micrococci and bacilli) from ' broken-down ' beef-tea

which had been freely exposed to the air.

In the following t.able, which is arranged according

to the germicide value of the agents named, all ex-

periments are given in which the micrococcus from

l)us was used as a test.

Mercuric bicliloride (0.005 per cent;, efficient in the pro-

portion of one part in 20,000

Potaftsium permanerftnnle (0.12 per cent), eflicient in the

proporlion of one part in 833

Iodine (0.2 per cent), eflicient in the proportion of one

part in 600

Creosote (0.5 per cent), efficient in the proportion of one

pari in 200

Sulphuric acid (0.5 per cent), efficient In the proportion of

one part in 200

Carbolie-aciU (1 per cent), ellicient in tlie proportion of

one part in 1**0

Hydrochloric acid (1 per cent), efficient in the proportion

of one part in tW*

Zinc chloride (4 per cent), efficient In the proportion of one

part in *"

'I'inc. fcrrl cliloridi (4 per cent), efficient In the proportion

of one pan In 25

Salicylic odd diasolvcd by Bodium borate (•» per cent),

efficient in the proportion of one part in .... 26

Caustic poiaah (10 per cent), efficient in the proportion of

one part in 10

Citric acid (12 per cent), efficient in the proportion of one

part in 8

Chloral hydrate (20 per cent), efficient In the proportion of

one part In 6

The following-named reagents, as far as the experi-
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ments go, are not shown to have any germicide vaKie

;

viz.,

—

Per cent.

Fowler's solntion failed in the proportion of ... 40

Sodium hyposulphite failed in the proportion of . . . 32

Sodium sulphite, exsiccata, failed in the proportion of . 10

Ferric sulphate (saturated solution) failed in the propor-

tion of

Potassium iodide failed in the proportion of . . . S

Liq. zinci chloridi failed in the proportion of . . . S

Boracic acid (saturated solution) failed in the proportion of 4

Zinc sulphate failed in the proportion of .... 20

Sodium horate (saturated solution) failed in the propor-

tion of . . . 4

Sodium salicylate failed in the proportion of . . . 4

Having ascertained the germicide vahie of certain

reagents for a single micro-organism, the question

xirises as to whether we are justified in assuming that

other organisms of the same class, and especially

pathogenic bacteria, will be destroyed by the same
reagents in lilce proportion, or, in other words, wheth-
er we can generalize from the data obtained. It is

evident, that, if eacli of the reagents named gives iden-

tical results with several distinct species of bacteria,

we shall be justified in assuming that the value ob-

tained will be constant for ofher organisms, known
or unknown, of the same class ; whereas, if marked
differences are found as to the vital resistance of

different bacterial organisms to these reagents, no
generalization will be possible, and the value for

each distinct organism of the class can only be fixed

by experiment. To solve this question, experiments

have been made as follows :
—

a. Upon the micrococcus of pus.

b. Upon the micrococcus of septicaemia in the rab-

bit.

c. Upon bacterium termo, in its active motile stage,

as found in afresh culture.

d. Upon the bacteria in broken-down beef-tea which
had been freely exposed to the air, and in which all

active development had ceased.

The results sliow, that, in general, those reagents

which destroyed the vitality of the micrococcus from
pus are destructive to organisms of the same class,

and that tlieir relative value as germicides is not

changed when a diilerent micro-organism is used as

the test of this value. Moreover, the reagents which
were found to be practically valueless as germicides

in the first series of experiments— e.g., ferric sul-

phate, sodium sulphite, and liyposulphite, boracic

acid, etc. — proved to be equally without value when
the test was extended to other micro-organisms of

the same class. But the reagents found to possess

decided germicide power have, in some cases, a dif-

ferent value for different organisms: in other words,

the vital resistance of different bacterial organisms to

the reagents in question is not in all cases the same.

Tlius, sulphuric acid failed to destroy B. termo and
the micrococcus from pus in the proportion of 0.25 %;
but one-fourth of tliis amount (0.06 %) destroyed
the vitality of the sej)tic micrococcus.

Caustic potash destroyed the septic micrococcus in

the proportion of 2 %, but failed to kill the micrococ-

cus of pus in four times this amount (8 %). The
value, as a germicide, of the solution of ferric sul-

phate and sulphuric acid in water, which has been
extensively recommended by sanitarians as a disin-

fectant, evidently depends upon the sulphuric acid

which the solution contains. To insure the destruc-

tion of all bacterial organisms and of the reproduc-

tive spores of tliose species which multiply by spores-

as well as by transverse fission, such a solution sliould

be used in suificient quantity to subject tlie material

to be disinfected to the action of the acid in the pro-

portion of at least five per cent for a period of two-

hours.

The quantity of carbolic acid used to accomplish

the same result should not be less than five per

cent, for it is necessary to keep on the safe side; and
we do not know, at present, whether all of the path-

ogenic bacteria, hypothetical or demonstrated, form
spores or otherwise. In the case of the antlirax ba-

cillus and of Kocli's bacillus of tuberculosis, tliis has

been proved to be true ; and we have ample experi-

mental evidence to show that these reproductive

bodies possess very great resistance to heat and to-

those chemical reagents whicli destroy bacterial or-

ganisms in their ordinary condition of rapid growth
and multiplication by fission.

Evidently, therapeutic value— assuming the cor-

rectness of the germ-theory— cannot be gauged by
germicide power alone, for it is possible that a re-

agent which possesses this power in but sliglit degree,

or not at all, may nevertheless be capable of restrict-

ing the development of pathogenic organisms, and
thus limiting tlieir povrer for mischief.

The following table shows the percentage required

to destroy vitality, and also that required to prevent

the development of the micrococcus of pus :
—

Reagent.
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precipitation of the organic material in the nutritive

medium rather than to any direct action ui)0n the

living organisms, which, as we have seen, are not

killed by a far greater quantity of the reagent.

Tlie conclusions at which Dr. Sternherg arrives,

are. tliat the vital resistance of bacterial organisms

to chemical reagents differs, within certain limits, for

different species. And certain species show special

susceptibility to the germicide action of particular

rcigents; e.g., the septic micrococcus to alcohol, and

B. ternio to boracic acid.

There is, therefore, reason for supposing that dif-

ferent pathogenic organisms may differ in like manner,
as to susceptibility to the action of various reagents

administered medicinally with a view to their de-

struction. Nevertheless, the comparative germicide

value of the reagents tested is tlie same for tlie sev-

eral test-organisms, and, allowing certain limits for

specific peculiarities, it is safe to generalize from the

experimental data obtained in the practical use of

these reagents as disinfectants. But it must be re-

membered that the resisting power of reproductive

spores is far greater than that of bacterial organisms

in active growth (multiplication by fission), and the

data obtained for the latter cannot be extended to in-

clude the former.

The antiseptic value of the reagents tested depends
upon their power to prevent the multiplication of

putrefactive bacteria; and this is not necessarily con-

nected with germicide potency, for some reagents

which fail to kill these micro-org.inisms are, never-

theless, vahiable antiseptics, e.gf. ferric sulphate and
boracic acid.

Clinical experience has demonstrated the value of

all the potent germicide reagents tested in one or

more of the diseases which there is the most reason

to believe are due to the presence of pathogenic

micro-organisms in the primae tiae, in the blood, or

in the tissues; e.g., intermittent-fever, typhoid-fever,

dysentery, erysipelas, syphilis, etc. The 'germ-the-

ory' as to the causation of these diseases receives,

tlierefore, very strong support from modern thera-

peutics: but the experiments do not justify the belief

that any one of the reagents tested can be admin-
istered as a specific in germ-diseases generally. This
also accords with the results of clinical experience,

and makes it possible to believe that the specific, self-

limited diseases are also ' germ ' diseases.

LETTERS TO THE EDITOR.
The practical value of soil-analysis.

Is Bulletin Ivi. of the New York agricultural ex-
periment-station. Dr. Sturtevant gives the re.isons for
which the station declines to make soil-an.alyses 'for
the purposes of the individual farmer:' stmimarizing
them in the statement that such ayalyses " can offer

no solution of the problem of what fertilizer, and how
much, to apply."
Were this statement made in a somewhat less gen-

eral and .absolute manner, I should have no fault to

find with it: for in the case of the long-oultivated
fields of the state of New York, which have been sub-
ject to indefinitely varied culture-conditiohs and the
use of fertilizers, the cases in which chemical analysis

alone would point with any degree of certainty to the
true cause of failure to produce profitable crops would
be exceptional; and the station would be likely to be
overrun with requests for an indefinite amount of

comparatively useless routine work.
But when Dr. Sturtevant bro.idly adds his denial

" th.it analyses of soils can give us definite informa-
tion concerning their productiveness," lie seems to go
beyond the limits justified by the record, and beyond
what the context following would appear to show he
intended to say. If tlie clause above quoted were
to read, instead, " while denying that analyses of cui-

tivaled soils can give us definite information regarding
their;}re.<fH( productiveness." I should agree with him
so far as the great majority of cases is concerned,— so

much so, that it is only exceptionally that 1 under-
take the analysis of a cultivated soil, but usually go
back to its virgin ancestor for information as to its

general character; and from this, and the usually sim-
ple history of its cultivation, pretty definite inferences

as to the prominent wants even of a cultivated soil

can in very many cases be deduced, as is proved by
the practical results. Dr. Sturtevant's own statement
as to the frequency and consequent practical impor-
tance of such inquiries would seem to justify the tak-

ing of some pains to approach its solution, before
jiroclaiming an absolute non possumUK.
As for virgin soils, which over wide areas liave beet»

subject to uniform or uniformly variable conditions,

it is apriori reasonably presumable, and I think expe-
rience confirms the inference, that, otherthings being
equal, the amount of available plant-food, and there-

fore the durability of a given soil under the usual
culture, witliout replacement, is sensibly proportional

to the plant-food percentages shown by the usual

method of analysis. Whether or not other things are
really equ.al can only be ascertained by intelligent

examination in the field as well as in the laboratory

;

.and soil-specimens taken by non-experts rarely fulfil

this condition.

While, therefore, believing that Dr. Sturtevaut's
action in this matter is well advised under the cir-

cumstances, I nevertheless believe that my contrary-

practice in regions but sparsely or recently settled is

at least equally well justified, and that the impor-
tance of affording the settler at least an approximate
insight into the present and ultimate durability of his

soil, and its general character and adaptations, is so
great as to justify a considerable public expenditure,

upon a well-considered plan carefully carried out by
competent persons both in the field and in the labo-

ratory, even with our present limited knowledge of

the chemistry of soils— which, I cannot but remark,
is not likely to be increased very rapidly if tlie com-
position of soils serving for culture-experiments con-
tinues to be ignored, as has so largely been the case
heretofore. The prime importance of the presence

of a certain minimum percentage of lime, for exam-
ple, is manifestly so great, that no experimenter can
afford to be ignorant of the presence or absence of a
proper supply of that substance in his soil ; and the
cases in which analysis shows the extreme scarcity or
extreme abundance of lime, phospliates, or potash, in

virgin soils and subsoils, are far more. fre(|uent th.an

the contemners of soil-analysis suppose. In the
former case the practical value of the indication is

too obvious to be overlooked, and is amply attested

by the results following the application, e.g., of phos-
phate fertilizers in such cases. We might not be able

to detect the addition thus made to the phosphates of
the soil by the most careful analysis; but the fact

that the soil is naturally poor in phosphates will re-

main a fruitful truth forever after.
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I trust that the record which will be shown iu tlie

census report of cotton production, now in press, will
form a convincing illustration of the legitimate uses
of soil-analysis. E. W. Hilgard.

University of California, Sept. 1, 1883.

Do humming-birds fly back-wards ?

The Buke of Argyll, in his Reign of law (p. 145),
lays it down in italics, that ' no bird can ever fly back-
zuardx.' He mentions the humming-bird as appear-
ing to do so, but maintains, that, in reality, the bird
falls, rather than flies, when, forinstance> he comes out
of a tubular flower. But this morning, while watch-
ing the motions of a humming-bird (Trochilus colu-
bris), it occurred to me to test this dictum of the
duke ; and, unless my eyes were altogether at fault,
the bird did actually fly backwards. He was probing
one after another the blossoms of a Petunia-bed, and
more tlian once, when the flower happened to be low
down, lie plainly rose, rather than fell, as he backed
out of and away from it. I stood within a yard or
two of him, and do not believe that I was deceived.

It may not he amiss to add that the Duke of Ar-
gyll's objections seem to be purely theoretical, since
the ' Reign of law ' was published in 1866, and it was
not till 1879 that the author came to America and
saw his first living humming-bird.

Bradford Torret.
Boston, Sept. 14, 1883.

"Wright's ice-dam at Cincinnati

I notice on p. 320 of Science, vol. ii. no. 31, an
inaccurate report of what I said at the Minneapolis
meeting, which does injustice both to Mr. Wright
and to myself, and which I would beg to have cor-
rected.

The reporter makes me speak slightingly of Mr.
Wright's discovery of the ice-dam at Cincinnati, as
not suflBcing to explain our Pennsylvania terraces.
On the contrary, I expressed my admiration for the
discovery as furnishing precisely the explanation we
need for the local-drift terraces of the Monongahela,
and the rolled-northern-drift terraces of the lower
Alleghany, Beaver, and upper Ohio rivers.
The reporter probably mixed this up with what I

said afterwards respecting the rolled-drift terraces of
eastern Pennsylvania, which only reach a height of
SOO' A. T., in Northumberland county, and require
some explanation, perhaps, qiiite unconnected with
that which Mr. Wright certainly furnishes in a most
satisfactory manner for the 800' to 1,100' A. T. ter-
races of the Ohio River basin. J. P. Leslet.

Second geological survey of Pennsylvania,
Philadelphia, Sept. 15, 1883.

Erratic pebbles in the Licking valley.

While engaged in tracing the outcrop of ' Clinton
ore ' in eastern Kentucky, in the fall of 1882, 1 became
interested in the pebbles, which in certain localities,
and up to a certain height, were very abundant in the
surface-soil.

Most abundant were rounded quartz pebbles, prob-
ably from the millstone grit. Somewhat less abun-
dant were fragments of chert, showing little or no
wear derived from the sub-carboniferous limestone.
Still less abundant, though by no means rare, were
some from the carboniferous, often containing char-
acteristic fossils. They were confined, so far as I
<:ould determine, to the valley of the Licking and its
larger tributaries. Vertically, they range from the
river-bottoms to the top of the table, formed by the
upper Silurian rocks, which borders on the Devonian

escarpment ; so that these tables are quite uniformly
covered with the material.
The distribution of the material is such as could

only have been made while the valley was tempora-
rily occupied by a lake. I was therefore led, though
with some hesitation, to suppose that the glacier must
have crossed the Ohio at Cincinnati, damming the
river. I was not at the time aware of the labors of
Mr. Wright in tracing the glacier across the Ohio.
Having now the certainty that there was a dam at

the required point, I think I may have no hesitation
in saying, that, during a portion of the glacial period,
the valley of the Licking was occupied by a lake which
overflowed laterally, and whose bottom became littered

with materials brought from the mountains of eastern
Kentucky by floating ice. They are most abundant
where the ice may be supposed to have had freest ac-
cess.

Terraces which might have been expected are want-
ing in the region in which my observations were made.
Possibly they may be found in other parts of the
valley, especially above; their absence in the region
in question being due to the fact that only small por-
tions of the region would have reached above the
lake-level, which, by their disintegration, could fur-
nish the material for terraces.

The overflow was probably to southward, hut I could
not search for it. Could it be traced, the amount of
erosion might give some data for an estimate of
time. G. H. Sqdier.

Trempealeau, Wis., Sept. 14, 1883.

Depth of ice during the glacial age.

In the issue of Science for Sept. 7, reporting my
paper at Minneapolis, I am made to say, that, during
the glacial period, the ice was indeed " 600 feet over
New England, and very likely of equal depth over
the area to the west." I said 6,000 feet over Now Eng-
land. The evidences of glaciation are distinct upon
the G-reen Mountains to a height of nearly 5,000 feet.

The lower summits of the White Mountains, like Car-
rigain (which is 4,300 feet above the sea), are covered
with transported bowlders; and there can be little

question that some found by Professor Charles Hitch-
cock, within a few hundred feet of the summit of

Mount Washington, were transported thither by gla-

cial agency. Such is the evidence for New England.
For the region north of Pennsylvania and the Ohio

River, direct evidence of such a great depth of ice is

naturally wanting ; but, according to Ramsay, glacial

scratches are numerous upon the summit of Catskill

Mountains in New York, at an elevation of 2,850 feet

above the sea. In southern Ohio there are numerous
places where the ice, within a mile or two of its

farthest extension, surmounted elevations which are
about 500 feet higher than the plains to the north of

them. I see no reason why it should not have been
as deep over the bed of Lake Erie as over the region
to the north of the White Mountains, though there
are there no glaciometers like Mount Washington to

measure the height of the frozen mass.
G. Frederick Wright.

Oberlin, O., Sept. 13, 1883.

The ' stony girdle ' of the earth.

In your issue of Sept. 7, just received, you are kind
enough to insert a synopsis of the two abstracts of pa-
pers which I sent to the Minneapolis meeting. Allow
me the space necessary to make a correction and some
brief explanations. We are required to furnish these
' abstracts ' to suit a printed form of small note size,

which is apt to lead to small chirography: hence I

suppose the mistake in reading and printing the title.



September 28, 18S3.] SCIENCE. 437

It should read, ' stony girdle,' and was in inverted
commas to show that the name did not originate witli

me. My special objert was to call attention to its

being, in a great measure, the same belt which forms
the prime-vertical when the pole of the land-centre
at Mount Ilosa is brought to the zenith. The unfavor-
able comments to which you allude have force as a
general rule ; namely, that closet geolog>- is not com-
parable to observations in the field. "Yet all r/eneral-

izations may be called closet geology, as being the
result of a large number of f.icts collected in the field,

and compared subsequently. As it would, however,
be presumptuous in any one to offer generalizations
who h.id not had somewhat extended opportunities
for observation, I may be permitted to mention,
as some justification, those I have enjoyed. In
North America my observations, partly in special

work, jjartly during travel, have tanged from Kainy
Lake, north of Lake Superior, to Saltillo, in Mex-
ico, and from the Atlantic states to the head watei'S
of the Gila, in Arizona. In the eastern continent,
I travelled from the north of Scotland to Cairo in

Egypt, ascending Etna, and spending tlie vacations
of three summers, during college-life, in Switzerland
among its mountains, ranging subsequently from
western France to the Crimea. In 1824 I saw the
'Perte du Rh6ne,' where that river disappeared for
miles, and then re-appeared,— a phenomenon no lon-

ger to be seen, as the superincumbent rocks, some
years later, caved in, and converted the subterranean
into a sub.aerial bed for that fine stream.

In 1820 I visited the scene of the catastrophe at
New Madrid; and while granting a local subsidence
for the immediate cause, as claimed in the able paper
by Dr. Macfarlane, of which you give an abstract, I
am compelled to believe that the remote cause was
due to a seismic movement, felt, as Mallet states, at

least two hundred miles from New Madrid, and, in-

tleed, affecting large and more distant areas about
that time, .as mentioned in Key to geology, p. 77.

These opportunities, in connection with the speci-

mens and notes of reference brought home, permit a
review of general geology, which I thought might
enable me to present to the student of geography and
geology some broad principles and truths into which
the details subsequently obtained by him might be
appropriately fitted: hence the paper rea<i at the Bos-
ton meeting, showing th.at the eastern trend of each
continent was distant one-fifth of the circumference
of the globe from its adjoining continental trend; also
th.at each continent presented a central focus, from
which a circle with radius of .'!(!° would embrace the
land proper, — sometimes excluding a peninsula, such
as Hindostan, sometimes inchuling adjacent islands,

as those of Madeira, Canary, and Cape Verd, as be-
longing to the main continent, Africa. The Mon-
treal papers were designed to show the important
seismic fissurings radiating from the pole of the
land-centre; also the relation between solar and ter-

restrial dynamics, where seismic phenomena are
transmitted along great circles coinciding with the
sun's apparent p.illi, or along belts of the earth's
crust which are secondaries to llie ecliptic.

The occurrences of the last few weeks seem to
corroborate the generalization offered, inasmuch as

Ischia is on the ."50° fissure from Kosa, at no great
distance; while .Java and the Straits of ,Sunda, as
well as Guayaquil, more recently disturbed, are on
or close to the prime-vertical.

If these generalizations belong rather in the cate-
gory of instruction for the student than of contribu-
tions to science, perhaps my twenty-five years of
natural-science teaching may present some excuse.

Certainly, my great aim and desire are to arrive at
important scientific ttuths, especially general laws in

the dynamics of our globe, Hiciiakd Owen,

Mr. Morse's papers at Minneapolis.

A number of errors have been made in the report
of my papers which were read at the Minneapolis
meeting.
In the paper on an apparatus for warming and

ventilating apartments, the statement that the tem-
perature of a hall was raised 40° above the outside
temperature is incorrect. I said that the air, as It

entered the room/ro;ij the heater, had been raised 40°

above the outside air.

In the paper on the methods of arrow-release, I

spoke of the English method, which was probably
that of the Saxon, and said that American archers
followed the English. The Japanese never use
thumb-rings, to my knowledge. The Koreans, Chi-
nese, Manchu Tartars, and Persians use the thumb-
ring.

A more serious mistake occurs in the report of my
paper on the indoor games of the Japanese. I said

very distinctly, that, in the game of chess, pieces cap-
tured could be used by the capturer against his oppo-
nent. In comparing the Japanese games with ours,

I made no allusion to seven-up or whist. With every
one I reg,ard whist as next to chess in character as a
highly intellectual game.
You will confer a great favor by publishing these

corrections. Edw. S. Mokse.
Snlem, Maas., Sept. 16, 18S3.

Evidences of glacial man.
In Science, no. ;;2, p. ;5S4, the statement is made,

respecting Miss Babbitt's Minnesota finds, that " thus
far, at best, the glacial workman is known only by
his chips." What better evidence. I would inquire,

is needed, if those chips are of artificial origin '.'

Is not this sufficient? Are not shavings and saw-
dust as good evidence of men working in wood, to-

day, as are the planes and saws they use ".' From the
very nature of the case, it is unreasonable to find as

abundant and easily recognized evidence of man in

drift-deposits as upon the surface-soils; yet this is

what some of those present at the Minneapolis meet-
ing of the American association for the advancement
of science seemed to require.

In the case of tha 'paleolithic' implements of

the Delaware Kiver valley, other evidence than the

chipped stones has been found. The human tooth,

lately described in detail in the Proceedings of the
Boston society of natural history, is, of itself, evi-

dence of man's presence at the time the gravels, in

which it occurred, were laid down. Other human re-

mains have also been found.
A word, too, with reference to the implements.

These we nearly all as unmistakably artificial as the
most finished arrow-head. Objects of identical char-

acter are found among flic relics of the recent In-

dians, and are not questioned. Why, then, should a
similar class of objects, fotind in gravel-deposits that
antedate the superincumbent surface-soils, be ques-
tioned ?

There is no doubt overshadowing the existence of
man in the Delaware valley as long ago as the close

of the glacial period: his presence, then, is not merely
'a theory advanced by Dr. Abbott," as you suggest,

but a fact susceptible of actual demonstration.
Professor Mason, in his address (in the same issue),

asks, "What is the real import of such discoveries

as those of Dr. Abbott and Professor Whitney in es-

tablishing the great antiquity and early rudeness of
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the American savage? " Speaking for myself, I would
suggest that his questiou contains its answer. My
discoveries have established the glacial age of man on
the Atlantic seaboard of America, and. at that time
his culture was that stage known as ' paleolithic'

Chas. C. Abbott, M.D.
Trenton, N.J., Sept. IS, 1883.

THE ALPHABET.
The alphabet, an account of the origin and develop-

ment of letters. By Isaac Tayloe, M.A., LL.D.
2 vols. London, Kegan Paul, Trench, Sf Co.,
1883. 16+ 358; 398 p. 8°.

Mr. Taylor has produced an admirable
work on the interesting subject of alphabetic
writing. It abounds in wealth of collected

material, down to the verj' latest discoveries

(some of them of the utmost importance).
By la^^sh and well-chosen illustration it puts
this material before the apprehension of the
reader or student with the most desirable clear-

ness ; and its digest and criticism of former
opinious is made with impartialitj' and inde-

pendence of judgment, while the author adds
abundantljr of new views, and arguments to
support them. No other existing work of a
like character can bear any comparison with
it ; and it deserves to have, as it doubtless will

attain, a wide circulation and popularity.
In the main, these volumes are filled with

the histor3^ of our own alphabet and its rela-

tives, or of the ancient Phoenician with its de-
scendants and probable ancestor, since other
systems of alphabetic writing are compar-
atively insignificant in number and in im-
jDortance. The Chinese characters are not
alphabetic, although one or two derivatives

from them (as the Japanese kata-kana) have
that character. The cuneiform mode of writ-

ing ended its career in an alphabetic S3'stem,

the Persian
; but all the peoples using cunei-

form passed over, more than two thousand
years ago, to the side of the Phoenician. There
have been other hierogij-phic schemes, in the
old world and the new, that made advances,
no one can s&y just how far, toward alphabet-
ism ; but thej' are long since perished 'without

descendants. All thi^e, together with such
theoretic basis as he chooses to lay for the sci-

ence, Mr. Taj'lor despatches in the first chap-
ter (seventy pages) of his first volume ;" the
rest is devoted to our alphabet : the various
kindred Semitic forms of it being treated in

the former volume, and the Indo-European
forms, with the few outside stragglers, in the
latter, under the divisions of Greek, deriva-
tives of Greek (Italian, Coptic, Slavonic,
Albanian, Runic, Ogham), Iranian, and In-
dian. The method is not to be condemned,

although we might have desired a more ample
theoretical introduction. The fundamental
principle of alphabetic history is distinct, and
briefl}' statable : all writing begins necessarilj-

with the depiction of scenes and objects, or is-

purelj' pictorial ; it e^erywhere tends to pass
over into a depiction of the names of objects ;

and, when it has fully reached that condition,

it has become alphabetic. There can be no
such thing as an alphabet not starting from a
pictorial stage, anj' more than a spoken lan-

guage without an initial imitative root-stage.

But while in language we can only get back
bj' inference to such a state of things, because
the beginnings of language are so remote from
us, in writing we find the pictorial stage abun-
dantly represented.

Whether that stage is discoverable in the

actual historj^ of our own alphabet, is a ques-

tion not yet absolutelj' settled. Every step
hy which our familiar letters go back to the
primitive Semitic alphabet, usually called bj-

us Phoenician, is traced out with the utmost
distinctness. The Phoenician is purely, though
defectivelj-, alphabetic. It must, then, have
come from a pictorial original. Three such
sj'stems of writing are found in its neighbor-

hood,— Egyptian, cuneiform (the perhaps suf-

ficient, though rather scanty, evidences of
whose hieroglyphic origin are given hy our
author) , and the recently discovered and still

obscure Hittite. Did it come demonstrabh^
from one of these, or has it an ancestor now
lost to us? As is well known, De Rough's
work, published less than ten j-ears ago, at-

tempted to show its derivation from Egyptian,
from hieratic characters, of known hieroglyphic

originals ; and his view is widelj", though by
no means universally, accepted. Mr. Taylor
is a firm believer in it, and sets it forth with
much clearness and force. We find ourselves

unable fully to share his conviction. De
Rouge endeavored to prove more than was
reasonable, and found it so easj- to prove all

he undertook, that his verj' success casts a
shade of unreality over the whole comparison.
We maj' allow that his identifications are both
possible, and, as a whole, plausible quite be-

yond any others j'et made. Yet whereas the

derivation of the Greek or of the Arabic
alphabet, for example, is past all doubt, and
he would rightly be passed by as a time-waster
who should attempt to re-open the question, no
reproach can attach to the scholar who, uncon-
vinced bv De Rouged, should ivy to find an-

other and better solution of the problem, as

some are actuallj- doing. Mr. Taylor over-

states the desirableness of acquiescing in the
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best solutiou hitherto discovered ; the right to

doubt an inference not yet made certain is a

precious and indefeasible one. It would be
highly gratifying to regard the derivation of

Phoenician from Egyptian as not less certain

than that of English from Phoenician, since

then we should have followed up the history

to its very beginning ; for the character of the

Egyptian as a wholly original mode of writ-

ing, carrying ou its face the evidence of its

steps of development from the initial stage,

is beyond dispute. Considering that Mr. Tay-
lor liolds the hieroglyphics to be the antecedent

phase of Plioenician letters, we wish that he

had made his exposition of the system some-
what fuller, and especially that he had told in

more detail how lie regards the al[)habetic

value of certain of the hieroglyphs as having

been arrived at : the point is by no means so

clear as were to be wished.

It would take far too much space to go
through the book and notice all the points of

special interest in it ; but attention may be

called to a few. Mr. Taylor has a new and
well-supported theory as to the Mediterranean
alphabet from which the Germanic runes were
taken : he holds it to have been the Greek of

the Enxine colonies and Thrace, transmitted in

peaceful intercourse along the eonunercial route

of the Dnieper, some centuries before the C'liris-

tian era. His discussion of the Ogham crypto-

grams is less satisfactory. The (Tlagolitic (an

early Slavonic) alphabet receives from him a

suggested explanation which has met with

general favor. The earliest Semitic mon-
uments— the sarcophagus of Sidon. the Mo-
abite stele, the recently discovered Siloam
inscription — are fully treated, the last being

given in facsimile. .Some of tlie most origi-

nal parts of the author's work lie in the dis-

cussion of the South Semitic alphabets and
their derivatives. It is to them that he traces

the immense group of the alphabets of India

by a theory which wears a more plausible and
accept al)lc aspect than any otiier yet suggest-

ed ; it must, of course, stand the test of time,

and of examination iiy other experts, before

it can be admitted as final. Even in so old

and well-worked departments as the varieties

of Semitic and Greek writing and their mu-
tual relations, Mr. Taylor brings to light

much that is new and interesting, laying under
contribution the most recent finds, and com-
bining them with independence of judgment
and sound sense. There is nowhere any efl'ort

at brilliancy or show of profundit}- : sober,

earnest work is the keynote of the tre.itise.

which in this respect compares favorably with

certain other recent publications, French and
German, on the same subject.

In conclusion, we may notice adversely a
point or two. The now accepted explanation
of Pehlevi, as needing to be read out of its

Semitic signs into Iranian words, should not be
credited to ' the sagacity of Professor Ilaug '

(ii. 2."{9). That exi)lanation was distinctly

offered by the veteran Westergaard, in the

preface to his Zendavesta, in 1854, when Haug
was fresh from the university ; and in the lat-

ter's earliest article ' on the Pehlevi language
and the Bundepesh,' published in the same year,

there is to be found no hint of the doctrine.

It is hardly correct to ascribe the success

of riglit methods in paleography in any meas-
ure to Darwinism (ii. 363). That every suc-

cessive phase of a historical institution is the

outgrowth of a preceding phase, and ditt'ers

little from it, is a truth long coining to clear

recognition and fruitful application in every
department of historic research, prior to and
in complete independence of any doctrine of
evolution in the natural world. Only error

and confusion have come of the attempts made
to connect Darwinism and philologic science.

On the other hand. 'Sir. Taylor appears to make
a too mechanical application of the doctrine

of historical development in denying altogether

the possibility of an element of free inven-

tion in alphabetic growth. Man is capable
of devising something a little diflferent from,

or like and additional to. what he has already

won and knows how to use. One who has a
language can invent another, regarded by
him as an improvement on the former : the

thing has ha[ipened repeatedly, and is no vio-

lation of the law of gradual and unconscious
growth of human speech. So. notwithstanding
the law of alphabetic development, a man who
practises various modes of writing can devise

a new one, for cryptographic or tachygi'aphic

l)urposes, or other. And a community that

is receiving and adapting an alphabetic system
from another community may, in like maimer,
well enough add a sign or two of its own
device : hence the question whether our X
is an out-and-out invention of the (ireeks, or a

dilferentiated K. is one of paleograi)hic prob-
aliilities, not to be settled in favor of the lat-

ter alternatiAe by denying the possibility of
the former ; and so in other like cases.

The number of interesting (lueations to

wliich this work furnislies a trustworth}' reply

is surprising ; and. while sparing of notes, it

yet gives references sufficient to set upon the

right track any one desirous of investigating

more fullv the matters with which it deals.
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THE FOSSIL FLORA OF GREENLAND.
Die fossile flora der polarldnder. Von Dr. Oswald

Heer. Vol. vii. Zurich, TFurs(er, 1883. 275 p.,

62 pi. 4°.

This volume contaius, 1°, the flora of the

upper cretaceous schists of Patoot ; 2°, the ter-

tiary flora of Greenland ; 3°, a short memoir
on insects' remains found^in connection with the

plants (cf. Science, i. 1095) ; 4°, general re-

marks on the affinities of the plants in relation to

their geological age and the climatic circum-

stances indicated by their characters ; 5°, a

memoir by Steenstrup on the geology- of the

localities where remains of plants and coal-

deposits have been found ; 6°, the marine

fauna, with descriptions of the species of in-

vertebrate animals found especially in connec-

tion with the plants of Patoot.

This last locality represents the upper mem-
ber of the cretaceous of Greenland ; the lowest

being that of Kome, the middle that of Atane.

The flora of Patoot has a predominance of

conifers and ferns, no Cycadeae, and few

monocotyledons, about one-half of the plants

being dicotyledons. The table of distribution,

which represents the whole cretaceous flora of

Greenland, enumerates 335 species, — 88 for

Kome, 177 for Atane, and 118 for Patoot.

From the characters of the plants, the schists

of Kome are referable to the Neocomian.
Atane, whose flora is related to that of the

Dakota group of Kansas, represents the Ceno-
manian, while Patoot is apparently Senonian.

Most of its species are related to those of

Atane, only a few being identified with eocene

species from Sezanne and with some miocene
types. The plants of the tertiaries of Green-
land have been procured from twenty different

localities. Their description is also followed

by a table of distribution. Of the 282 species

enumerated, 33 are known from the tertiary

of North America, 10 of them from the Lar-

amie group. The greater number are identi-

fied with species found in the lower miocene
of Europe, the Aquitanian group, whose flora

is widel}^ represented in most of the states,

from Hungary to England and France, and
from Italy to North Germany. This tertiary

flora of Greenland has been predominant, and
has preserved its characters for manj- thou-

sands of j-ears ; for the lower strata, where
its remains have been found, are separated

from the upper, which have the same kinds of

plants, bj' thousands of feet of basaltic masses
the deposits of which haye been continuous for

long periods of time.

In the general remarks considering the

climatic conditions which have governed the

vegetation as indicated by the characters of
the flora, Heer says, that in 1808, from data
derived from the determination of 105 species

of plants, he had estimated the mean tem-
perature at 9° C. ; but now the tertiary- flora

of Greenland, known by a larger number of
plants of various types,— among them a palm,
species of Laurus, Magnolia, Diospyros, Sa-
pindus, Zizj'phus, etc., whose analogues are
now found in Virginia, the Carolinas, etc.,

—

indicates by its constituents a mean tempera-
ture of 10°" to 11°.

The few moUusks and star-fishes, mostly
found at Patoot, have been determined hy the
French paleontologist, de Loriol. He con-

siders them to be related to some of those
described hy Meek from the Fox Hill group.
Steenstrup's memoir on the geology of the

localities where the plants have been found
is precise and detailed. It is illustrated bj' a
number of good sections.

The work is accompanied hy a map of the
western coast of Greenland between 69° 15'

and 72° 30' north latitude.

THE CHESAPEAKE OYSTER-BEDS.
Report on the oyster-beds of the James River, Virginia

(etc.). Coast-survey report for 1881. Appen-
dix, no. 11. By Francis Winslow, U.S.N.
Washington, Government, 1882. 87 p., 22 pi.,

3 maps. 4°.

Among the various investigations of the U.S.
coast survey- since its organization, the bear-

ing of which is not confined to their geodetic,

topographic, or hydrographic relations, the
present publication is conspicuous.

By direction of the late superintendent Pat-
terson in 1878, an investigation of the 0}-ster-

reefs or natural beds of the Chesapeake and
vicinity was entered upon bj' Lieut. Winslow
with the coast-survej'^ schooner Palinurus.

The intention was to determine the limits of the

beds, their hydrographic features, the nature
of the natural and artificial changes which thej'

undergo, and the present distribution of living

oysters upon them. It was proposed to thor-

oughly investigate a limited area, subsequent
extension of the work to all the Chesapeake
beds to be left for future decision. Under the

term ' Chesapeake ' we include here not only
the beds in the waters of the baj' specificallj^

so called, but those in the extensions of salt

water from the bay into the various inlets,

arms, rivers, etc., adjacent to and continuous
with it.

Originally the oyster beds or ' rocks,' as
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thej' are uot inappropriately termed b3- the

fishermen, were ))atclies of suitable gronnd
upon which these bivalves had lived for ages,

and, dying, left their shells to be overgrown
by successive generations. Matted together

bv this living cement, the successive layers of

dead shells and associated cUbris gradually

rose toward the surface, covered with dis-

torted, misshapen bivalves in masses like those

of the Floridian ' coon oj-sters.' These beds
were se[)arated prctlj' sharply from the ad-

jacent muddy bottoms, a differentiation which
the vertical increase tended to intensif}".

Horizontal increase doubtless took place, but

very slowly. From an economical stand-point

the oysters upon these beds were inferior on
account of their inconvenient shape and exces-

sive crowding. Among the various conflicting

statements drawn out by investigations into

the oj'ster-industry, one fact seems to be

generally admitted hy fishermen and by ex-

perts ; namely, that a moderate amount of

dredging over the original ' oyster-rocks ' was
beneficial. This dredging extended the area

of the beds, 1°, bv dragging the dead shells

and ' cultch ' over upon adjacent muddy bot-

toms, and placing it where new spat could settle

and grow ; and, 2°, by distributing the living

oysters more sparsely over the ground, so that

thev had a chance to grow into regular and
even shape and relatively larger size. It is

recognized bj- dealers, — even when the dredg-
ing has been carried on, as at present is the

case in the Chesapeake, to a disastrous extent,
— that the few remaining oysters which are

obtained are of larger size and finer flavor than
common.

Since the trade in oystere began, the beds
ha\e imdergone great changes in area and pro-

ductiveness, until, at present, in two years,

on certain beds, the product has diminished in

tiie ratio of six to one, the market-price has
nearly doubled, while the demand is constantlv

increasing. If it were not for supplies re-

ceived from other sources, the oyster-eaters

of cities about the Chesapeake would have to

pay nearly' European prices for their favorite

shell-fish.

It is true that there are numerous laws on
the statute-books of Maryland and Virginia ;

that police steam-launches and men have been
enlisted and a sort of war enacted, in time
of peace, by state authorities, — all ostensiblv

in protection of the oyster-beds. Actually the

laws are a dead letter ; dredging is boldly car-

ried on in close time before the eyes of the
' oyster police,' without the offenders being

molested ; and the onl}- occasion for active

measures arises when a Virginia dredger tres-

passes in Maryland waters, or vice versa.

Gore IS then apparently in demand, liut, in

spite of vehement protestations, turns out
almost as scarce as oysters.

It was upon this state of things that Lieut.

Winslow entered, when he undertook this work
without previous experience, or any knowledge
of the biological questions involved, except
such as might be gleaned from the valuable little

work of Moebius on the North Sea fisheries

of Europe. Many of the observations which
he was directed to take, are, in the present
state of our knowledge, productive of no
definite result, though eventually thej- maj*
prove very useful. Thus, observations of the

specific gravity and temperature of the water
at the bottom and surface, when the total

depth was only a few feet, ma}' be said to be
almost absolutely fruitless. It is well known
that our common oyster flourishes in water
which varies at different seasons from the

freezing-point to 80° F., and that similar difl'er-

ences of specific gravitj* must occur between
the extremes of its geographical range. Con-
sequentlv the differences, in summer, of frac-

tious of degrees of temperature in the water
over oyster-beds, are of no consequence what-
ever. What these changes of temperature
mav signify, when taken in connection with the
act of spawning or the development of the

embrj-o, is quite another question, purely bio-

logical, and which can be properlj- treated only
b}- a biological expert of high rank and long
experience.

The result of these superfluous observations
and det,ailed description of each individual

bed, even condensed as the}- are, as far as
possible, by the author, is to overload the text

with details of no interest, and thus to obscure
to the re.ider the value of the investigation, the

really interesting facts, and the merits of the

investigator, which are neither few nor small.

They will amply repay any one who has
patience to wade through the mass of details,

and pick out those of present value, of which
there are many. Space forbids any attempt
to summarize them. A large area of the beds
was delineated, and the apiiroximate number
of marketable oysters upon them determined.
Profiles of the beds were obtained in numerous
instances, and the character of the subsoil, or
bottom under the beds, determined as were the
conditions of sedimentation. Nearly .all the

beds examined are described in detail. Valu-
able biological data were obtained through the
efforts of Dr. W. K. Brooks and Mr. H. J.

Kice, most of which have been already made
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public in other ways. Much iufoniiatiou on
the general topic was obtained bj- questioning

the fishermen, whose replies, though biassed

bj- self-intei-est, may be set off against one
another, and a residuum of useful facts ob-

tained.

riG 1 — LOTVEIt SIDE OF TILE EXPOSED JTJLX 9-ATJG 2

(TWO-THIBDS KATURAL SIZE.)

To our judgment, apart from the survey and

delimitation of many oyster-beds, the most

important results of this investigation are, 1°,

the determination of the approximate quantity

of oysters to the square j'ard over a great

portion of the beds ; and, 2°, the data in regard

to the rapidity of growth of the young mol-

lusks as indicated by the tile-collectors, and

the proportion of mortality among them from

causes not yet fully explained. The deter-

mination of the small moUusk Astyris, as an

enemj- of the infant oyster, though not con-

clusive, is of interest, and, if finally confirmed,

important.

The determination of the number of oysters,

though as a matter of course approximate

onlj', is important as giving a point of com-

parison by which future decrease may be

measured bj' repeating the investigation in

similar fashion.

There is no doubt that in a comparatively,

limited time the majority of the Chesapeake
beds will be practicall}' destroyed, so far as

producing oj"sters for a market is concerned.

Some forty thousand people will have to seek

emploj-ment in a different field. Probably,

under the circumstances, this is the best thing

that could happen ; for it is doubtful if anj'

less drastic medicine would have the slightest

effect on the population residing in the vicinity

of the oyster-beds, who, in the face of all the

facts, have persisted in setting themselves

like flint against anj' modification or check

on their career of destruction. The present

observations on the growth and surviving per-

centage of 3'oung oysters on the tile-collectors

would have been much fuller and more valu-

able, had not the oystermeu cut the buoys
adrift, stolen the thermometers and lines, and
destroj'ed such collectors as thcN' could reach

unseen, with the stupid notion that some reser-

vation of beds, or limitation of fishing, was
to result from the investigation. Twenty-four
bundles of tiles were set and buoyed between
Juh" 1 and 14, and bj' Aug. 1 all but one were

FIG. "-.

—

(TWO-THIKDS KATUHAL SIZE.)

removed or destroyed. Fig. 1 represents a

portion of one of these tiles, which was placed

in position July 9. On Juh' 19, when first



September 28, 1S83.] SCIENCE. 443

examined, there were a few oysters upon it,

but so small that a microscope was necessary
to reqognize them. On Aug. 2 it was again
examined, and the tile of which a portion is

figured was removed from the bundle. There
were then from 26 to 348 young o\'sters on a
tile ; the total number upon the whole bundle
was 1,500.

The third examination was made Aug. 23,

when it was found the o^'sters had increased

very much in size and numbers. On the tiles

remaining, there were 1,334 o}"sters. A tile

of which a portion is represented in fig. 2

was then removed. On Oct. 10 the bundle was
again examined. The oysters had decreased
fifty-five per cent in numbers ; but two-thirds

of them were now over three-quarters of an
inch, and two specimens over two inches

long, thougii the shells were still extremely-

value of Lieut. Winslow's work, the intel-

ligence and assiduity with which it was carried

on, and the wide field which awaits further

investigation.

THE PEBBLES OF SCHLESWIG-HOL-
STEIN.

Die sedimentUr-geschiehe des provinz Schleswiy-Hol-
slein. Von Dr. C. Gottsche. Als manu.script

gedruckt. Yokohama, Levy 5" Salabelle, 1883.

6-t-66 p., 2 maps. S°.

This treatise by Dr. Gottsche, who is at

present in Yedo, was an accepted thesis for

admission to the position of private teacher
at the Kiel university in 1^80, printed pri-

vately in German at Yokohama in 1883, and
seems to be a ver}- painstaking and prett}'

thorough description of the pebbles, whether

delicate. Part of one of these tiles is repre-

sented by fig. 3.

It was thus determined, that in 1879 the at-

tachment of the young oysters began about
the middle of July, and continued about a
month, as after Aug. 20 there were no signs of
fresh attachments ; that fuU^- fifty per cent
died from natural causes within six weeks, no
traces of predacious mollusks being noticed

on the dead shells, though the evidence on
this point is imperfect ; that, the attachments
being far more profuse on the concave under
side of the tiles, the spat just i)reviously must
be on or near the bottom, and must rise to

attach themselves ; lastly, that the rate of
growth is much more rapid than had pre-

viously been supposed, and may reach two
inches in length in three months. Numerous
other points of interest niaj' be gleaned from
the report, for which we have not space.
Enough has been said, however, to show the

of rocks, minerals, or fossils (seventy-six

kinds in all), found in four quaternary sedi-

mentary beds at Kiel, with especial reference

to the identification of their source, and is

accompanied by two maps, — one showing
with straight lines thirt}' directions in which
such pebbles of the lowest bed appear to have
been transported, and the other giving with

similar lines the dissemination of three partic-

ular kinds of rock in the same Baltic region.

Many of the lines are onh- a couple of hundred
miles long, but some arc six hundred or more.
The author himself points out that the pebbles

have not by any means necessaril}' been car-

ried along those straight lines ; and the place

of origin may not necessarily have been exactlj'

at the points where identical rocks are only

found at present. Nevertheless the lines show
that the transfer has in general been from the

north-east, north, or north-west, and never from
the westward or southward of Kiel. Of course,
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there need have been no more than two direc-
tions of movement, south-westerly- and south-
easterly

; for the pebbles carried a part of their

course in one direction maj' have been carried
the rest of the way in the other, and so pro-
duced any resultant direction between the two

;

or materials carried b}- floating ice may have
come in a far more crooked course (and the
places of origin are all on the shores of the
Baltic, or on streams flowing into it). The
lower sedimentary bed, with only a couple of
exceptions, contains, so far as now known,
every kind of pebble found in the upper ones,
so that no inferences can j-et be drawn as to
changes with time in the direction of trans-
port. The main result would seem then to be,
that the Kiel sediments have all come from
more northern parts of the Baltic basin, and

might have been carried chieflj- by floating

ice, without a climate so ver3- different from
the present one.

The author is highly to be commended for

his liberalit3' in printing his pamphlet of sixty-

six large octavo pages at his own expense, and
that, too, in a countrj- where good European
printing is particularlj' troublesome. The two
maps might, perhaps, have been advantageously'

combined in one, if one of the two sets of lines-

had been of a different character (say, dotted

or broken) or of another color ; for the verj'

object of cartographic representation is to show
at one view as much as can possibly be dis-

tinguished clearl}* of anj- given subject,— to as-

semble for convenient comparison on one sheet

as many as may be of the scattered facts of
nature bearing upon any given point.

WEEKLY SUMMARY OF THE PROaRESS OF SCIENCE.

ASTRONOMY.
Spectra of comets observed in 1881.— P.

Tacchini discusses the varying appearances presented
by the spectra of the comets h and c 1S81, and ac-

companies his remarks with an extensive series of

nearly forty lithographed drawings illustrating the
changes which occurred. These changes, for the
most part, consist merely in variations of the bright-
ness and diffusion of the observed bands, and not in

any alterations of position. He gives also a single

figure of the spectrimi of Encke's comet, observed
the same year, and a set of twenty drawings of the
comets (6 and c) themselves. The paper, with its

accompanying plates, constitutes an important col-

lection of observed data; and some slight discre-

pancies between these representations and those of

other observers raise interesting questions.— {Mem.
soc. spettr. ital.) c. A. T. [263
Uranus.— Within the last few months, considera-

ble attention has been paid to this planet, and a
number of series of observations upon it have been
published. Safarik {Astr. nadir., 2505), Meyer
(Astr. nadir., 2.524), and Schiaparelli (Astr. nadir.,

2526), all present the results of their measures made
for the purpose of determining its diameter and
ellipticity. The observations of Schiaparelli are the
most numerous and complete. He finds for the
equatorial diameter of the planet 3".911, and, for

the polar, 3".555 (both reduced to the mean distance

19.1826). This gives the ellipticity of the planet

A, nearly the same as that of Saturn. He also re-

ports the existence, upon the planet's disk, of spots

and changes of color, too faint, however, to admit of

delineation by means of a telescope of only eight

inches aperture. In fact,, to have seen them at all

with such an instrument is a most remarkable evi-

dence of the wonderful clearness of the Italian sky.

The writer of this notice also made a series of

observations upon the same object, in May and June,
with the twenty-three inch equatorial of the Prince-

ton observatory. Markings upon the i:)lanet's disk

were unmistakably visible as belts resembling those

of Jupiter and Saturn. The equatorial diameter

determined by the writer's measures is 4".280, and
the polar, 3".974, giving an ellipticity of ,^-4. Miidler,

in 1843, obtained 4"..304 and 3".S69 for the two
diameters, and an ellipticity of it,. There can no
longer be any doubt that the planet lias a rapid

rotation nearly in the plane of the satellite-orbits. —
C. A. Y. [264:

MATHEMATICS.
Perimeter of the ellipse.— Mr. Thomas Muir,

referring to a recent article by M. Mansion, infers that

the following formula, which he has known for some
time, for calculating approximately the perimeter of

an ellipse, has not j'et been published. Denoting as

usual by a and h the semi-axes of the ellipse, the

expression for the perimeter is

7i
;fff I

g^ + ft^

or, the perimeter of an ellipse is approximately equal

to the perimeter of a circle whose radius is the semi-

cubic mean between the semi-axes of the ellipse. —
{3Iess. math., xu. no. iO.) t. c. [265

Calculus of variations.— The general problem
of the calculus of variations is to find the variation

of an 7i-tuple integral of a function of n independ-

ent variables, and of depending also upon a number
of arbitrary functions of these variables, together

with the differential coeflficients of the functions.

M. Picart in his paper, which he entitles Theorie nou-

velle du calcul des variations, confines his attention

to a triple integral containing only one arbitrary
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function, and sJolves several of tbe moie fundanieii-

tal problems connected with Ibe determination under
various conditions of tbe variation of the integral. In
particular, he shows how the problem of relative maxi-
ma or minima can be conducted to that of absolute
raa.xin)a or minima. — ( A'our. ann. math., Feb.) t. c.

[266
PHYSICS.

(P/totoffraphi/.)

Photographing Reichenbach's flames.— Tbe
question of the actual existence of these flames, sur-

rounding the poles of powerful magnets, has again
been brought up for discussion in scientific circles.

Numerous persons have claimed to be able to see

them, and some even to be able to distinguish be-

tween the poles and the color of the flames. Eei-

chenb.ich himself attempted to photograph them by
the daguerrotype process, but was apparently dis-

satisfied with the results he obtained. Jlr. William
Brooks has taken the matter up. and thinks he has
obtained actual impressions of the flames, by means
of photography, on sensitive dry plates prepared
especially for the purpose. In total darkness a per-

forated blackened card was placed one-eighth of an
inch above the poles of a permanent horseshoe-
magnet, and a sensitive plate placed an eighth of an
inch above the card. With five minutes exposure he
obtained a result; and this was repeated many times,

the most remarkable thing being, that sometimes
he obtained a positive and sometimes a negative
image, underprecisely the same conditions. Another
curious effect obtained was, that some printed matter,
which was under the w-ash of Indian ink used to

blacken the card, was perfectly readable wlien the
plate was developed. This latter result, however,
was obtained on only one occasion. He also suc-

ceeded in obtaining prints through a glass plate on
which were painted figures in black varnish. This
was contrary to the experience of Reichenbach,
who considered that the rays were not transmitted
through glass. — w. H. i>. [267

Hydrokinone.— Of this new developer, first in-

troducetl by Capt. Abney, Mr. Charles Ehrmann says,
" Tbe best results I have obtained with ten grains
of hydrokinone to eight ounces of water, and caustic

ammonia (1 to ") added gradually as the develop-
ment progressed. The negatives are of a non-actinic
color, similar in tone to one slightly intensified with
uranium and prussiate of potash; therefore the devel-

opment need not be carried on very far, thus preserv-

ing all finer modulations. An injudicious amount
of alkali will produce green fog," — {Phot, times,

July.)

Of this same developer, Mr. Edwin Banks claims
that it is much more powerful than pyro, and that it

will bring out a fully developed picture with at least

half the exposure that is necessary when pyro is em-
ployed. At first sight this seems strange, when it is

observed how much more powerfully the latter absorbs
oxygen; but the explanation probably lies in the fact

that hydrokinone is more gradual in its action, and
has a greater selective power, than pyro. With a
collodio-bromide film, for instance, which is not so

much protected from chemical action as one of gela-

tine, pyrogallic acts with such energy when mixed
with an alkali, that the whole film is reduced imme-
diately, and no image, or only a faint one enveloped
in fog, appears : hence a powerful restrainer must be
used to keep this action within bounds, A soluble

bromide, which is the salt commonly used, has this

effect, but, unfortunately, at the same time partially

undoes the work which the light has done, rendering
it necessary to give a longer exposure. But with hy-
drokinone no restrainer is necessary, unless a great

error in exposure has been made. It does its work
rapidly and cleanly, in this respect resembling ferrous

oxalate. It does not discolor during development so

much as pyro, and consequently does not stain the film

so much, whilst full printing vigor is very easily

obtained without having to resort to intensification.

The color and general appearance of the negative are

more like those of a wet plate, since the shadows
remain quite clear, and free from fog. It seems
almost impossible to fog a plate with it. One grain

of hydrokinone to the ounce is strong enough for

most purposes. With some samples of hard gelatine

it is advisable to use two; but with most kinds and
with collodion, one grain is suflicient. Two or three

drops of a saturated solution of washing-soda to the

ounce of the hydrokinone solution rapidly develops

the image, and the addition of a few drops more to

complete development is all that is needed. A
soluble bromide acts very powerfully as a retarder

and restrainer. With a mere trace added, develop-

ment is very much slower.

—

{Brit, journ. phot.,

.July C.) w. H. 1". [268

ENGINEERING.

Sotirces of error in spirit-levelling.— Precise

levelling in this country has been done by the U. S.

lake survey, which has determined the elevation of

all the great lakes with a probable error of less than
one foot; by the coast and geodetic survey, which is

carrying a line of levels across the continent from
Chesapeake Bay to San Francisco ; and by the Mis-

sissippi Kiver commission, which lias a line from the

Gulf as far north as central Iowa, to be connected with

Lake Michigan, and thence with the sea-level at New
York. Mr. J. B. Johnson has been connected with

some nine hundred miles of this work, and discusses

tbe sources of error. He first classifies errors into com-
pensating and cumulative. Then he treats them as,

1°, errors of observation, in the instrument or in the

rod; 2°, errors from instrumental adjustment; 3°,

errors from unstable supports ; 4°, atmospheric errors,

from wind, from tremulousncss of the air caused by
difference of temperature, and from variable refrac-

tion. He concludes, that, with good instruments and
pnipercare, thirty miles of line should be' duplicated a
month with one Y-level and a target-rod, and all

discrepancies brought within five-hundredths of a
foot into tlie square root of the distance in miles; or

with the U. S. precise levels and speaking-rods, read-

ing three horizontal wires, one instrument should

bring the discrepancies within two-hundredths of a
foot into the square root of the distance in miles.
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The Mississippi River levels have been well within this

limit. — {Journ. assoc. eng.soc, March.) c. B. G.

[269
GEOLOGY.

Lithologyi

Gold in limestone. — According to Prof. C. A.
Sehaeiler, gold occurs in a ferruginous cretaceous lime-
stone from Williamson county, Tex. This rock lies

near the surface, and fifty-two samples procured in

situ by him averaged ,$15.20. Twenty contained no
gold, while thirty-two assayed from $1.00 up to $231.50
per ton. He regards the gold as having originally

existed in the limestone in pyrite, which has since

been removed and the gold locally concentrated. —
{Trans. Amer. inst. min. eng., Boston meeting.)
M. E. w. [270
The Ottendorf basalt.— Rudolf Scharizer dis-

cusses the occurrence, microscopic and chemical com-
position, of this Silesian (Austria) basalt, its alteration,

and contact phenomena with the grauwake-sand-
stone. The paper is quite full of chemical analyses.

Olivine, somewhat serpentinized, is the predominat-
ing mineral, enclosed in a ground-mass of augite,

magnetite, biotite, anorthite, nepheline, etc. The
chemical analysis indicates that the rock is closely

allied to the peridotites, if it does not belong to them.
— (Jahrb. geol'reich., xxxii. 471.)

The same journal contains an extended paper by
Messrs. Teller^and John, on the geological and litho-

logical characters of the dioritic rooks of Klausen in

the South Tyrol, a series of very diverse rocks in-

cluding gabbros or norites. — {Ibid., 589.) m. e. w.
[271

METEOROLOGY.
The rain-storm in Ontario on July 10. — The

Canadian meteorological service has made a special

investigation of this storm, which caused such un-
usual destruction in the vicinity of London, Ontario.

Observations from over one hundred observers were
received and studied. The isobaric curves show only
such imdulations as generally accompany showers
and thunder-storms in the summer season ; and there

was nothing in the maps to warrant the expectation
of any storm, beyond the ' local showers ' which were
officially predicted, and which occurred in other parts

of Ontario. The fluctuations in barometric pressure
were hardly appreciable, and there was but little

wind. Indeed, the Only peculiarity of the storm was
the unaccountable and unexpected precipitation,

which exceeded four inches where the maximum
occurred. This araoimt was recorded in an elliptical

area of country, extending in a direction about north-
west and south-east, and covering a territory of about
twenty by fifty miles. The devastation at London
was due to the fact that the two branches of the
Thames Elver, which there unite, approach from
nearly contrary directions, the river flowing away
nearly at right angles to the branches. The question
is therefore raised, whether it would not be advisable

to divert one of the branches, that it may meet the

other at an acute angle, and thus lessen the prob-
ability of a repetition of the catastrophe. The need

of an increased number of rainfall observers is

pointed out, that means may be afforded for exten-

sive study into the little-known subject of the course

and causes of local rains. — {Can. wealh. rev., July.)

w. u. [272
GEOGRAPHY.

{Atphia.)

Ascent of Indrapura, Sumatra.— An account is

recently published of the persevering and first suc-

cessful attempt of Veth and Van Hasselt, several

years ago (1877), to ascend this highest of the Suma-
tran volcanoes. They had to choose a way through
the dense forest of the lower slopes, and over the

sharp, loose rocks nearer the summit; and suddeu
heavy rains caused them much delay, so that eight

days were silent in reaching the highest point,

although the rim of the crater was gained a day ear-

lier. Elephant-tracks were not found above 1,500

met., rhinoceros-tracks not above 2,600 ; but wild

goats had been on the very summit. Above 2,500

met., large trees were absent; and above 3,000 only a
few plants had found place to grow on the naked vol-

canic rocks. The barometer read 482.4 mm., and
the thermometer, 8° C, corresponding to a height of

about 3,700 metres. The surrounding country had
the apjiearance of a uniform forest wilderness, occa-

sionally broken by volcanic peaks and ranges, and
showing a cultivated region by its lighter color in the

distance near the coast. A deep crater lay within the

sharp, ragged walls ; several streams ran down to a

pool at the bottom, a thousand metres below the rim,

whence sulphurous va^Dors and clouds of steam rose

into the great caldron. The volcano was in eruption

in 1842, when described by Junghuhn. The descent

was accomplished without serious difliculties. —
{Deutsche geogr. blatter, vi. 1883, 130.) w. m. d.

[273
(South. America.)

Bolivian rivers.— On the occasion of Dr. E. E.

Heath's account of his exploration of the Beni and
other rivers flowing from the Andes north-eastward

to the Amazon system, Mr. C. E. Markham, secretary

of the Eoyal geographical society, gave a general

description of the region, part of which he had
visited in 1853. The mountains in which the rivers

rise are part of the eastern range of the Andes,

rising into great peaks like lUimani and lUampu, to

a height exceeding 21,000 feet, with fossiliferous Silu-

rian rocks up to their summits. To the west is

the great interior plateau of the Titicaca basin ; to the

east, the rivers descend, bearing gold gravels to the

great jjlains, covered with unbroken forest. This

eastern region has been very little explored; and the

india-rubber and cinchona bark gathered about the

upper streams are carried westward over the moun-
tains to the Pacific ports, rather than down the rivers

to the Amazon and the Atlantic. Markham sketches

the history of exploration here from the time of the

Inca expedition in the fifteenth century to the expe-

ditions of Maldonado down the Amaruraayu in 1806,

and Heath down the Beni in 1S80; these being the

only travellers who have followed the rivers down to

their junction. Dr. Heath mapped the whole course
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of the Beni with great care, taking aslronoiuical

ohservalions, and measuring the width, depth, and
velocity of the water. On reaching the Madeira, as

tlu' river is called below the junction of the Jieni and
Mamor^, he ascended the latter to Exaltaoion, and
then followed Yacuma, and crossed tlie country be-

yond its source to Reyes again on the Beni, where
his return was celebrated by a public reception and a

special mass. The people here were greatly excited

over his report on the number of rubber-trees in the

country he had passed through; and' from 185 men
engaged in collecting 104,000 pounds of rubber in 1880,

the number increased to 644 in four months, and must
now reach one or two thousand. From Keyes he
ascended the Beni to La Paz. His report is very

brief, and contains little beyond an itinerary ; rapids

and rocks are occasionally mentioned, and a few
lakes were passed, but there Is no material given

toward a physical description of the country.

—

(Proc.

roy. geo'jr. soc, v. 1SS8, 313, map. [Dr. Heath's paper

is also given in the Bull. Amer. 'jeoyr. soc, 1882,

no. 3.]) w. M. i>. [274
BOTANY.

American smuts. — Farlow, in some notes on Us-
tllaglneae, gives the first account of American Entylo-

mata, his list luoluding eight species, one only of

which appears under another genus in earlier lists.

Four of these are, for the present, described as new,

though two may prove to be identical with species

growing on the same host genera, in other countries.

One is doubtfully considered to be a form of a Euro-

pean species; the balance occur also In the old world.

Two American species of Cornu's new genus Do<as-

sansia— D. F.arlowii Cornu and D. epIlobilFarlow—
are recorded ; the former in the ovaries of Potaraoge-

ton, the latter in leaves of Epilobium. — {Hot. gazette,

Aug. ) w. T. [275
Fertilization of Leptospermum.— In a fourth

paper on the indigenous plants of Sydney, E. Havi-

land considers the structure of the reproductive organs

of this genus and its mode of fertilization. Cross-fer-

tilization is regarded as prob.ably the rule, brought
about, 1°, by the difference in the times of maturing
of the anthers and stigma; and, 2°, by changes in

their relative positions. — {Linn. soc. N. S. Wales;
tneetimj June 27.) [276

ZOOLOGY.
Uollnska.

Astarte triquetra Conrad. — This minute and
peculiar shell, recently redi-scovered by Mr. Hemp-
hill In Florida, hut described by Conrad more than

thirty years ago, proves to be a new form, Callicistro-

nia, perhaps relate<l to Tivela, with a small sinus iu

the palllal line, two large cardinal teeth in one valve,

and one In the other. It is viviparous. More than
fifty young ones were found in a single specimen, re-

calling the habit of Psephis. — w. n. D. [277
Anatomy of Urocyclus.— Dr. Paul Fischer has

examined the soft parts of Urocyclus longicauda F.

from Madagascar. The digestive tract resembles that

of Parmacella and Limax. There is a large mucus-
vesicle analogous to the vestibular prostate in Parma-
cella, Tennentia, and Arlophanta. Otherwise the

reproductive organs resemble those of Helicarion,

and a slug described in detail by Keferstein under
the name of Parmarion in 1.S66, and which proves to

be a true Urocyclus. This genus is African, while

Parmarion Is of Asiatic and East-Indian distribution.

Urocyclus has an oxygnathous arcuate jaw, a rha-

chldlan, thirty-nine lateral aiul thirteen uncinal teeth

iu one hundred and twenty-five rows. Dendrollniax
of Heynemann appears to differ from Urocyclus
merely in the absence of the mucus-vesicle, and will

fall into synonymy. — (Jutirn. tie conchyl., xxi'i. 4.)

w. H. D. [278
VERTEBRATES.

Keptiles.

Nerve - endings in the caudal skin of tad-
poles.— The epidermis of the skin of tadpoles has
two layers of cells. In the deeper cells, on the tail,

ippear peculiar bodies, first seen by Eberth {Arch.
milcros. anat., ii. !U)) and Leydig {Fortschr. natwf.
(jes. Halle, 1870, taf. ix. fig. 32). The latter compared
the bodies in question with the nettles of lasso-cells,

giving to the cells containing the bodies the strange
name of ' byssuszellen.' Vfilzner {Horph.jahrb. vii.

727) showed that these bodies are united with nerve-

filaments, every one of the cells being so supplied.

The nerves of the skin had been studied by Eberth
{I.e.) and Hensen (Virchoio's arch., sxxl. 51 ; Arch,
mikros. anat., iv., 11). Canini and Gaule have studied

the subject afresh, rectifying and supplementing the

previous writers. The bodies in the basal epidermal
cells appear as thick rods curved into bizarre and
varying shapes. Each is connected with a nerve-fila-

ment (sometimes, but not always, as maintained by
Pfitzner, two filaments run to one cell). The filaments

descend through the gelatinous corium (cutis), to

unite just below with a thick nucleated network of

threads, which, from their reactions, are regarded as

nervous tissue, and distinct from the cojacent plexus
of connective-tissue corpuscles. This network, again,

is connected with a deeper-lying, coarser plexus, cor-

responding to Kanvler's plexusfondamentale. These
peculiar end-organs are not found, except in the tail:

they are probably sensory, but Gaule hesitates to

deny Leydlg's Interpretation.— (Arch. anat. physiol.,

physiol. abth., lS»i3, U9.) c. 8. M. [279

Birds.

Xenicidae, a new family. — On dissection of a
specimen of Xenicus longlpes and one of Acantbositta
cbloris, Mr. Forbes found the syrinx to be strictly

mesomyodian. On account of this, the long tenth

primary and the non-bilaminate tarsus, the birds are

removed from the vicinity of Sitta as a family, Xen-
icidae, of non-oscinine Passeres in the vicinity of
the Piltldac, — (Proc. zolit. soc. Lond., 1S82, 569.)

J. A. J. [280
Anatomy of the todies.— After a 'careful exami-

nation of the structure of this group, Mr. Forbes con-
cludes that the todies are an Isolated form of anomal-
ogonatous birds, with no clear affinity to any living

group. He therefore proposes to raise them to the

group Todiformes, equivalent to the Passeri, or Pici-

formes.

—

{Proc. zo'61. soc. Lond., 1882, 443.) j. a. j.

[281
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Illinois birds.— Nelirling continues his annotated

list of Illinois birds in the full and learned manner
so distinctive of German work. The present instal-

ment contains thirty-nine species, from the bobolink

to the great horned owl inclusive.

—

(Journ.f. ornith.,

xxxi. 84.) J. A. J. [282

The OS intermedium of the foot.— Dr. Karl Bar-

deleben gives a resuine of his observations upon the

bones of the foot. A well-developed intermedium is

present in many species of marsupials, but not in all.

Its presence in a given species does not always imply
its existence in closely allied species. For example:

it occurs in Chironectes variegatus, but not in C.

palmatus. The bone varies in size from one centi-

metre to a fraction of a millimeti-e. It does not ex-

ist in marsupials of which the hand has undergone

regressive alterations, e.g., Halmaturus Bennetti,

H. giganteus, etc. The separation of an intermedi-

um is indicated in the monotremes, many edentates,

as well as in the genera Elephas, Hippopotamus, and
Tapirus, by a fissure, more or less deep, in the as-

tragalus. Dr. Bardeleben suggests the name 'os

trigonum ' for the bone in question. — {Zovl. anz., no.

139.) F. w. T. [283

Odontoblasts and dentine. — E. E. Andrews
has studied the development of teeth in pig embryos,

and publishes the remarkable conclusion that the

odontoblasts entirely disappear, forming the matrix

of the dentine, and have nothing to do with the den-

tinal fibrils, wliich he claims arise from deeper lay-

ers, probably from nerve-fibres. (We are not prepared

to agree with these views.) — (iV". E. journal of den-

tistry, ii. 193.) c. s. M. [284

{Man.)

Measurements of the depth of sleep.— Two of

Vierordt's pupils, Monninghoff and Piesbergen, have

made the depth of sleep the subject of an investiga-

tion. They worked upon the principle that the

depth of sleep is proportional to the strength of the

sensory stimulus necessary, to awaken the sleeper,

that is, to call forth some decisive sign of awakened
consciousness. As a sensory stimulus they made
use of the auditory sensation produced by dropping

a lead ball from a given height. The strength of the

stimulus was reckoned, in accordance with some re-

cent investigations of Vierordt, as increasing, not

directly as the height, but as the 0.59 power of the

height. For a perfectly healthy man, the curve

which they give shows that for the first hour the

slumber is very light; after 1 hour and 1.5 minutes,

the depth of sleep increases rapidly, and reaches its

maximum point at 1 hour and 45 mimites ; the curve

then falls quickly to about 2 hours 15 minutes, and
afterwards more gradually. At about 4 hours 30

minutes, there is a second small rise which reaches

its maximum at 5 hours 30 minutes, after which the

curve again gradually apisroaches the base line until

the time of awakening. Experiments made upon
persons not perfectly healthy, or after having made
some exertion, gave curves of a different form.

—

(Zeitsch.f. bioL, xix. 114.) w. H. H. [285

ANTHROPOLOGY.
Notes on Mitla.— In July, ISSl, Mr. Louis H.

Aymg visited the ruins of Mitla, which lie in Oaxaca
directly south of Vera Cruz. Mitla is not so grand,

so magnificent, as Uxmal ; but it has a beauty of its

own, as it nestles quietly at the foot of the mighty
mountains, tlie ruins of grim ' Fortin ' standing sharp

against the evening sky; and, as the sun sinks, one
might fancy he heard the weird chant of the priests,

the lament of the mourners for the dead who rest in

Lyobaa, the Centre of Eest. Appended to M. Ayme's
itinerary is a translation by Mr. S. Salisbury, jun., of

the description of Mitla, by Francisco de Burgoa,

written in 1674. Then follows a report" of the various

buildings constituting the north and south groups,

which for detailed statement and brevity is a model
archeological document. Mr. Ayme is able to correct

some of the errors of his predecessors. It is gratify-

ing to quote the following: " The buildings are care-

fully looked after by the government, and have an
intelligent guardian in the person of Don Felix

Juero." Comparing the present account with Bur-

goa's, Mr. Aym^ concludes that in 1644 the ruins

were practically as they are to-day. — {Proc. Amer.
antiq. sac, ii. S2. ) j. w. p. [286
The Olmecas and the Tultecas.— Mr. Philipp J.

J. Valentini gives some very cogent reasons for think-

ing that the sanguine hopes of the decipherers of Amer-
ican hieroglyphics will never meet the realization of

those who unravelled the sacred languages of Egypt
and Mesopotamia. Except for the wonderful similar-

ity which early Mexican civilization bears to that of the

ancient nations of the eastern hemisphere, only a frac-

tion of the workers could have been induced to under-

take the labor. The right way to treat these matters

is to moderate our expectations. With such motive,

the author then endeavors to fix the main epochs, and
to inquire who were the Olmecas and the Tultecas.

The former search results in fixing the dates of all we
know concerning Mexican history between the years

2.S2 and 1521 of the Christian era. Mexican history

begins with the record of a race of giants, the Qui-
name', or Quinametin, who are claimed to have been
a people of Maya origin, found by the Nahuatls on
the Atoyac River, when they were migrating south-

ward. When the name of the Olmecas .appears in

the early Mexican records of the Jfahoas, we must
not hesitate to recognize in them that people east of

Anahuac who spread along the Atlantic slopes and
south through Yucatan, Tabasco, and the whole of

Guatemala, and whom we designate to-d.ay by the

collective name of Maya. No nation, empire, or

language of Tultecas ever existed. The Tultec exo-

dus is shown to refer to the migrations of the Colhuas
who shared with the Mexicans the rule of the up-
lands. Their journey to Culiacan was not from the

Pueblos, but from the borders of the Gulf of Mexico.
— (Proc. ^iwer. ftJiWg. soc. ,ii. 193-230. ) j. w. P. [287
North-eastern Borneo and the Sulu Islands.—

Although north-eastern Borneo is close to the Sulu
group, there is a great difference in the people. The
Sulus are Malays, with a considerable infusion of

Arab and Chinese blood. The Bajaws, or sea-gypsies.
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lead a nomadic life in tlieir boats, each boat contain-

ing an entire household. The Sulus are divided into

coast Sulus and the OraiigGuraber, living among the

hills, and they are much above the Bajaws in char-

acter. The latter are stronger in physique, but timid

and treacherous. On the coast-line of Borneo is an
extraordinary mixture. At Melapi, sixty miles up
the Kina Batangan, are Sundyaks, Malays, Javanese,
Sulus, Bajaws, Bugis, Chinese, Arabs, Klings, and
many others ; while of the Buludupies, the indige-

nous inhabitants, there are hardly any of pure blood

left. These indigenes are an interesting people,

their ancestry showing distinct signs of a Caucasian

type. The rest of north-eastern Borneo is inhabited

by tribes of the race styled Eriaans, Dusuns, or Sun-
dyaks, who are of Dyak blood, with perhaps an infu-

sion of Chinese. The Chinese language, dress, etc.,

are entirely lost, however. Slavery of a clan or feudal

type is universal, and the Mohammedan religion pre-

vails. The Sundyaks are divided into many tribes,

some of whicli are gaining in power. O". i. 552. —
{Proc. roy. geogr. soc, v. 90.) j. w. p. [288

INTELLIGENCE FR03I AMERICAN SCIENTIFIC STATIONS.
PUBLIC AND PRIVATE INSTITUTIONS.

Dudley observatory, Albany, N.T.

Comet 6, 18SS (
Brooks). — By means of observations

secured at the Dudley observatory on Sept. 5, 9, and
18, I derived on the 19th the following parabolic

elements, marked I. The remarkable similarity of

these elements to those given by Schulhof and Bos-
sert for the Pons comet of 1S12 pointed unmistakably
to their identity. The elliptic elements of the Pons
comet (here marked II.) are transcribed from the

memoir of Schulhof and Bossert (p. l.")0), except lliat

they are reduced to the mean ecliptic and equinox of

188;j.O, and a value of 2', derived from observations

of the present apparition, is substituted.

I. 11.

7"= 1884, Jan., 25.788 (G.M.T.). ! r= 1884, Jan., 25.696 (G.M.T.)-
Node 254° ly.O Node 254° 8'.8

Node lo perihelion . 199 14 .4 Node to perihelion . 199 12 .9

Inclination .... 74 47 .1 Inclination .... 74 03 .3

Log.?. 9.87944
I
Log. y 9.88930
Eccentricity . . . 0.95527

The value of T in II. was determined by approxi-

mation from the observation of Sept. 5. The re-

maining observations do not indicate any important
change in its value. The following ephemeris results

from elements II. The geocentric positions are re-

ferred to the mean equinox of ISSo.O.

Greenwlcb, 12 hours.

Sept. 2
I 16 36 37 65 03.0

64 13.9

63 23.0
62 31.1

61 38.3
CO 45.2
59 52.4
58 59.6
58 07.5

52 33.3
51 49.6
51 06.0
50 22.4
49 37.0

I

48 49.4
47 67.1

46 58.1

45 43.(2

Log. A Light.

).34O0

).3310

).3215

).3H5
).3009

).2897

).2779

).2653

).2518

0.1803
0.1708
0.1512
0.1302

In the light scale, .19 corresponds to that of dis-

covery in 1812, and 1.00 to the time when the comet
was reported as visible to the naked eye in the appari-

tion of 1812. The places of the above ephemeris
represent the observations already made within about
30" in each co-ordinate, and with a very uniform
minus value of 'c-o' throughout. This seems to be

the fault of the elliptic elements. Any considerable

change in the time of perihelion passage diminishes

the discrepancy in one co-ordinate at the expense of

the otlier.

It is remarkable that the present comet should liave

been picked up when its light ratio was sis times as

small as it was at discovery, in 1812. It was then

regarded as a faint object. Were it not for the over-

whelming testimony frotn olhcr sources, one might
doubt, on the ground of brightness, the identity be-

tween the present comet and that of 1812. The fol-

lowing rough ephemeris may be of interest:—
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low brick annex. The large nortli room (90 x ;2S ft.

)

on the first floor of the main institute building (the

Rogers Building), with its admirable light and its

many facilities, will be devoted to the purposes of the

natural-history course, and will be fitted up with ap-

proi^riate apparatus and instruments. Within a short

time, it is also auticii^ated that a room in the base-

ment (being one of those now occupied by the chemical

or by the metallurgical department) will be available

for use in dissections and in the coarser work of a

biological laboratory.

Dr. W. T. Sedgwick, a graduate of the Sheffield

scientific school, and recently connected with the

biological department of the Johns Hopkins univer-

sity, having been appointed assistant professor of

biology, will assume charge of the biological labora-

tory at the opening of the next school year, and will

give the instruction in physiology, botany, and general

biology, now provided for in the regular courses of the

institute, especially in the so-called natural-history

course, as well as take charge of the work of special

students in these branches.

The instruction given in geology by Professor Niles,

and in zoology and paleontology by Professor Hyatt,

will be continued. Mr. W. O. Crosby has been ap-

pointed assistant professor of mineralogy and lith-

ology, and will hereafter give, throughout the school

year, the instruction which has heretofore been

confined to a single term. The advantages of the

extension of the chemical and physical laboratories,

abundantly provided for in the new building of the

institute, will be enjoyed by the students of the natu-

ral-history course, in common with those of the other

regular courses.

In view of the foregoing enlargement of facilities

and opportunities for study and research in the

branches especially embraced in this course, it is rec-

ommended to students looking forward either to be-

coming naturalists, or to the subsequent study and
practice of medicine.

NOTES AND NEWS.
The comet recently detected by W. R. Brooks at

Phelps, N.T., has become an object of unusual in-

terest since its identification with the comet of 1812,

the return of which has been anticipated about

this time. Mr. Brooks first noticed the comet as a

suspicious object on the night of Sept. 1, and di-

rected the attention of astronomers to it, after a

second observation. During the first half of Septem-
ber it "Was repeatedly observed at various places; but
its great distance and consequently slow movement
made it difficult to obtain trustworthy approxima-

tions to its orbit, and thus delayed the recognition of

Its character. Its identity with the comet of 1812

was' first announced, so far as we are informed at

present, by the Rev. George M. Searle of New York,
in a letter published on Sept. 18. A communication
from him to Harvard college observatory, with which
he was formerly connected, was received there on
the morning of Sept. 20, and contained a statement

of the process by which he reached the interesting

conclusion previously announced. This consisted in

determining, from the jjositionsof the Brooks comet,

the corresponding points of intersection withEncke's
orbit of 1812; the result for the time of perihelion

jMssage being 1884, Jan., 25.17, and the longitude of

the perihelion being closely accordant with that given
by Encke.

Professor Boss of the Dudley observatory, as will

be seen on an earlier page, arrived independently at

the same conclusion by computing parabolic elements
from observations of Sept. 5, 9, and IS, which exhib-

ited a close similarity with those of the orbit of

1812. The circular which he has issued upon the

subject states that he communicated his result to the

associated press on the evening of Sept. 19.

The communication of Father Searle to Harvard
college observatory, already mentioned, induced Mr.
Chandler to examine the question, with the aid of the

most recent observations. The result was to furnish

further confirmation of the asserted identity; and
the positions obtained at the observatory as late as

Sept. 22 make it still more evident. The difference

between the observed place and that resulting from
the orbit of 1812, as corrected by the recent publica-

tion of Schulhof and Bossert, but with the time of

perihelion passage assumed as 1884, Jan., 25.780, is as

follows :
—

Diff. R.A. -0^1. (O—C.)
" Decl. -fee".

This agreement is entirely within the uncertainly

of the orbit of 1812, from the old observations.

The comet has also exhibited phenomena of great

interest in regard to the development of its structure

by its approach to the sun. Wlieu first observed this

year, it was a very faint and small nebulous object,

but the appearance of a stellar nucleus was noted at

Harvard college observatory by Mr. Wendell on Sept.

3. The nucleus was afterwards less distinct. This

may have been due to unfavorable conditions of ob-

servation, or it may possibly indicate a preliminary

series of changes like those which the comet lias just

exhibited. On Sept. 21, as seen at Harvard college

observatory, the comet was still very faint. A slight

condensation at one place could be seen with the large

equatorial, but this could hardly be called stellar.

The next night, Sept. 22, the appearance of the comet
had so completely changed that it was difficult to

believe it the same object jjreviously seen. It now re-

sembled a star nearly as bright as one of the eighth

magnitude. Very little nebulosity could be detected

about it, but some was seen early in the evening,

"while the comet was sufficiently high in the sky.

During the evening it appeared to be gaining percep-

tibly in brightness. The next night, Sept. 23, it was
seen at times between clouds, and was found to have
again changed its appearance. It was now even

brighter than before (although still slightly inferior

to a star of the eighth magnitude), but it had lost

its stellar appearance, and had become blurred, re-

gaining the ordinary character of a cometic nucleus.

Traces of the development of a tail were also percep-

tible. The rapidity of this series of changes is very

unusual, if not unexampled.
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The comet will doubtless become visible to the na-

ked eye, and will prove an interesting object, although
it cannot at present be confidently expected to rival

the fine comets of recent years in apparent dimen-
sions and brilliancy.

— Xordeiisliiold lias returned from his exploration

of the interior of Greenland, without fully effecting

his purpose. From the contradictory reports that

have been published by the daily press, we gather
that he entered the interior from Auleilsivik Bay,
near Disco Island, and himself penetrated to the

distance of nearly ninety miles, when the snow be-

came too soft for sledges. His Laplanders pushed
much farther on snow-shoes, or about half way across

the continent, if they took a direct easterly course,

of which we are not assured. On the east coast his

vessel subsequently pushed as far northward as Cape
Dan, but was prevented from making its way farther

northward by the ice.

— The first of the authoritative publications of the

International fisheries exhibition contains an excel-

lent account, by G. Brown Goode, of the fishery in-

dustries of the United States, both historical and
statistical, including all the marine products that are

derived from the animal and vegetable life of the seas,

as well as a careful though condensed account of the

labors of the federal fish commission.
— Professor Simon Newcomb, U. S. Navy, superin-

tendent of the Antericnn ephemeris and Nautical
almanac, Washington, and Dr. Benjamin Apthorp
Gould, director of the National observatory at Cor-

doba, Argentine Republic, have been elected corre-

sponding members of the Berlin Akademie der wis-

nenschnften.

— According to Xature, the balloon of the Paris

observatory has been in working order for some
weeks. Its capacity being only sixty cubic metres,

it was found difficult to use it, except in calm weath-
er. The motions of the registering apparatus are an
obstacle to correct readings. The experiments, con-

ducted by Admiral Mouchez, are stated to be only

preliminary to further aerostatical experiments. The
subject is quite new, scientific ballooning being only

in its infancy; and it is only by gradual investigation

that the extent of the services it can render to sci-

ence can be ascertained.

— Professor P. Denza discusses in the Comptes ren-

dus the question of the connection between eclipses

and terrestrial magnetism. From the time of the

total solar eclipse of Dec. 22, 1870, regular observa-

tions of magnetic declination have been made at the

observatory of Moncalieri during the progress of all

eclipses of the sun, as well as some eclipses of the

moon. The needle has been observed at intervals of

only a few minutes on such occasions; and the entire

series of observations extends through twenty eclipses,

the last being the Egyptian solar eclipse of May 17,

1882. His discussion indicates no connection be-

tween the amount of magnetic disturbance and the

magnitude of solar eclipses; and in general it may
be regarded as established from his investigation, that

the passage of the moon between the earth and the

sun in eclipses of the latter, and the passage of the

moon through the shadow of the earth in eclipses of

the former, have no influence whatever upon terres-

trial magnetism.
— The Illuslrinte zeitung reports that the fossil re-

mains of several iguanodons have been found at Ber-
nipart, in Belgium. The skeleton of one of these
fossil monsters has been carefully put together, and
removed to the Natural history museum at Brussels,

where a special case has been made for it, and placed
in the courtyard, no convenient space being found
inside. The same joiu-nal reports the discovery of

the remains of animals of the bronze age, made
during the extension of the fortifications of Spandau.
Among other things were the bones of a species of

dog, the leg-bone of a gigantic horse, and the bones
of a small species of pig, somewhat like the present
Indian one. The remains have been examined by
Professor Nehring, who also discovered the remains
of a small-limbed goat and of a sheep.
— Mr. Wiuslow Upton, of the U. S. signal oflSce at

Washington, has been elected professor of astronomy
at Brown university. Providence, IM. It is under-
stood that his acceptance of the position is conditional
upon the erection of an astronomical observatory
which the college authorities have under considera-
tion.

— Professor Piazzi Smyth has published his views
upon the subject of a prime meridian for the whole
world. They furnish an excellent illustration of the
fact that a man's peculiar opinions on any one sub-
ject may warp his judgment upon matters wholly
removed from it. He advocates the adoption of the
meridian of the Great pyramid, because it " passes

over solid, habitable, and for ages inhabited, land
through nearly the whole of its course from north to

south. Its line is capable, therefore, of being laid

out along almost all that distance by trigonometrical

measurement, and marked by raasonried station-sig-

nals." Among other equally cogent arguments are
the statements that the pyramid "dates from before
all human written history, all known architecture,

all living architecture;" that "its meridian divides

the lands and numbers of the people of the earth
much more nearly than any other;" and that it

passes not very far from Jerusalem, near which the
l)rime meridian of the world ought to be located by
Christian people.

The last idea is developed more fully by M. du
Caillaud, who has addressed a letter to the president
of the Paris geographical society, urging the adop-
tion of the meridian of Bethlehem, thus harmoniz-
ing the longitude reckoning with the customary
method of numbering the years from the birth of
Christ.

— At Wabash college, CrawfordsviHe, Ind., a new
laboratory is in process of erection, which is to be de-
voted entirely to biological work. One room, 50x100
feet, with balcony and side-aisles, will contain the
general collection of many thousand specimens; a
second room will contain the herbarium of twenty
thousand species; and a third will be devoted to other
collections. Special students are directed to the
fact that the collection of crinoids from the Keokuk
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beds in the vicinity is complete, and that botanical

material is on hand in great abundance for consulta-

tion. There will be three laboratories provided with

every needed appliance, — one for general botanical

work, the second for zoological work, the third for

special work with compound microscopes. The last

laboratory, in particular, is to be devoted exclusively

to original research.

— Frederick A. Fernald, in criticising, in the Sep-

tember Century, Mr. A. Melville Bell's paper in

Science for June 1, objects to the forms of the visi-

ble-speech letters which Mr. Bell would employ as

symbols for the six consonant sounds in our lan-

guage which have no proper letters to represent

them, and suggests the discarding from their pres-

ent use in our alphabet of the duplicated symbols q,

X, and c, and using them instead for tiie sounds

represented by nij, zh, and ch. "Perhaps it will be

decided to replace w and y by vowels, as in Franklin's

scheme; if so, these, with one Anglo-Saxon letter,

alredy lookt upon with favor, would make up the

six lacking consonants." To this suggestion it may
be objected, that the use of familiar letters in an un-

familiar sense would be a source of constant confu-

sion. For example, we should have to read cat and

coke as chat and choke, pleaxure as pleasure, roux as

rouge, sig as sing, etc. The alterations of spelling,

too, would be seriously numerous ; as in siks for six,

egzist for exist, kueen for queen, kuite for quite,

etc. The use of the Anglo-Saxon p and ^ for the

two sounds of th would certainly be an improvement

on present practice; but the writing of w (in way)

and y (in yea) as vowels would be altogether wrong,

as these sounds are demonstrably not vowels, but

consonants. Wh, also, is a true consonant, — the

non-vocal correspondent of w, — and has not, as al-

leged, the sound of hoo. If wh had this sound, the

sentence, " I saw the man whet the knife," would

not be— as it is— unmistakably distinct from "I

saw the man who ate the knife." Ch (in chair) is

not, as alleged, a simple consonant, but a compound

consisting of a shut position of the tongue (i), fol-

lowed by a hiss (sft) ; and either the silent position

or the hiss may be prolonged ad libitum.

" Even such a man, so woe-begone," etc.

Give due lingering emphasis to the word ' such,' in

the above quotation, and the compound character of

the ch — misunderstood by many writers — will be

apparent. The letter c should consistently stand for

sh, not eh, in Mr. Fernald' s proposition; but, if a

better method of completing our alphabet cannot be

adopted, by all means rather let the ABC remain

as it is.

— Le Temps has published the following direc-

tions by Pasteur to those exposed to the contagion of

cholera.

The precautions to be taken, indicated to the mem-
bers of the French cholera commission, all relate to

the case when it is necessary to guard against the

excessive causes of contagion.

1°. Do not use the potable water of the locality,

when the commission enters on its investigations,

without having first boiled the water, and, after it

has cooled, shaken it for some minutes (two or

three minutes are auflScient) in a bottle half full and
corked.

One may use the waters of the locality, provided

one draws them at a spring, in vessels which have

been purified by exposing them to a temperature of

150° C, or, belter, to a higher heat. One can advan-

tageously employ natural mineral waters.

2°. Use wine which has been heated in bottles

some 50° to 60°, and drink from glasses likewise

purified.

3°. Only make use of food thoroughly boiled, or of

fruits well washed with water which has been boiled,

and which has been kept in the same vessels in

which it was boiled, or which has been transferred

from these vessels to others disinfected by heat.

4°. The bread used should be cut in thin slices, and
kept at a temperature of 150° C. for twenty minutes

or more.
5°. All vessels used for food should be exposed to

a temperature of 150° C. or more.

6°. Bed linen and towels should be plunged in boil-

ing water, and dried.

7°. Water for washing should be boiled, and have

added to it, after cooling, one five-himdredth part

of thymic acid (one litre of dilute alcohol for two
grams of acid) and one-fiftieth part of phenic acid

(one litre of water for twenty grams of acid).

8°. Wash the hands and body often during the day

with the boiled water to which the thymic or phenic

acid has been added.

9°. It is only in case one has to handle the bodies

of those who have died from cholera, or the clothes

and linen soiled with their discharges, that it is neces-

sary to cover the mouth and nostrils with a mask,

formed of two pieces of fine wire gauze, with wad-
ding between, one centimetre thick. The mask should

be exposed to a temperature of 150° each time before

it is used.

— The Wisconsin agricultural experiment-station

was organized by the board of regents of the Univer-

sity of Wisconsin, in June, 1883. The work of the

station is. in charge of W. A. Henry, agriculture
;

William Trelease, botany and horticulture; H. P.

Armsby, agricultural chemistry. The bulletins of

the station will be sent to all interested. The first

number contains an account of experiments at the

station In feeding skim-milk to calves and pigs.

— Mr. C. F. Mabery has resigned his position at

Harvard college, and accepted the chair of chemistry

at the recently organized Case school of applied

science at Cleveland, O.
— The British association for the advancement of

science will meet next year in Montreal, on Aug. 27.

— Next year's meeting of the Swiss naturalists

will be held at Lucerne.
— The jury which will examine the electric light-

ing machinery offered for competition at the Cincin-

nati industrial exposition has begun its work. It is

hoped that the comparative tests will be the most

satisfactory yet obtained. Awards of five hundred

and three hundred dollars will be made for the best
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and second best systems of electric lighting, both

incandescent and arc.

— We learn from Si/mons' metenmlngical mayazine
for August, tliat the government has granted Professor

Lemstrom a sum of 37,000 marks for the continua-

tion of his auroral experiments in Finnish Lapland.

These investigations will include the electrical cur-

rent which produces the aurora, terrestrial currents,

and magnetic perturbations.

— Professor Henry F. Osborn of Princeton has

published in the July number of the Quarterly jour-

nal of microscopical science, in a more extended form
and with the .iccompaniment of a lithographic plate,

the results of his researches on the foetal envelopes

of marsupials. The interest and importance of these

investigations are already known, at least to the eni-

bryologists among our readers, for Professor Osborn"s

conclusions were first published in Scienci:.

— The thirty-eighth volume of the Memoires du
ilepol de la guerre, recently printed by the Russian
general stafiE under the editorship of Kylke. and of

wliich only one hundred and fifty copies are issued,

contains, among other things, an account of the

astronomical and trigonometrical work in e.^sterll

Siberia, by Bolsheff, Polianoffski, and Kramereff;

a memoir of Kulberg on the Russian geodetic opera-

tions in Armenia; a report by Lebedeff on triangula-

tion, topographic and astronomical work in Bulgaria;

a list of astronomical stations in the Khirgiz steppes

by Bondorf ; and Stebnitzki's report on the results of

his experiments with a reversible pendulum. Of this

important work, absolutely necessary for those seri-

ously interested in the study of the geography of

Russia and adjacent countries, there is probably not

a copy in America.
— Mr. Miles Rock, assistant astronomer at the

U.S. nav.al observatory, has accepted the appointment
of chief astronomer and engineer commissioner on
the international boundary commission of Guatemala,
to locate the boundary between that country and
>[e.\ico. He will sail from New York Oct. 1, and
expects to be absent about a year.

— Professor H. M. Paul, late of the Imperial uni-

versity of Tokio. has returned to this country, and
accepted a position in Washington under the Transit

of Venus commission.
— The Comptes rendus of Aug. 13 gives some ex-

tracts from a letter of M. A. Richard to M. de Lesseps,

on the cultivation of date-palms. M. Richard states

that these palms grow best on a soil saturated with

salt, as has been proved at Alicant and elsewhere.

The land around Elche, in Valencia, is irrigated from
the Vinalopo, which is extremely salt, rising, as it

does, in Mount Pinoso, the rocks of which contain

much salt and sulphate of lime. This water, having
been used for centuries for watering the palm-plan-

tations, has at last formed a crust, which has to be

broken with a pick-axe to admit the water below.

The town of Alicant has planted its beautiful boule-

vard along the shore with date-palms, and, as fresh

water is very precious there, the trees are regularly

watered with sea-water. All the plantations recently

made along the shore from Huertas to Rio Mouegro

have their roots literally in the sea-water, being

planted at but a few feet from the sea.
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NATIONAL TRAITS IN SCIENCE.

TiiEKE are at present three principal currents

of scientitic woric, — German, English, and

French. The scientific writings of each nation-

ality" are characteristic, and, taken as a whole,

offer in each case distinctive qualities. Ger-

man influence is now predominant over the

scientific world, as French influence was upper-

most during the earlier part of this century

;

but the swa}- of Germanj' over western thought

is far more potent and wide-spread than was

ever that of France. As students once gath-

ered in Paris, so the}' now flock to Germany
;

and thence back to their own lands the}- carr}'

the notions of German science, and labor to

extend, imitate, and rival them. Thus German
ideas have been spread abroad, and established

in foreign countries. This has set a common
standard for scientific work, whicli is accepted

in most European countries. German influ-

ence is evident by its effects in Switzerland,

Russia, Italy, Poland, Belgium, England, and

America, and in degrees indicated by the

order given : in France, Spain, and Portugal,

it is hardly noticeable. Holland and the Scan-

dinavian countries have for many years achieved

80 much and so excellent work, that their scien-

tific development may be said to have accom-

panied ratlier than to have followed that of

German}-.

German science has iniquestionably distinc-

tive qualities. Its i)ur.<uit is a speci.il and hon-

ored calling, attractive to the highest talent

:

its productions have the stamp of professional

work. The German scientific man is first and

principall}- an investigator : he is obliged to

be so, otherwise he loses in tlie race. He wins

his position in the hierarchy of learning b}-

the original researches lie carries out. To suc-

ceed under these circumstances, a man must

discover something which is a real addition to

No. 3A.— 188S.

knowledge : and to do this, lie must be thor-

oughly familiar witli all that has been previously

accomplished in his field. Jforeover, to ad-

vance beyond his peers, the investigator must

utilize every possible extraneous advantage

;

more espcciall}- must lie have a mastery over

tlie methods to be employed, and be familiar

with all novelties and refinements therein. It

cannot be gainsaid that these requirements are

more fully answered in German}- than any-

where else. It is certain, that, excepting of

course a small minority, German scientific pub-

lications always contain something really new,

and unknown before : each article is a scientific

progress, which, however slight, still brings an

actual increment to our store of information.

Another result of this professional thorougliness

is equally striking and characteristic. Being

fully posted as to the status of his department,

the German often displays a singularly just and

keen appreciation of what problems are for tlie

moment best worth studying, as being open for

sohition, and leading to something farther, or

else filling a gap left. He is thus enabled to

render his work elGcient. It is sad to think

how much scientific work is wasted because the

labor is not wisely directed.

In German scientific writings the excellence

of the matter usually contrasts A-ividly with'

the defective style and presentation.. Indeed,

the Germans, despite tlie superiority of their

modern literature, are awkward writers, and

too often slovenly in literary composilion.

Conciseness and clearness are good qualities,

which may assuredly be attained by tlie ex-

penditure of thought and pains ; but tliese the

German investigator seems nnwillin^, in many
cases, to bestow upon liis pen-work, but follows

tlie easier plan of great ditfuseness. Besides

this, another defect is not uncommon,— the

ill-considered arrangement of the matter. This

occurs in all degrees, from a wcU-uigh incredi-

ble confusion, to be sometimes found even

in elaborate and imiiortant ess.ays, to a slightly
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illogical order. In this regard, a curious and

not infrequent variety of this fault deserves

mention. According to the headings of the

chapters or sections, the division of topics is

perfect ; but under each head the matters are

tumbled together as if a clerk was contented

to stuff his papers in anyhow, if only he

crammed them into the right pigeon-hole.

Speaking broadly, the German mind lacks

conspicuouslj' the habits of clearness and order.

There have been celebi-ated exceptions, but

the}- were individual. The nation regards it-

self as having a decidedly philosophical bent,

meaning a facility at taking broad and pro-

found views of the known. We venture to

contradict this opinion, doing it advisedly.

Their profundity is mj'sticism, their breadth

vagueness, yet a good philosopher must think

clearlj'. It is a remarkable but little heeded

fact, that Germany has not contributed her

share to the generalizations of science : she has

produced no Linne, Darwin, Lyell, Lavoisier,

or Descartes, each of whom bequeathed to

posterity a new realm of knowledge, although

she has given to the world grand results by

the accumulated achievements of her investi-

gators. The German's imperfect sense of hu-

mor is another obstacle which besets him on

eveiy path. He is cut off from the percep-

tion of some absurdity, like that of Kant's

neumenon, for instance. One cannot explain

this to him : it were easier to explain a shad-

ow to the sun, who alwaj's sees the lighted

side. To state the whole epigrammatically,

German science is the professional investiga-

tion of detail, slowly attaining generaliza-

tions.

English science is the opposite of this,

—

amateurish rather than professional. Some
might call it insular, j-et we should hardly join

them in so doing. In fact, the professional

investigator has hardly been a recognized char-

acter in the English social organization : until

recentlj' he was barel}' acknowledged, even by

the universities, which sought instructors who
knew and could teach, who might investigate

and discover in a subsidiarj', and, as it were,

unofficial waj^ A large number of English

scientific men were disconnected from the uni-

versities and colleges after their own student

years, and were half or wholl}- amateurs ; and

their writings show the effects of this separa-

tion, not always, to be sure, but in manj- cases

with painful evidence, hy a lack of thorough-

ness, an imperfect acquaintance with other

investigations, and a failure to grasp the essen-

tial part of the problem : in brief, such writings

appear behindhand and superficial. Yet amid

these poorer productions are to be found a

right goodly number of the best scientific arti-

cles we possess in any language. Of late

years the proportion of the good has steadily

increased, and investigation is now more cor-

rectly' appreciated than ever before. Indeed,

there is no more encouraging event in the

recent progress of science than the sudden

elevation of the standard of original research

in England. The English are trained writers :

their scientific articles excel the German in

literary merit, being seldom slovenly' either in

arrangement or stj'le, and rarely wearisome

from sheer diffuseness. Ver}' noteworthy is

the fertility in generalizations of the English :

this is with them the outcome of individual

endowments, a single master attaining a broad

conclusion, — a process of individual effort

quite unlike the German democratic method of

generalizing by the accumulations of manj'.

Is it too much to say that the English and

Scotch are the Greeks of modern philosoph}' ?

French science is decidedly provincial : it is

apart, having onl}' an imperfect, uncertain ac-

quaintance with the great world outside, and

its international interests of original research.

The French have lagged far behind the great

movements of recent j-ears. Consider onlj- how
backward they have been in the comprehension

and acceptance of the Darwinian theorj' ; and

remember, too, that it were wiser to take out

the mainspring from a watch than to eliminate

evolution from biology. French scientific arti-

cles are well written, the matter is admirably

classified, it is all very clear. The keen, artis-

tic sense of the nation displaj's itself here ; but

it also deludes them into presenting a rounded

survey of a greater field than is demanded \>y
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the actual tliscoveries the}' report. To satisfy

this yearning for artistic completeness, elabo-

rate anil tedious disquisitions, and hackneyed

princi|)les, and facts long known, are interpo-

lated ; and even worse may be, when the imagi-

nation helps to create the completeness. Most

scientific men liarbor a little distrust of French

work. This sentiment is further fostered by

the almost systematic neglect of German re-

search on the part of the French. Such a

frank exhibition of rancor makes one suspect

the impartialitj' of the French in science gen-

erally- : indeed, we believe that science has

never been so depressed in France as at pres-

ent. Ital}' is above her ; but Italy, with all

her innate ability, is striving to learn from

Germany, and has already risen high, and will

rise higher. We trust and believe that the

present phase of French science which abounds

in inefficient work will soon end, and the people

terminate their present voluntary isolation.

The French sta}' at home : the}- used to travel

abroad much. Let us hope that they will soon

resume their ancient habit, and, above all, that

they will re-establish mental intercourse with

foreigners. There are savants in France who

are esteemed throughout the scientific world :

may their number rapidly increase !

America's contributions to pure science are

by no means very extensive, or often verj- im-

portant : compared with the great volume of

German production, they seem almost insig-

nificant. We have never duly fostered re-

search, for we have bestowed upon it neither

the proper esteem nor office. There are, we

suppose, at least six thousand ' professors ' in

the United States : are one hundred and fiftj- of

them active investigators? The time seems

remote when every American professor will be

expected to be also an investigator ; but among

us is a little band of men who have before them

the model of German^-, and who are working

earnestly for the intellectual elevation of their

country. Their first object is necessarily to

render research inorc important in public esti-

mation, and so to smootli the way for a corps

of professional investigators. Every thought-

ful [lerson must wish success to the attempt.

CLIMATE rN THE CURE OF CONSUMP-
TION.^— II.

Humidity.

Theke is a unaniuiit}- of opinion amongst
autliorities in regard to the relation of moist-
ure to the production of phthisis. The sev-
enth annual report of the registrar-general of
Scotland showed that the deatii-rate from
phthisis diminished in proportion to the dr}--

ness of the location. Dr. H. I. Bowditcii of
Boston has shown that phthisis is prevalent in
damp soils in the United States. "It is also

common in Holland, and other countries liable

to damp fogs and an atmosphere saturated
with moisture" (Reynold's System of medi-
cine, iii. .548). Ruehle, in Ziemssen, saj-s,

"It appears that moist air favors consump-
tion." Dr. Austin Flint says, " It maj- be
stated that the prevalence of the disease is

less in climates either uniformly warm and dry
or uniformly cold and drj-." And Dr. C. T.
Williams writes, " As to the desirabilit}- of
moist climates for consumptive patients, the
evidence is decidedly against their use in the

treatment of ordinarj- chronic phthisis."

If we attempt to explain why it is that

phthisis is more prevalent in moist climates

than in drj-, we might assign as a cause the
prevalence of germs, or the impurity of the

air, containing the effluvia of decay, or per-

haps the greater susceptibilitj- of the system
to cold in moist climates ; or it maj- be that

the air, being so near saturation, cannot take
up the requisite amount of the aqueous vapor
exhaled from the lungs. Causa latet vis est

nota maj- adequately express the state of our
knowledge in regard to this point. A moist
climate is acknowledged to be a breeder of
phthisis ; and, au conlraire, a dry climate is

known to alTord a certain exemption from the
disease. This is showi^ b^- tlie fact that the
disease is rare in Iceland, in the island of
Morstrand, on the steppes of Kirghis, and in

the interior of Egypt ; in all of which places
the element of elevation is wanting. It may,
then, be conceded, that dryness of tlie air is an
important element in the prophylaxis and cure
of phthisis.

The method of determining the' humidit}' of
the air is that introduced b}- Regnault, known
as the wet- and dry-bulb test. It can easil}-

be seen that the results obtained will depend
on the exposure of the thermometers, and on
the accuracy of the readings, iloreover, the
amount of moisture that the air is capable of

* Concluded from No. 54.
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holding varies with the atmospheric pressure

aud temperature.

While it seems to us that a table showing
the relative humiditj-, i.e., the percentage of

saturation of the air, would be sutflcientlj'

accurate as a basis of comparison, j-et, as it

might be objected that such a table would be

subject to error, we have appended another

table, giving the absolute moisture, or the

number of grains of vapor to the cubic foot of

air. This second table we have computed
from Glaisher's tables.

Consulting these tables (table I., columns
iii. and iv.), it is seen that Denver and Santa
Fd afford a ver}' low relative and absolute

amount of atmospheric moisture, — a rela-

tive amount, which, as between Denver and
JacliSonville, is as 1 to 3, and, as between
Denver and Los Angeles, is as 1 to 2.

This proves, that, on the eastern slopes of

the Rockj' Mountains, we have, in addition to

the favorable element of elevation, a second,

that of drj- air, as an element of climatic influ-

ence in the cure of phthisis.

Precipitation.

Closely related to the foregoing, is a consid-

eration of the mean annual precipitation, or

the mean annual amount (in inches) of rain

and melted snow. Its bearing on our subject

is apparent in several waj^s.

1. Of the precipitation, a certain part is

lost by evaporation, and tends to increase the

humidity of the air. This amount will depend
upon the amount of moisture in the air, or its

degree of saturation, and also upon the amount
of the precipitation left upon the surface of

the ground to be evaporated. It is evident

that the greater the porosity of the soil, the

greater will be its absorptive power, and the

less the evaporation from it. Such a porous

soil is found on the eastern slopes of the Rocky
Mountains. Loose, sandy, and gravellj-, it

eagerlj- drinks up all the rainfall ; and such a

thing as mud is rarelj' seen.

2. It is well known that pulmonary troubles

are most prevalent during ' thaws,' in those

places where the snow lies upon the ground
in winter. Now, in the district of the Rocky
Mountains under consideration, there is, in the

first place, onlj' a slight amount of snowfall,

so that sleighing is exceptional, and, in addi-

tion, the warm sun soon melts the snow, and
the thirsty, porous soil drinks it np ; so that

the annual ' spring thaw ' of our Eastern States

is a res incognita in this countrj^ The writer

remembers verj' distinctly several snowfalls of

fourteen to twent^'-two inches on a level, of
which there was not a vestige left in ten da3-s

;

and during that time the air was not dull and
raw, and there was but little slush.

3. Further than this, the amount of the

precipitation has a bearing upon our subject,

as indicating approximately the ability of the

invalid to lead an out-of-door life. We shall

defer our discussion of this point to a later part

of this paper.

Turning, now, to the tables, we see (table I.,

column V.) that in Denver the mean annual
precipitation for a period of ten j^ears is only
14.77 inches in rain and melted snow, — an
amount which is onlj' one-fourth of that at

Jacksonville, and which, with Santa F6, gives

the smallest showing in our range.

We can therefore add this element of cli-

mate to the other two of elevation and diy air

as a i3oint in favor of the Rocky Mountains in

the cure of phthisis.

Temperature.

The writer in Reynold's System {op. cit.)

saj-s of this matter of the relation of the tem-
perature of climate to the cure of phthisis, " It

was formerly supposed that warm climates were
beneficial for consumptive patients. . . . But it

will be invariably observed that unaccustomed
warmth is injurious. . . .What is really required,

is a cool, temperate climate, free from great

alterations of temperature." Dr. Austin Flint

(op. cit.) calls attention to the fact, that " the

disease is oftener developed during the spring

months and the hot months of summer," when
either there is a great deal of moisture in the

air, or the debilitating effects of heat are pres-

ent as factors. On the other hand, Ruehle
saj's that the temperature has " nothing to do
with the prevalence of consumption."

It is known that the effect of heat is to raise

the bodj' temperature, to lessen the number of

respirations, to quicken the pulse, to lessen

the digestive powers and the appetite, to di-

minish the excretion of urea because of the

diminishing of the ingesta, and to depress the

nervous system, especiall3' if the heat be ac-

companied with excessive moisture. It seems,

then, that it can be stated as a fair inference

from the foregoing, that a dry, temjjorate cli-

mate is to be sought by the phthisical invalid.

The Jlocky Mountains furnish a dr\' climate.

The table (table I., column vi.) shows that the

mean temperature is nearlj- a mean lictwecn

the extremes in our range. The question will,

however, be presented in a better form far-

ther on.
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Winds.

The points of importance in regard to the

winds are their velocity and direction. It is

well known that the}' are regulated somewhat
by changes in atmospheric pressure and tem-

perature.

Velocity. — It is known that a cold wind
abstracts body-heat, and in proportion to its

velocity. By consulting our tables (table II.,

part ii.) it will be seen that the mean daily

velocity of the winds at Denver is less than it

is in the Eastern States ; and that as a conse-

quence, while the mean temperature is nearly

the same, the chilling effect will be much less.

On the other hand, as it has a considerablj'

greater velocity, and as there are fewer calms

than at either Augusta or Los Angeles, it has

a jircportionatel}- greater purifying power in

bringing fresh ozone, and in blowing awa}' the

products of decomposition.
Direction. — Of more importance than the

velocity, is the direction of the winds. The
favorable and unfavorable directions vary for

different places, according to their geographi-

cal location. The east and north winds are

known to be the trying ones along the Atlantic

coast ; and our table shows that the north-east

wind is the prevailing one at both Augusta
and Jacksonville. The west wind, blowing

from the Pacific Ocean, and bringing fogs, is

the trying one on the California shore ; and
the table shows that this is the prevailing one

at Los Angeles. The south wind is the salu-

brious one for the eastern slope of the Rocky

Mountains, in Colorado ; and our table shows
that this is the wind that blows there most
frequently.

We can therefore add this element to the

others, — of elevation, dryness of air, small

amount of precipitation, and mean tempera-

ture,— as favorable to the Rock}' Mountains
as a place for phthisical patients to resort.

Clear, fair, and cloudy days.

AVe now come to the consideration of our
last general point, that is, to an investigation

of the number of clear, fair, and cloudj- days

;

or, in other words, to a consideration of the

amount of sunshine.

As to the direct effect upon health produced

bv light and sunshine, we are still in igno-

rance. AVhether the blood is made to course

more rapidly, and the nerves transmit impulses

more readih', under the influence of the solar

raj-, is not known. It is well known that the

actinic rays have a powerful chemical effect

upon vegetation ; but whether or not they have
a like influence upon the human economj- is

unknown.
Without attempting to refine, there are cer-

tain broad and positive effects in the cure of

phthisis attributable to sunshine. The expe-

rience of the profession is fittingly expressed

by the words of Dr. Austin Flint: "I would
rank exercise and out-of-door life far above
anj' known remedies for the cure of the dis-

ease."

TABLE n.— 'WrHDS.

Station.
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In the table which we present (table III. )

,

and which is a mean of dail}' observations for

a period of five j-ears, a cloudy day' is one in

which the heavens are from seven-tenths to

entirelj' obscured hy clouds ; a fair daj- is one
in which the heavens are from four to seven-

tenths clouded ; all else are classed as clear

daj's. From this it will be seen, that for our
purposes clear and fair daj^s maj- be classed

as one, and may be put into juxtaposition with
the cloudy days. Consulting these tables, it

will be seen, that in Denver the mean number
of cloudy days in a j-ear is onlj- one-half of
what it is in either Augusta or Jacksonville,

that it is less than a half of what it is in St.

Paul, and that it is slightly less than what it

is in Los Angeles.

TABLE III.

Augusta, Cra. . .

Jacksonville, Fla.

Boston, Mass. . .

Newport, R.I. . .

New Toi-k, N.Y. .

Philadelphia, Penn.

Chicago, 111. . .

St. Paul, Minn. .

Denver, Col. . .

Santa F(!, N. Mex.

Salt Lake, Utah .

Lob Angeles, Cal.

Mean pok .5 tears.

Clear. Fair. Cloudy.

To put this fact in another waj^, it is seen,

that in Denver there is onlj"^ about one-eighth

of the entire year when an invalid would be
kept in the house on account of the weather

;

in Jacksonville and Augusta he would be con-

fined to the house, for the same reason, one-
quarter of the year ; in St. Paul he would be
kept in-doors between a third and a quarter of
the time ; while in Boston he would have to be
housed a good third of the time.

Admitting, then, the force of Dr. Flint's

statement, our tables show that there is no
place in this whole countrj^, where it is possible

for the invalid to enjoy so much fresh air and
sunshine, as in the Rocky Mountains. For
three hundred and twentj' days out of every
three hundred and sixtj'-five it is possible to

roam at large, and to breathe in health.

We feel, that, so far, our tables have shown
that the Rocky Mountains furnish climatic con-
ditions of elevation, humiditj-, precipitation,

temperature, winds, and sunshine, which rec-

ommend them as a resort for phthisical inva-

lids superior to any thing to be found in this

country-.

Observations by seasons.

Having arrived at these general conclusions,

the writer wishes to call attention very briefly

to their accurac}' and importance as applied to

the different seasons of the year. He wishes

to lay stress upon the evidence which goes to

show that Colorado and New Mexico furnish

favorable resorts for phthisical invalids during

the winter and spring,— the very seasons that

are most trying in the east, the seasons that

they are obliged to avoid, and to seek new
abodes at the resorts. The elements of eleva-

tion and barometric pressure will remain near-

I3' constant the year round. But how is it in

regard to the humidity of the air in Colorado-

during the winter and spring ? The writer has
selected at random, and without reference to

whether the showings would be favorable or

unfavorable for a given place, the 3'ear 1880
as his basis for comparison. Hy referring to

table IV., part i., it will be seen, that both the

relative and absolute humidit}' for Denver
during the winter and spring is absolutely, and
by comparison, \evy small ; that, as compared,
with Augusta and Jacksonville, it makes a
wonderful showing in these respects ; and that

the ratio of the absolute humidity as between
Denver and Los Angeles is as 1 to 3 for these

seasons.

When we turn to our tables (table IV., part
ii.) , we learn that the amount of precipitation

at Denver for these seasons was almost nil;

that the mean monthly precipitation at Den-
ver for the given time was only a small fraction

of an inch in rain and melted snow. Carry

out, now, the comparison between Denver and'

Augusta, Jacksonville and Los Angeles, and
see the tremendous difference in this particular

between these places, — a showing immensely
in favor of Denver. It will be seen that our

general conclusions are very much strength-

ened bj' this particular application, and that

we have brought strong additional evidence in

favor of Colorado as a resort for persons

affected with phthisis pulmonalis.

When we turn to our tables to learn in re-

gard to the winds at these places for the givea

seasons, we see that the conclusions previously

reached in regard to Denver, in this particular,

still hold true (table V.).
Temperature. — We come now to our last

observation, and to a brief discussion of what
some may consider the weak point in regard
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TABLE VI.— Tempebature,
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tains over any other in tliis country, j'ct in

this artic4e lie has tried to put aside any per-

sonal bias, and he desires to carry conviction

•onl}- in so far as he has l)een able to adduce
facts, and to interpret them rationally and logi-

cally. He would state, further, that, if the

reader should take exception to anj- interpre-

tation given to the facts, the tables still stand

as the best and most reliable data of these

facts attainable, and they arc not to be con-

troverted. Saml. Aut;. FisK, M.D.
Denver, Col.

REARING OYSTERS FROM ARTIFICIAL-
LY FERTILIZED EGGS AT STOCK-
TON, MD.

In order to test the feasibility of such an un-

dertaking on a considerable scale, a pond three

and a half feet deep was excavated on the prem-
ises of Messrs. George V. Shepard and II. II.

Pierce, not far from Stockton, near the shore

of Chincoteague Bay, and connected with the

latter by a trench ten-feet long, two feet wide,

and three and a half feet deep. Before the

water was let into the trench connecting the

pond with the bay, a wooden diaphragm—
made in the form of a box three feet deep, and
two and a half feet wide, and two inches tliiclc,

and lined on the inside with gunny-cloth ; the

sides of the box being perforated with numer-
ous auger-holes, and filled with clean sharp

sand, so as to form a filter— was placed in the

trench vertically and transverselj', and so se-

cured that no water, except such as had first

filtered through the diaphragm, could gain ac-

cess to the pond. In this way the natural fry

from the baj- was effectually excluded from our
artificial enclosure from the ver}; start, so that

the results of our experiment might not be
vitiated. In the construction of this simple

apparatus we depended entirely upon the rise

and fall of the tide to partially renew the water

in the pond in the intervals between the tides.

The tidal rise and fall of the water in the en-

closure was from four to six inches, or from six

to eight inches less than the rise and fall of the

tide iu the open ba}-. Into the enclosure, cov-

ering about fift}" square yards, artificially' fertil-

ized spawn was poured at odd dates, from Julj'

7 to the first w^eek of August.
The spawii was taken from the adults much

in the same way as from fishes ; the right valve

of the adult animals being removed, and the

ducts of the reproductive organs stroked with

a pipette to force out the eggs and milt from
the females and males. The products mixed
together in water were then allowed to stand

in pails for a few hours, until the eggs had de-

velo|)ed as far as tlie swimming stage. The
spawn so i)repared was then distributed over
different parts of the pond, and left to take care

of itself.

The collectors used were simplj- oyster-shells

strung upon galvanized wire ; strings of shells

being suspended to stakes driven into the bot-

tom of the pond at intervals corresponding to

the dates when fresh lots of spawn were intro-

duced, each stake being marked with the date
when it was put in place. The suspended
oyster-shells were introduced so as to afford

the 3'oung fr^' clean surfaces to which it could
attach itself. On the 22d of August Mr.
Pierce found that some of the shells hanging
to the stakes had spat attached, ranging from
one-fourth to three-fourths of an inch in di-

ameter, and which had undoul)tedly been de-

rived from some of the brood placed in the

pond b^- us. Some specimens of these young
oysters are now in my possession, attached to

the perforated oyster-shells used as collectors.

To our great surprise, we found that the

water in the pond maintained about the same
specific gravitj- as that in the bav, or 1.0175 to

1.018, and that the temperature of the water
was also the same as iu the open bay. The
microscopic vegetable food upon which the 03-s-

ter feeds was found to multiply rapidly in the

enclosure, inasmuch as it was confined by the

gate or diaphragm, so that it could not escape.

The water in the pond was also found to remain
sweet, and free from putrefactive odors. It

will accordiugl3- be seen, that all the conditions

of success had been established, as was fully

proved by the result.

While it is too soon to affirm that artificial

breeding may be profitabl\- available on an
extensive scale in practical ojstcr-culture, our
experiment has demonstrated a number of very
important facts. These are : 1 . 03'ster-spat

may be reared from artificially fertilized eggs ;

2. The spat will grow just as fast in such
enclosures as in the open water ; 3. Food is

rapidly generated in such enclosures ; 4. The
densit3' of the water in the ponds is not m.ate-

riall3' affected b3- rains, or leaciiing from the
banks ;

."). Ponds are readily excavated in salt-

marsh lands, and can in all probabili,t3- be used
for fattening and growing Ostrca virginica for

market just as successfull3- as Ostrea edulis

and angulata are grown b3- a similar method
on the coasts of France. Pond-culture, where
there are salt-marshes adjoining arms of the
sea the waters of which have a densitv below
1.020, can doubtless be carried on profitably

in connection with the intelligent use of simple,
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cheaiD collecting-apparatus placed in both open

and confined waters to catch a ' set ' of spat,

which can then be transferred to ponds or open

beds. The methods of spawn-taking and pond-

culture introduced bj' the writer are inexpen-

sive and very simple, and can be understood

and conducted bj' anj' person of ordinarj- in-

telligence, and are fullj' described in papers

alread}' published, or in course of publication,

by the U. S. fish-commission, under the aiT-

spices of which he has been enabled to carry

out his investigations. The experimental dif-

ficulties have been overcome. It remains for

practical men to avail themselves of whatever

of value has been determined b}^ these experi-

ments. There are thousands of acres of salt-

marsh laud along the eastern coast of the

United States, which, with proper preparation,

might be made to yield a living to a large

number of persons, and which is now not pro-

ductive of any thing except mosquitoes and
malaria.

Pond-culture has one other decided advan-

tage over culture in the open water ; namelj-,

that it is possible to effectually exclude from

the artificial enclosures certain enemies of the

oyster, such as whelks and star-fishes.

J. A. Ryder.

THE EXPLOSION OF THE RIVERDALE.

The boiler of the steamer Riverdale exploded

on the 28th of August, a few minutes after the

boat had left her wharf at New York, and
started for her destination on the Hudson River

above the city. Several lives were lost, and
the boat itself was sunk in sixtj' feet of water.

The boiler was raised, and placed upon the

wharf near the Delamater iron-works ; and the

boat, a worthless wreck, was towed to the New-
Jersej' side of the river.

The steamer had two- ' flue-boilers ' 25 feet

(7.6 m.) long, 6 feet 4 inches (1.93 m.) in

diameter, containing four ' direct ' flues 14

inches (0.36 m.) in diameter, two of 9 inches

(0.23 m.) diameter, and five 'return' flues

of 11-^ inches (0.28 m.) diameter. The shell

was of no. 3 iron, and the area of heating-

surface was 676 square feet (63 sq.m.). The
iron was of good quality, and was in good
condition throughout, except along the bot-

tom, where it gave way. The form, propor-

tions, and workmanship of the boiler were

good. The builders, Messrs. Fletcher & Har-

rison of New York, were among the most repu-

table constructors of engines and boilers in

that city, and were noted for doing good work.

On examination, it was found that the bot-

tom was corroded along its whole length, and
had been patched in a numlier of places where
the iron had become dangerously thin, and
that in some places the sheets were reduced
to one-fourth their original thickness. The
shell had been repcatedlj' patched, and five

' soft patches ' were found on the girth-seams.

The rupture seems to have started in the thin

parts of the bottom, and to have followed the

weakened girth-seams quite around, and di-

vided the mass into two parts of nearly equal

size, tearing the middle sheet out of the shell

entirelj'.

A coroner's jur^' made an inspection, exam-
ined such witnesses as could be found and
such experts as could be induced to testify',

and rendered a verdict to the efiect that the

boiler ruptured in consequence of the weakness
of the sheets on the bottom of the shell, which
were unable to sustain the working pressure

allowed by the U. S. inspector; which weak-
ness had been produced hy corrosion on the

interior, due to the action of the feed-water.

It was further asserted, that the boiler was
tested in June up to a pressure of 62 pounds
(5 atmos. abs.), and burst ten weeks later

under a pressure of but 32 pounds (3 atmos.),

in consequence of the neglect of the inspector

to observe its condition at the time of testing

it. The engine-driver and the inspector were
censured by a vote which was not unanimous.
The jury expressed the opinion that the pres-

ent law is not sufficiently explicit and manda-
torjr, and that the use of the test bj' hydrostatic

jDressure is insufficient to detect and reveal such
defects as here existed.

The inspector acknowledged that he did not

try the strength of the boiler with the hammer,
as is now usual in all thorough examinations

by competent engineers, but merel}- looked it

over ; and that at previous inspections he had
not entered the boiler, but had onlj^ looked in

at the manhole. The evidence of the most
superficial and ineflicient ' inspection ' was con-

clusive ; and the fact that proper inspection

would have revealed the dangerous condition

of the boiler was equallj' well pro-\'en. The
so-called ' inspection ' was a farce ; and the

inspector, in a spirit of indifference or indo-

lence, took the chances of an explosion.

The exploded boiler weighed 27,000 pounds
(12,247 kilos), and contained 25,000 pounds
(11,340 kilos) of water. The explosion was
not remarkablj' violent, but was what old engi-

neers are accustomed to call a ' burst ' rather

than an explosion. The consequences were,

however, sufficientl}^ serious. The energy
producing the effects seen in the case of a
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true explosion ma\' be imagined, when tiic

amount of heat-energy stored up in sucli a

boiler is calculated. The quantity of heat

transfonned into mechanical energy by a mass
of water and of steam of such magnitude, set

free, and expanding down to the pressure and
temperature of the atmosphere, from the press-

ure and temperature at which it existed in

the boiler of the Riverdale, would amount to

above 1,500,000,000 foot-pounds (over 200,-

000,1)00 kilogrammetrcs). This would be suf-

ficient to throw the boiler and its contents, were
the heat all utilized, as in a perfect steam-
engine, five miles high. This m.\v give some
faint idea of the enormous forces at work, and
the tremendous energy stored in a steam-boiler,

even where the pressure of the steam is very
low, as it was in this case.

It will be concluded, from what has been
above stated, that a steam-l)oiler of the most
ordinary and least dangerous type has stored
within it an inconceivable amount of available

energy in the form of heat, which maj- be at any
moment transformed, in part, into mechanical
energy with terribh' destructive results, both
to life and jiroperty ; that this powerful agent
for good or for evil can only be safely utilized

when the utmost care, intelligence, and skill,

are employed in its application, and in the pres-

ervation of the vessel in which it is enclosed ;

that the present code of law relating to the

care, management, and inspection of steam-
boilers, is entirely inadequate to insure safety

;

that the inspection of steam-boilers, as at pres-

ent practised b^- the emplovees of the govern-
ment, is not only liable to be inefficient, but is

likely to prove worse than none, as it gives to

the owner, and perhaps often to the man in

charge, of the boiler, a feeling of security which
is entirelj- without basis in fact, and which
may therefore cause the neglect of that watch-
fulness which might otherwise prevent acci-

dent; that simple pressure produced by the

test-pump, as now provided for by the law, is

not a sufficiently effective method of detecting
weakness in the boiler, or to be relied upon to

the exclusion of other better and well-known
methods of test.

The fact that the hydrostatic test is not con-
clusive as to the safet^y of a boiler has long
been well known and admitted among intelli-

gent engineers. The steam fenyboat West-
field met witli i)reeisely such an accident a dozen
years ago ; and it was shown at the coroner's
inquest, at which the writer assisted that offi-

cial in the examination of his expert witnesses,

that the boiler had been inspected, and had
been tested, but a few weeks before, by the

U..S. inspector, who applied a pressure con-,

siderablj- in excess of that at which the explo-"

sion took place. The cause of the accident,

by which a larger number of people lost their

lives, was precisel}' that which caused the
explosion of the Kiverdale's boiler, and the
method of rupture was the same. In either

case, proper methods of inspection would have
saved the lives of the sufferers.

It is undoubtedly true, that many of the in-

spectors are conscientious, experienced, skil-

ful, and painstaking men, and do their duty
in spite of the defects of the existing law

;

but it is also true that now and then a care-
less or incompetent inspector will neglect the
simplest details of his work, and that we must
expect occasional repetition of this sad expe-
rience, until the law is intelligently framed, and
so administered that the passing of a defective
boiler bj- the inspector shall become as nearlv
as possible an impossibility.

Robert II. Tuikston.
Hobokcn, .Sept. 23, 1883.

THE AMERICAN SOCIETY OF MICROS-
COPISTS.

Thk sixth annual meeting was held this year in

Chicago, Aug. 7-11. The usual number of members
was present, and the meeting was full of interest

from the beginning to the end. The forenoon session
of Tuesday was given to organization, and tlie report
of the president on the official action of the execu-
tive officers for the year. At the afternoon session,

papers were read as follows. Microscopical examina-
tion of seminal stains on cloth, by F. M. Hamlin,
After pointing out the defects of Koblaiick's metliod,
that usually given in the manuals, he explained his

own, which he liad found eminently successful. It is

in brief as follows. • 1. If the stain to be examined
is upon any thin cotton, linen, silk, or woollen fabric,

cutout a piece about one-eighth inch square, lay if

upon a slide previously moistened with a drop of
water, and let it soak for half an hour or so; . . .

then with a pair of needles unravel or fray out the
threads at the corners, put on the glass cover, press

it down firmly, and submit to the microscope. 2. If

the fabric is of such a thickness or nature that it

cannot be examined as above, fold it through the
centre of the stain, and with a sharp knife shave off

the projecting edge thus made, catching upon a slide

moistened with water the particles removed. After
soaking a few minutes, say five to ten, tlu' powdery
mass will sink down through the water, and rest

upon the slide. The cover-gl.ass may now be put on,
and the preparation examined."

College microscopical societies, by Sarah F. Whit-
ing. The author discussed, first, the question ' What
use can a microscopical society subserve ?

' second,
' How can it be made a success ?

' Such a society, in

its range of topics, can take in almost all the physic.il
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and social sciences; and an entbusiasm created in it

will lielp many of the departments of college-work.

The society welcomes the incoming classes, and

affords an opportunity for a change to those accus-

tomed to years of dry drill in the mathematics and

languages of the preparatory schools. It opens their

eyes to the perfections of nature, awakens in them a

curiosity, and stimulates interest in all the scientific

studies of the college course. There are interesting

subjects of microscopical investigation, carried on

in society, which do not come under any department

of college instruction. The live college microscopi-

cal society will not only awaken interest in students

and teachers, but will attract the attention of the

authorities who control the funds, and the commu-
nity generally. The conditions of success in such a

society are just what they are in every other scientific

society the object of which is not alone investigation,

but Instruction of its members and others. There

must be desirable members, those who are willing to

work: all must have something to do. " The fresh-

men, by their exclaiming, fan the flame of enthusiasm,

and, before they can do any thing alone with the

microscope, can serve the society on the lamp com-

mittee." There should be a class in microscopical

technology, apparatus, a library, and especially the

current scientific journals.

Cataloguing, labelling, and storing microscopical

preparations, by Simon H. Gage. This paper pointed

out the advantages of properly cataloguing, etc., one's

microscopical preparations, and then gave in detail

the course found to be successful by the author. " The
catalogue should indicate all that is known of a speci-

men at the time of its preparation, and all the process-

es by which it is treated. It is only by the possession

of such a complete knowledge of the entire history

of a preparation that one is able to judge with cer-

tainty of the comparative excellence of methods."

The card method is advocated. "The cards are

postal-card size, and- each preparation has its own
card. . . . These may be arranged alphabetically;

and, as new preparations are made, new cards may
, be added in their proper order, while those of

destroyed or discarded preparations may be removed

without in any way marring the catalogue. Finally,

the cards may be kept in a neat box which occupies

but little more space than a manuscript book." The
cabinet should allow the slides to be flat, exclude

dust and light. Each slide should have a separate

compartment, numbered 1,0 agree with the slide.

The floor of the compartment should be beveled at

the end, so as to facilitate removal; and the drawers

of the cabinet should be independent, but so close

together that slides will not fall out when tipped;

and each should be numbered with Roman letters.

The president, Albert McCalla, delivered his an-

nual address, Tuesday evening, in Weber music-

hall. His theme was ' Verification of microscopical

observation.' Referring to the scientific spirit and a

common bond of the society's organization, he said,

" In this intensely practical age of ours, we are in

danger of forgetting that the true aim of science is

siuiply the pursuit of truth, and that the mighty

benefits, the invaluable and almost countless gifts, of

wealth and ease and safety, which result from scien-

tific discovery, and which so greatly bless the world
to-day, will result most surely when science has an
eye single to the search for simple truth, — truth that

to the practical world seems often abstract and un-
important. . . . We are not all botanists, not all

zoologists, nor all students of lithology; yet we have
a well-defined common ground. We are all deeply
interested in the physics of the microscope and in the

methods of its use; and, in order to be skilled in

that department of investigation we have severally

chosen, we must be more or less fully pr.actical in

microscopical work in many fields." To prove that

"only as theories are submitted to repeated and
varied forms of verification is error eliminated and
final truth obtained," numerous facts were cited from
the history of scientific progress; after which, the

means of verification of microscopical observation

were discussed. These are repetition of observation,

use of the camera lucida, photomicrography, media
and reagents, improved lenses and apparatus, and a
better knowledge of optics.

Wednesday forenoon was devoted to papers on
bacteria. T. J. Burrill read a paper on preparing

and mounting bacteria. He stated that the elements
of successful staining are as follows: " 1. The organ-
isms should be decidedly and conspicuously stained;

2. The general mass of embedding-material should

be left unstained, or so different in color that the
organism can be distinctly seen; 3. There should

be no granular or other precipitations from the
staining-material; 4. The color should be suitable

for the purposes required, and permanent if the

object is to be mounted; 5. The process should be
as simple as possible, and free from manipulative
difliculties. . . . Except for a few special results,

aniline dyes are by far the most serviceable in stain-

ing bacteria. However, no one staining-material,

nor any single method of procedure, can be made
to answer well the requirements for all kinds of

bacteria."

Dr. H. J. Detmors presented some conclusions

reached by himself while studying the diseases of cat-

tle in Texas. Bacteria he regarded as unquestionably
the cause of certain fevers. Under certain conditions,

all bacteria become pathogenetic; but these condi-

tions are not yet fully understood.

Dr. George E. Fell read a paper on the clinical ad-

vantages of ozone, and its effects on the micro-organ-
isms of infusions. After giving the favorable results

of the use of ozone by Dr. F. W. Bartlett in scat-

let-fever, diphtheria, whooping-cough, typhoid-fever,

etc., he gave in tabular form the results of a series of

experiments by himself, — experiments in which
bacteria, and other forms indigenous in infusions,

were subjected to the influence of air charged with
ozone.

Following the discussion on the three preceding
papers. Dr. G. E. Blackham presented the report of

committee on oculai'S. The report recommends nam-
ing oculars, like objectives, by their equivalent focal

lengths in English inches. For the tubes of oculars
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tlio standard medium size, 1.25 inch is recommended,
with the altoinatives of 1 inch and 1.35 inch for those

wlio wish smaller or larger tubes; also for the upper
tube of the ocular .75 inch, and, for sub-stage tube, 1.60

inch. The purpose of the society is to secure uniform-

ity in these sizes, so that apparatus of different maimers

shall be interchangeable, as objectives have been since

tlie adoption of the ' society screw.'

The first paper in the afternoon was a critical study

of the action of a diamond in ruling lines on glass, by
Prof. William A. Rogers. The autlior stated his the-

ory relating to the method wliich Nobert may possibly

have employed in tlie production of liis plates briefly

thus: "The lines compc-iiiigNobert's finest bands are

produced by a single crystal of the ruling-diamond,

whose ruling qualities improve with use. . . . When
a diamond is ground to a knife-edge, this edge is still

raade up of separate crystals, though we may not be

able to see them; and a perfect line is obtained only

when the ruling is done by a single crystal. When a
gooil knife-edge has been obtained, the preparation

for ruling consists in finding a good crystal. Occa-
sionally excellent ruling-crystals are obtained by
splitting a diamond in the direction of one or more
of the twenty-four cleavage planes which are found
in a perfectly formed crystal. A ruling-point formed
in this way is, however, very easily broken, and soon
wears out. Experience has shown that the best re-

sults are obtained by choosing a crystal having one
glazed surface, and splitting off the opposite face. By
grinding this split face, a knife-edge is formed against

the natural face of the diamond, which will remain
in good condition for a long time. When a ruling-

crystal has been found w hich will produce moderately
he.avy lines of the finest quality, it is at first generally

too sharp for ruling lines finer than 20,000 or 30,000

to the inch, even with the lightest possible pressure

of the surface of the glass. But gradually the edges

of this cutting-crystal wear away by use, until at last

this particular crystal takes the form of a true knife-

edge which is parallel with the line of motion of the

ruling-slide: in other words, when a diamond has
been so adjusted as to yield lines of the best character,

its ruling-qualities improve with use. If Nobert bad
any so-called ' secret,' I believe this to have been its

substance.
" The problem of fine ruling consists of two parts,

— first, in tracing lines of varying degrees of fineness;

and, second, in making the interlinear spaces equal.

The latter part of the problem is purely mechanical,

and presents no difficulties which cannot be over-

come by mechanical skill. It will be the aim of the

present paper to describe the more marked character-

istics of lines of good quality ruled upon glass. ... A
perfect line is densely black, with at least one edge

sharply defined. Both edges are perfectly smooth.
Add to these characteristics a rich black gloss, and
you have a picture of the coarser lines of a perfect

Nobert plate. In the study of the action of a dia-

mond in producing a breaking fracture in glass, the
microscope seems to be of little service; but we can
call it to our aid in the study of its action in ruling

smooth lines. One would naturally suppose that a line

of the best quality would be produced by the stop-

page of the light under which it is viewed by the

opaque groove which is cut by the ruling-diamond.

Without doubt, this is the way in which lines are gen-

erally formed; but it is not the only way in which

they can be produced. An examination under the

microscope will reveal the fact, that in some instances,

at least, a portion of the glass is actually removed

from the groove cut by the diamond ; and that the

minute particles of glass thus removed are sometimes

laid up in windrows beside the real line, as a plough

turns up a furrow of soil. . . . The particles of glass

removed take four characteristic forms: (a) They
appear as chips scattered over the surface of the glass

;

(5) They af^pear as particles so minute, that when laid

upon a windrow, and forming an apjiarent line, they

cannot be separated under the microscope; (c) They

take the form of filaments when the glass is suffi-

ciently tough forthemtobe maintained unbroken; ((Z)

They take a circular form. . . . It must not, however,

be supposed that lines of the best quality always pre-

sent the .ippearance described above." These char-

acteristic results were illustrated by plates, with the

fragments and fibres in place. The author also re-

ferred to Mr. Fasoldfs claim, that he has succeeded

in ruling lines one million to the inch. He thinks

the limit just a trille too high; but, if reduced one-

half, he is by no means sure but that it may be

reached.

Following this was a paper by A. H. Chester, de-

scribing a new method of dry mounting, in which

the cover-glass is easily removable. The object is

fastened to the slide in the usual way, and a tin

cell built up about it sufficiently high for the cover

to clear the object; then a ring of larger bore is

cemented on, making a flange to receive cover. The
latter ring, having been punched out of tin foil by a

gun-wad punch, and put in place with the smaller

hole uppermost, makes a groove above the cover, into

which a spring-brass ring is put, holding the cover in

place. The advantages of this method are many,

—

the objects may be easily viewed uncovered ; dust or

moisture accumulating in the cell maybe removed;
the mounting is ((uickly done, etc.

In the evening session, Mr. W. H. W-almslcy read a

paper giving the latest and best results and methods,

by himself and others, in the art of photomicrog-

raphy. Tlie photographs in illustration were exhib-

ited by L. D. Mcintosh by means of his solar micro-

scope with ether oxygen light.

Following this was a short paper by D. S. Kellicott,

giving an account of certain stalked infusoria found

in the crayfish. Two species, believed to be peculiar

to the gill-chambers, were described. One of these is

new to science, and was named Cothurnia variabilis.

The well-marked varieties seem to be due to situa-

tion; i.e., those on the hairs of the lining-membrane

an- relatively longer, with a spine at the upper edge

of the aperture of the lorica, but without a spine on
the ventricose front of the same, while a stouter

variety, situated on the membrane itself, has a spine

in front, but none on the edge of the aperture. A
third variety occurs on the gills: it also has a spine
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on the ventricose part of the shell, but the aperture
IS horizontal instead of vertical. They are so abun-
dant as to encumber the gills of the host, rendering
tliem brown to the eye. An Epistylis from the same
host was named E. Niagarae : it is close to E. bala-
norum, a marine form. The same writer, at another
session, described Cothurnia lata n. s., found on Di-
aptomus, and also gave a general account of two inter-
nal parasites of the crayfish.

The first paper Thursday morning was on the
effects of division of the vagi on the muscles of
the heart, by A. M. Bleile. The object of the paper
was the demonstration of nutritive or trophic nerves
for the heart, and was a continuation of work re-

ported in the Proceedings of the society last year.
Following this, T. S. Up de Graff described certain

fresh-water worms. One, a rotifer, is new: it was
named Brachionus Gleasonii. Independent of the
spines, its length is 0.145 inch, the front of the car-
apace without spines. The posterior edge bears five

curved spines : there is one, also, on the dorsal part
of the shell, — a peculiar feature.

The remainder of the session was occupied by
short papers, by Francis Wolle, on fresh-water algae,
and one by John Krtittschnitt on ferns and their
development.

In the afternoon the session was opened by a re-

port upon a standard centimetre, prepared by the
U. S. bureau of weights and measures, by W. A.
Kogers. The lines of the centimetre are ruled on a
plate of platinum-iridium soldered to brass with silver.

The report describes the plate, and compares its

divisions with a standard. The original basis of this
unit is a metre upon copper, prepared for Professor
Bogers by Professor Tresca of the Conservatoire
des arts et metiers at Paris. The report concludes
tilus: —

1. That the centimetre A, measured by the middle
defining line, is exactly a hundredth part of the
metre des archives reduced to sixty degrees Fahren-
heit. It can therefore be safely adopted as the unit
in all measures with low-power objectives.

2. That the second millimetre of the scale is ex-

actly a thousaudtli part of the metre des archives

when at tlie same temperature.

The centimetre is now the proi^erty of the society;

it having been tendered to it by the national com-
mittee on micrometry, and accepted and adopted as

a standard or basis for future studies and discussions

in micrometry. The scale is in the hands of Dr.

George E. Fell. A committee was appointed for

securing copies on glass. The rules for its control

and use will soon be published.

After this report. Dr. George E. Blackham read a

communication on tlie relation of aperture to ampli-

fication in the selection of a series of microscopic ob-

jectives. The author showed that amplification is

not the only element wliich enters into the problem
of rendering visible minute details, but the aperture

of the objective forms another element. Working,
then, on tlie general lines laid down, lie had selected

as a set of powers, sufiicient for all the work of any
microscopist, the following:—

One 4-incli objective of 0.10 n.a. = 12° an angle, nearly.
" 1 " " " 0.26 n.a. = 30° " " "

" i " " " .94n.a. = 140°

" i 1.42 n.a.

" The first two to be dry-working objectives, with-
out cover-correction ; the tliird to be dry-working, with
cover-correction ; and the fourth to be a homogene-
ous immersion objective, with cover-correction; and
all to be of the higliest possible grade of workman-
ship. The stand should have a tube of such length

that standard distance of ten inches from the front

surface of objective to diaphragm of eye-piece can
be obtained on it, and to be furnished with six eye-

pieces; viz., 2-inch, 1-inch, and f-inch Huyghenian,
and |-inch, 5-inch, and ^-inch solid."

In the evening the annual soiree took place, in con-

nection with the State microscopical society of Illi-

nois, at the Calumet club-house. There were two
hundred and fifty microscopes on the tables. A great

variety of objects were shown to a party of five hun-
dred guests of the club.

There were a number of reports and papers to

be disposed of on Friday, the society adjourning at

five P.M.

The first paper was by Dr. W. T. Belfield, on the

detection of adulteration in lard. Photographs rep-

resenting crystals of pure and adulterated lard were
exhibited. Those of the former are long, thin

plates, with beveled ends, while the crystals of tal-

low are plume-shaped, resembling somewhat an os-

trich feather.

Dr. V. S. Clevinger presented a paper on the pa-

thology of the brain.

Dr. Thomas Taylor's paper, on internal parasites in.

the domestic fowl, was read. The parasites referred

to were a mite from the lungs, another mite in the

cellular tissue, and an encysted nematoid from the

crop.

A paper on the termination of the nerves in the kid-

neys was presented by M. L. Holbrook. The author's

method may be stated thus: "The fresh kidneys,

as well as those preserved in chromic-acid solutions,

were frozen in the freezing-microtome of Dr. Taylor,

and the sections allowed to remain in the gold so-

lution for varying periods of time, from forty min-
utes to several days. When removed, they were
carefully washed in distilled water, and placed in a
strong formic acid of a specific gravity of a hundred
and twenty degrees for from five to eight minutes, or

in a twenty-five-per-cent solution of the same for

hours and even days. Sometimes I obtained very good
specimens by placing the sections first in a dilute

twenty-five-ijer-cent solution of formic acid for twen-

ty-four hours, and afterward staining them with

chloride of gold until they reached the color desired.

. . . The nerves supplying the kidneys are mainly
of the non-meduUated variety. They accompany the

larger arteries of this organ, either in bundles, or in

flat, expanded layers; and the latter features I found

more common than the former. Sometimes an artery

would be found encircled by a network of non-me-
dullated nerves in a bewildering number. Hundreds
of such nucleated bundles of fibres could be traced
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around, above, and below an artery, freely branching,
bifurcating, and supplying all the neighboring forma-
tions with a large number of delicate fibrillae. . . .

The bundles of nerve-fibres give off dolicate ramules
to the afferent vessels by which they enter the tuft;

and here they produce a delicate plexus spun around
its capillaries. It was impossible to decide where the

ultimate fibrillae branch in the capillaries of the tuft.

. . . Sometimes I obtained specimens in which it

seemed as if the ultimate fibrillae branched beneath
the covering, flat epithelia in the delicate connective
tissue between the convolutions of the capillaries.

... In perfect specimens there is no difficulty in

the cat; and Dr. F. M. Hamlin, on mounting fo-

raminifera. New apparatus was described as follows:

new raicroscope-stand with concentric movements,
by J. D. Co.x; new modification of the Spitzka micro-

tome, by V. S. Clevinger; and a new binocular

arrangement, by Edward Bausch.

The next annual meeting will be held at Rochester,

X.T., in August, 18S4.

The officers for the present year are: president,

Hon. Jacob D. Cox; vice-presidents, William A.
Rogers, T. J. Burrill; secretary, D. S. KcUicott; treas-

urer, George E. Fell; executive committee, Albert H.
Chester, William Humphreys, and H. A. Johnson.

Great Channel "

' *• J.-i «;

M
Scile of Na^tjc'ij^Mil

Bn0>ta in,/icc, Deptlu m&tr^'ij '^^ ° '"""

satisfying one's self of the fact that every tubule is

encircled by a plexus of non-meduUated nerve-fibres,

coursing either in the immediate vicinity of the tu-

bule, in the interstitial connective tissue, or within

the dense layer subjacent to the epithelia, known
as the memhrana propria, or even with the layer

along the feet of the epithelia themselves."'

Short papers wore read by Dr. Salmon Hudson, on
the yeast-plant; by J. M. M.insfield, on division of

labor among microscopists; by Dr. L. M. Eastman,
on egg-like bodies in the liver of the rabbit; by Dr.

George E. Fell, on a peculiarity in the structure of

the human spermatozoon. Dr. Lester Curtis made
some observations on vessels of tlie spinal cord of

THE JAVA UPHEAVAL.^

TuE details which have reached us during the past

week, of the terrible seismical manifestation at Java,

prove it to be one of the most disastrous on record.

Probably, moreover, it is the greatest phenomenon
in physical geogr.aphy which has occurred during at

least the historical i)eriod, in the same space of time.

The accompanying sketch-map will afford some idea

of the extent and nature of the change which has

taken place, and the character of the sea-bed and the

land in the region affected.

The volcanic island of Krakatoa lies about the

' Taken from Xaturt, Sept. 6.
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middle of the north part of the passage between Java
and Sumatra, a passage which has formed an impor-

tant commercial route. The strait is about seventy

miles long and sixty broad at the south-west end,

narrowing to thirteen miles at the north-east end.

The island, seven miles long by five broad, lay about

thirty miles from the coast of Java; and northwards
the strait contracts like a funnel, the two coasts in

that direction approaching very near to each other.

A few weeks ago, as we intimated at the time, the

volcano on the island began to manifest renewed
activity. The whole region is volcanic; Java itself

having at least sixteen active volcanoes, while many
others can only be regarded as quiescent, not extinct.

Various parts of the island have been frequently

devastated by volcanic outbursts, one of the most
disastrous of tliese having proceeded from a volcano

which was regarded as having been long extinct.

The present outburst in Krakatoa seems to have
reached a crisis on the night of Aug. 26. The deto-

nations were lieard as far as Soerakarta; and ashes

fell at Cheribon, about 250 miles eastwards on the

north coast of Java. The whole sky over western
Java was darkened with ashes; and, when investiga-

tion became possible, it was found that the most
wide-spread disaster had occurred. The greater part.

of the district of North Bantam has been destroyed,

partly by the ashes which fell, and partly by an enor-

mous wave generated by the wide-spread volcanic dis-

turbance in the bed of the strait. The town of An jer,

and other towns on the coast, have been overwhelmed
and swept away; and the loss of life is estimated at

100,000. The island of Krakatoa itself, estimated to

contain 8,000,000,000 cubic yards of material, seems
to have been shattered, and sunlc beneath the waters;

while sixteen volcanic craters have appeared above
the sea between the, site of that island and Sibisi

Island, where the sea is comparatively shallow. The
Soengepan volcano has split into iive; and it is stated

that an extensive plain of ' volcanic stone ' has been
formed in the sea, near Lampong, Sumatra, probably

at a part of the coast dotted with small islands. A
vessel near the site of the eruption had its deck
covered with ashes eighteen inches deep, and passed

masses of pumice-stone seven feet in depth. The
wave reached the coast of Java on the morning of the

27th, and, thirty metres high, swept the coast between
Merak and Tjiringin, totally destroying Anjer, Meralv,

and Tjiringin. Five miles of the coast of Sumatra
seem to have been swept by the wave, and many lives

lost. At Taujong Priok, fifty-eight miles distant

from Krakatoa, a sea seven feet and a half higher

than the ordinary highest level suddenly rushed in,

and overwhelmed the place. Immediately afterwards

it as suddenly sank ten feet and a half below the

high-water mark, the effect being most destructive.

We shall probably hear more of this wave, as doubt-
less it was a branch of it which made its way across

the Pacific, and that with such rapidity that on the

27th it reached San Francisco harbor, and continued
to come in at intervals of twenty minutes, rising to a
height of one foot for several days. The great wave
generated on May 10, 1877, by the earthquake at

Iqnique, on the coast of Peru, spread over the Pacifie

as far north as the Sandwich Islands, and south to

New Zealand and Australia; while that at Arica, on
Aug. 13 and 14, 1869, extended right across the Pacific

to Yokohama {Nature, vol. i. p. 54). It is misleading

to speak of such waves as tidal : they are evidently

due to powerful, extensive, and sudden disturbances

of the ocean-bed, and are frequently felt in the Pacific

when no earthquake has been experienced anywhere,,

though doubtless due to commotions somewhere in

the depths of ocean. So far, these are all the facts^

that are known in connection with tliis last stupen-

dous outburst of volcanic energy. It has altered the

entire physical geography of the region, and the con-

dition of the ocean-bed. The existing charts of the-

strait, with their careful soundings, are useless for

purposes of navigation ; and, when quiescence is re-

stored, a new series of soundings will be necessary.

Doubtless the results of the outbreak will receive-

minute attention at the hands of the Dutch govern-

ment; and, when all the data are collected, they will

form valuable material for the study of the physical

geographer.

LETTERS TO THE EDITOR.
Humblebees vs. field-mice.

In Science of Sept. 7 the vice-president of section

F (biology), in his address of Aug. 15, referring to-

tlie aid given by liumblebees in fertilizing Trifoliuiik

pratense, is reported as saying, "Bumblebees pre-
fer to raise their colonies in old nests of meadow-
mice. I mentioned in my last report, that it had
been suggested that we should not keep many cats,

nor allow hawks, foxes, or dogs to catch these mice;
for tliey make nests which are quite necessary for
the bumblebees, which help fertilize our red clover,,

and thereby largely increase the yield of seed."

I would beg leave to differ from the author of the
suggestion referred to, on the ground, that, if carried

out, the effect produced would be apt to be quite the
contrary of that intended. As field-mice prey upon
the nests and combs of the humblebees, acting as a.

great check to their increase in numbers, the greater

the precautions taken to prevent the killing of the

mice, the greater would be the tendency towards
the extermination of the bumblebee, and therefore-

the less would be the yield of seed, resulting from the

lack of aid rendered by these insects in fertilizing

the red clover.

In support of my objection, I would refer to Dar-
win's Origin of species, sixth edition, third chapter,
where, under the head of " Complex relations of all

animals and plants to each other in the struggle

for existence," he says, " The number of humble-
bees in any district depends in a great measure on
the number of field-mice, which destroy their combs
and nests ; and Col. Newman, who has long attended
to the habits of humblebees, believes that ' more
than two-thirds of them are thus destroyed all over
England.' " E. Nugent.
PoUsto-wn, Penn., Sept. 15, 1S83.

The influence of winds upon tree-gro-wth.

I observe that in the vicinity of Cambridge and
Boston, wherever the common New-England elms-

stand in a moderately isolated site, and one exposed
to the wind, they lean, in a large majority of cases,,

trunk and all, to the south-east. This is true, also.
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to a less extent, of maples; but the oak, ash, poplar,

and pine stand sturdily erect. I believe the leaning

of the elastic-fibred elms is due to the prevailing

winds, which are from the west and north-west,

these winds being also the strongest and coldest. At
the office of the U. S. signal-service in Boston, obser-

vations are taken three times a day. In 1SS2, out of

1,095 observations taken, 2U8 showed the wind to be
ill the west, and 225 showed it to be in the north-

west: in other words, about half (or forty-seven per

cent) of the observations showed the wind to be
somewhere between west and north-west. For the

other five years the record is as follows :
—

1877.
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" The differences between them [the fossils exhib-
ited and the Orislcany species of Eensselaeria] were
slight, though well marked. Professor Hall described
some of these differences, and Mr. Claypole acknowl-
edged that a certain V-shaped groove was wanting in

his specimens. Professor Hall thought that possibly
the fossils should be referred to Amphigeuia, which
had many similarities to Eensselaeria."
The V-shaped groove in question is one of the

generic marks of Amphigenia; and its absence, there-
fore, was urged by me as excluding the fossils from
that genus, and inferentially as a strong argument in

favor of placing them in Eensselaeria.
As the above-mentioned error places me (and I

think Professor Hall also) in false positions, and
involves a grave mistake in paleontology, I am In-
duced to ask your insertion of this correction, which
I have submitted to Professor Hall for his approval.

I ought to add that the suggestion of Amphigenia
by Professor Hall was only the result of a momen-
tary impression on the first sight of the fossil, and
one which he immediately withdrew, on observing
the absence of the V-shaped groove above alluded to.

E. W. Claypole.

Aurora,

The auroral display here to-night was unusually
brilliant. I observed it first at 7.04 p.m. At this
time a low but rather brilliant arch of light spanned
the north-eastern horizon, the crest of the arch hav-
ing an altitude of about 20°. During the next three
minutes, the lights rapidly took on the ' streamer

'

form, gradually shooting upward to a little beyond
the zenith, and at this time stretching from east, 10°
south, around to west, 15° north, on the horizon.
During about two minutes, the waving-curtain
aspect was very pronounced In the north-east, after
which only striated patches flamed out here and
there, moving alternately west and east. These
patches all converged toward the zenith, but left

with one the impression of being pendulous and
very near. The atmosphere appeared very clear,
the moon full and bright, the twilight still strong;
and there was light enough yet to enable one to read
a newspaper, but with difficulty. The streamers,
however, lay in shai-p contrast against the blue sky,
even where the twilight was strongest.
At 7.15 the lights began to die rapidly away, and

at 7.50 none were to be seen; but at S, and again at
8.13, there were distinct but small curtains to be seen
in the north-west. At 8.20 there began a magnifi-
cent display. Three large curtains formed one above
the other, the lowest about 20° above the horizon
in the north-west. They drifted gently toward the
zenith, swaying and folding just enough, it seemed,
to suit the almost imperceptible breeze which was
stirring. The lights could be easily seen within 7° of
the moon; and yet it cast its shadow on the carpet in
a room 13 by 14, where two kerosene-lamps were burn-
ing, one of them a no. 1, and the other a no. 2, burner.
At 9.10 scarcely a trace of the aurora could be seen.
A little later, a very faint diffuse light covered the
northern sky to an altitude of about"2o°. This soon
became striped, and afterwards appeared to move
bodily toward the zenith. At 10.20 the lower sky
had become a deep blue; and just above it, at an alti-

tude of 30°, a broad arch of bright but uniform light
formed across the sky; and above this, extending past
the zenith, were similar but much fainter bands.
Five minutes later, the bright band unfolded a curtain
which dropped in exquisite folds toward the horizon.
This lasted less than two minutes, the whole belt of
light becoming striated, but leaving a clear space next

to the horizon; then followed about five minutes dur-
ing which the illuminated portion of the sky seemed
to be throbbing, and sending out waves of subdued
light, which spread southward over the blue vault, dy-
ing away before the zenith was reached. This move-
ment soon became more violent; and between 10.40
and 10.45 the lights had more the appearance of
flames bursting rapidly from the sky, and spreading
to the zenith, where they often turned abruptly
toward each other, and met. This appearance con-
tinued growing gradually less marked until 12.15 a.m.,
when there was scarcely a trace of auroral display.
At 12.40 a faint arch of diffuse light could be seen ia
the north, like that already described.

F. H. Kino.
Kiver Falls, Wis., Sept. 16, 1883.

THOMPSON'S PHILIPP REIS.

Philipp Reis: inventor of the telephone. A biographi-

cal sketch, with documentary testimony, trans-

lations of the original papers of the inventor, and
contemporary publications. By Sylvanus P.
Thompson, B.A , D.Sc, professor of experi-

mental physics in University college, Bristol.

London, E. §• F. N. Span, 1883. 9+ 182 p.,

3 pi. 16°.

The rapid development of the literature of
the telephone, and the wide-spread interest in

matters relating to it, have rendered the most
important details of its history familiar to the

general reading public, as well as to the scien-

tific world. The account of the life and labors

of Philipp Eeis, by Prof. S. P. Thompson,
while repeating many of these well-known de-

tails, contains some interesting notices of the

life and personal characteristics of the invent-

or, and of the various steps \>y which he brought
his instruments to their final stage. Following

the brief biographical sketch, are descriptions

of the various forms of apparatus devised by
Reis, with numerous illustrations ; a statement

of what the author terms the inventor's claim
;

copies of Reis's own publications respecting

his invention, and of certain contemporary' ac-

counts of it and its operation ; with the testi-

monj' of persons who witnessed his esperiments.

An appendix discusses the variable resistance

of imperfect contacts, a comparison of Reis's

receiver with later instruments, the doctrine

of undulatory currents, with some additional

notes and references relating to Reis's inven-

tion.

Had the efforts of the author been directed

to the presentation of these things as matters

of history merel3', the book might be regarded

as a valuable and interesting summaiy of facts

relating to an important invention, and would
demand but a brief notice here ; but a cursory

examination of it is sufficient to show that the

author has failed to maintain that judicial atti-

tude of mind which is indispensable to the just
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and impartial record of liistoric verities. His

book is throughout a labored special pleading,

with the attempt to prove that Reis's invention

not only anticipated, but actually embodied, the

essential features of the present telephonic ap-

paratus. Space will not permit the considera-

tion of all the points which miglit be criticised,

nor is it necessary. A few of the most impor-

tant are sufficient to illustrate the spirit which
pervades the work, and to show how the facts

of history- are perverted in the endeavor to

maintain a false and illogical position.

It has been generally accepted as true, that

Reis designed his transmitter to act as a con-

tact-breaker, which should open and close the

circuit once for each vibration produced bj- the

sound to be transmitted. The support for this

view is found not only in the repeated state-

ments of Keis himself, but also in the con-

struction of the apparatus. Reis saj-s, in his

own description of his transmitter (p. 56),
" each sound-wave effects an opening and a

closing of the current ;
" and again, in his let-

ter to Mr. Ladd (p. 84), " If a person sing at

the station A, in the tube (x) the vibrations

of air will pass into the bos and move the mem-
brane above ; thereby the platina foot (c) of the

movable angle will be lifted up and will thus

open the stream at ever^' condensation of air in

the box. The stream will be re-established at

ever^' rarefaction. For this manner the steel

axis at station B will be magnetic once for

everj- full vibration."

With these and other most distinct state-

ments of Reis, as to the intention and action

of his apparatus, before him. Professor Thomp-
son, nevertheless, asserts that it was never

designed to break the circuit. Thus, on p. 14

he says, " Theoreticallj', the last was no more
perfect than the first, and they all embody the

same fundamental idea : they only differ in the

mechanical means of carr3ing out to a greater

or less degree of perfection tlie one common
principle of imitating the mechariism of the

human ear, and applying that mechanism to

affect or control a current of electricit}' by vary-

ing the degree of contact at a loose joint in the

circuit." And again (p. Ki'J), "Now this

operation of varying the degree of pressure in

order to vary the resistance of the intcrruptor

or contact-regulator, was distiuctl}' contem-
plated by Reis." Further, the author main-
tains that the combination of an adjusting-screw

with a spring shows that Reis intended the

platinum contact-jiiece to have a following

motion, so as to make a contact with varying
pressure. He says on p. 1;13, "By eraplo}'-

ing these following-springs, he introduced, in

fact the element of elasticity into his intcr-

ruptor ; and clearly he introduced it for the very

purpose of avoiding abrupt breaking of the

contact." If we examine the illustrations of

the different forms
of the transmitting

apparatus, we shall

see that this device

was employed for a

vcr}- different pur-

pose. In the ear-

liest form, repre-

sented in fig. 1, the

screw presses the

spring aivay from
the membrane, and,

when the latter re-

cedes in its vibra-

tion, the spring

carrying the plati-

num point is pre-

vented by the screw
from following it,

— an arrangement
that tends to pre- ~"^v^

vent, and was de- f,g. i.

~

signed to prevent,

a following contact, and insures a breaking of

the circuit when the distance of the point is

properlj- adjusted. The same is the case with

the form of transmitter illustrated in fig. 2.

In the form represented in fig. 3, the screw

is present, and works against a spring ; but

the screw passes through a stout and firm piece

of metal, and presses the spring which carries

the contact-piece forward, that is, toward the

membrane, thus giving it a rigid support. The
spring serves merely to push back the con-

tact-piece wlien the screw is reversed, a very

simple and common mechanical dcvicJ for giv-

ing motion in opi)osition to the thrust of a screw.

In the lever form, seen in figs. 4 and 5, the
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screw is arranged in a similar manner, so as to

regulate the distance of the contact-piece from
the end of the lever most remote from the

membrane. In all these instruments the screw
acting upon the spring is expressly contrived

to facilitate such an adjustment as will insure

the breaking of contact under the impact of
the sound-waves. Its function is related to the

tension and elasticity of the membrane, to

make a pressure so light in any case, that the

vibrations should be able, without fail, to sepa-

rate the contact-pieces.

To saj^, as Professor Thompson repeatedly

does, that Reis emplo3'ed his mechanism with
the express intention of producing a variable

current bj* the change of contact-resistance, and
that he consciouslj' and purposelj' utilized this

principle,— at that time hardly recognized anj--

where, and of which the practical application

was not discovered till several years later,— is

a gross misrepresentation, and an utter perver-

sion of the facts. Eeis did not know, and
could not know, that the strength of a current

could be controlled bj' the varying pressure
of the couducting-surfaces between which it

passes. Nowhere in his writings,—-whether in

his description of the instruments, or in the pro-

spectus issued with them, or in his letter to

Mr. Ladd, — nor in the article of Professor
Bottger and the report of Von Legat, is there

the remotest suggestion that the transmitter

acted, or was intended to act, otherwise than hy
breaking the circuit. Nor is anj' thing of the
kind to be found in any of the publications of

the day, relating to this matter. With the
knowledge which we now possess, of the vary-
ing resistance of pressure-contacts, it is indeed
easy, by a slight modification, to cause the
contact-pieces to vary the current by change of
pressure, and thus reproduce the vibration-form
with approximate accuracj'. But to do this, it

is necessary to prevent them from separating so
as to break contact and interrupt the current.

Such a modification, however slight it maj' be,

totally changes the function of the contact-

pieces, and amounts to a radical transformatiori

of the apparatus. It is the verj- thing Reis-

studiousl3' sought to prevent.
That Eeis speaks of the foi-m of acoustical

vibrations, and their graphical representation

by a curve, is no proof that he supposed his

transmitter to act otherwise than by break-

ing the circuit. Yet Professor Thompson
says (p. 165), " It is certain that Reis did

not in any of his writings explieitlj' name
an undulatory current : but it is equall}^

certain that, whether he mentioned it or
not, he both used one and intended to use

one." Eeis nowhere claims that his appa-

ratus realized the normal vibration-form,

even in the case of a simple tone ; and
there is no evidence in all his writings ta
show that he had ever considered the mo-
tions at the receiver to be the same as those

of the original sound, except so far as there

was a correspondence in period or rate of these

motions with those at the transmitter. The
idea of causing the motions in the receiver to

have the same vibration-form as those in the

transmitter originated with Bell, as did the

method of securing this correspondence, which
is indispensable to the reproduction of spoken
words, by the use of an undulatory current.

Says Sir William Thomson ( Tel. journ. and
electr. rev., v. 293), "Mr. Graham Bell con-

ceived the idea— the wholly novel and origi-

nal idea— of giving continuity to the shocks,

and of producing currents which would be \n

simple proportion to the motion of the air pro-

duced by the voice, and of reproducing that

effect at the remote end of a telegraphic wire."

The author of this book will scarcely have the
hardihood to assert that his illustrious country-

man, one of the greatest masters in electrical

science, uttered these words in ignorance of a
thing so well known as Reis's telephone.
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As a further support to his position, the

author lays great stress upon the statement

that Reis's apparatus could and did transmit

spoken words so as to be understood. As to

the fact of speech having been transmitted oc-

casionall3-, it is doubtless true that some words
were recognized, but imperfectly, and with

ililHculty ; and it is true, also, that when im-

perfectl}' meeting the conditions set upon it by
the inventor, the apparatus, when applied to

transmit spoken words, will, with skilful han-

dling, sometimes ' deviate into sense ' so far,

that an occasional word or short phi-ase can lie

made out with cHbrt, by attentive listening with

the ear close to it. Professor Bottger, who
took an enthusiastic interest in the matter,

says that the operators

could communicate
words with each other,

but adds, ' only such,

however, as the}' had
already heard frequent-

Ij'.' Of the other ex-

perimenters and wit-

nesses whose testimony
is given in the book,
some were able to under-

stand portions of what
was said; others failed.

Ever}- one familiar with

telephonic experiments
knows how eas^' it is to

recognize these familiar

phrases by the mere in-

tonation, and how dif-

ferent this is from un-

derstanding words not

previously known. Is

it any thing surprising,

that the words of a fa-

miliar song should ap-

pear to be recognized when the air is heard ?

Granted that the spoken words were some-
times reproduced so as to be understood, it

must also be admitted that the apparatus ac-

complished this so imperfect!}' as to be of no
practical value. To make it practically effi-

cient required a modification that was in it-

self a radical change and a distinct invention.

That this was also llcis's opinion, will be seen
from the extracts given in a subsequent para-

graph.
There is good evidence, in the later writings

and advertisements of Reis, that he Iiad come
to the conclusion that the faithfid reproduction

of the comi)lex motions which occur in articu-

late speech was impossible, and that he had
silently abandoned the idea of reproducing

speech. A further proof of this is found in

the addition of the telegraphic signal-appara-
tus to the later forms of the instrument, to

enable the experimenters to communicate with
each other. Professor Thompson's argument
that the Morse signal-apparatus, if intended
for verbal communication, should have been
reversed, meets the facts but half way ; for the
complete telephonic installation required a
transmitter and a receiver at each end of the

wire, so that the Morse signals could be sent
in either direction with the same facilit}' as the
telephonic. Moreover, as if to prevent any
possible question as to its use, Reis himself
expressly says that the Morse apparatus is for

the purpose of enabling the operators to com-

municate witli each other ; and, in the prospec-
tus issued with the instruments, he describes a

special alphabet, which he had devised to enable
words to be spelled out. If these could be
transmitted tcleplionically, wh}' take this un-
necessary trouble? This very provision is a
most emphatic testimony that Reis, at this

time, had become convinced that the a|iparatus

as a transmitter of speech was a failure, and
that, his original idea having proved impracti-

cable, he had contented liimself with sending
musical tones.

In respect to this point, the letter of Reis,
written by himself in Knglish to Mr. Ladd, and
given at p. 81, is most significant. lie says,

"Tunes and sounds of any kind arc only
brought to our conception by the condensations
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and rarefactions of air or any other medium in

which we may find ourselves." And again, on

p. 82, " these were the principles wich (sic)

gnided me in mj- invention. They were suffi-

cient to induce me to try the reproduction of

tunes at any distance." And again, on the

same page, "The apparatus consists of two
separated parts ; one for the singing-station

A, and the other for the hearing-station B."
Also in the same letter, p. 84, " If a person

sing at the station A, in the tube (x) the vi-

brations will pass into the box and move the

membrane above." Respecting the word
' tunes,' used by Reis, the author remarks, in

a foot-note to p. 81, " This word, as the con-

text and ending of the paragraph shows, should

have been written tones. The letter, written

in English by Reis himself, is wonderfully free

from inaccuracies of composition ; the slip here

noted being a most pardonable one since the

plm-al of the Gei'man ton is tonen, the ver}'

pronunciation of which would account for the

confusion in the mind of one unaccustomed to

write in English." The resemblance of tonen

to tunes is not so remarkably close that it would

be likely to mislead one whose knowledge of

English is such as Reis shows himself in this

letter to possess. The author does not attempt

the explanation of the words ' singing ' and
' sing ' in the same letter. It is surprising

that he should have allowed these words to

pass unnoticed, for it was vital to his argument

to prove that Reis mistook them for ' speaking
'

and 'speak.' The resemblance is about as

close as in the other case, but in neither is the

explanation like]}' to be admitted by the un-

prejudiced reader.

In taking himself back to the time of Reis's

telephone, the author has failed to identifj- him-

self with the conditions of that time, and to

leave behind him the subsequent acquisitions

of science. He makes statements and claims

which could onlj- find their justification in a

world very differently furnished with facts from

this one. As an illustration of the mental dis-

position resulting from this, the following sen-

tence from the author's preface may serve

:

" The testimony now adduced as to the aim

of Philipp Reis's invention, and the measure of

success which he himself attained, is such, in

the author's opinion, and in the opinion, he

trusts, of all right-thinking persons, to place

bej'ond cavil the rightfulness of the claim which
Reis himself put forward of being the inventor

of the Telephone." But did any one ever dis-

pute this claim during his life? and has the

author forgotten that no possible basis for a

rival claim existed until more than two years

after Reis's death?— unless we except the

suggestions of Bourseul, in 1854, which, while

they certainlj' did anticipate the general idea

of Reis's invention, were never carried to the

stage of experiment, and were never set up in

opposition to him, unless it has been done
recentl}'. The author can hardly have been
ignorant of these suggestions ; but, if not, he
has carefull}- refrained from mentioning them.

Reis never claimed that no new principle could

ever be discovered which would enable the

ends he sought to be attained in a different waj-,

and more perfectly'. His first article upon the

subject ends with these words: "There may
probably remain much more yet to be done for

the utilization of the telephone in practice.

For phj'sics, however, it has already' sufficient

interest in that it has opened out a new field

of labor." And Von Legat closes his report

with this remark: "There remains no doubt,

that, before expecting a practical utilization

with serviceable results, that which has been
spoken of will require still considerable im-

provement, and, in particular, mechanical sci-

ence must complete the apparatus to be used."
The chief aim of the book is clearlj* this, —

to endeavor, in direct opposition to the facts, to

establish the untenable proposition that the

Reis transmitter was designedlj' contrived b^-

him to vary the contact-resistance bj' pressure,

giving it a microphonic action, failure to ac-

complish which is fatal to its success in con-

vej'ing spoken words. Professor Thompson
has not always been of this opinion, and in

another place he has given a correct account

of the relation of Reis's invention to that of

Bell. In his ' Elementary lessons in electricity

and magnetism,' published in 1881, we find, on

pp. 405 and 406, these words, — "The first

attempt to transmit sounds electrical!}- was
made in 1852 [misprint for 1862] by Reis, who
succeeded in conveying musical tones bj' an
imperfect telephone. The transmitting part

of Reis's telephone consisted of a battery and
a contact-breaker, the latter being formed of a

stretched membrane, capable of taking up
sonorous vibrations, and having attached to it

a thin strip of platinum, which, as it vibrated,

beat to and fro against the tip of a platinum

wire, so making and breaking contact. . . .

Reis also transmitted speech with this instru-

ment, but very imperfectlj-, for the tones of

speech cannot be transmitted by abrupt inter-

ruptions of the current. . . . In 1876 Graham
Bell invented the articulating telephone. In

this instrument the speaker talks to an elastic

disk of thin sheet-iron, which vibrates, and
transmits its every movement electrically to a
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similar disk in a similar telephone at a disUmt
station, causing it to vibrate in an identical man-
ner, and therefore to emit identical sound;*."

Here we have Reis spoken of as inventing • an
imperfect telephone,' while Bell inventeil ' the

articulating telephone.' Reis's instrument was
a ' contact-breaker,' and conveyed ' musical

tones.' Reis's instrument transmitted speech
' very imperfectly,' and there is not the slight-

est suggestion of microphonic action in the

transmitter. Yet two years later we have
statements diametrically opposed to these.

The least that can be said of such varying

and contradictory- evidence is, that it totally

destroys the credibilitj' of the witness, and
nullifies his claim to be accepted as a scientific

authority, unless good reason is shown for the

ditierent opinion. The documents quoted in

the book give no substantial reason for this

change of ground, as they add very little of

any importance to what was alread^y generally

known. The motive for the later opinions may
be more intelligibh' traced in the following

items, which will be found in the Telegraphic

journal and electrical review, vol. xii. p. 72,

Jan., 1883, and p. 317, April 14, 1883, in the

list of English patents : — "2578. Telephonic
instruments. Svlvasus P. Thoipsox. Dated
Maj- 31. Gd. This invention relates to tele-

phonic instruments, and chiefl}- to improve-

ments in receivers of a well-known form or

type, invented by I'hillip Reis." " 3803. Im-
provements in telephonic apparatus. Sylva-
NUS P. Thompson. Dated August 9. Gd.

Relates to telephonic transmitters based upon
the principle discovered b}' Philipp Reis in

18G1, namely that of employing current-regu-

lators actuated, either directly or indirectly, by
the sound-waves produced b}- the voice. B}'

the term ' current-regulator,' the inventor

means a device similar to that employed by
Reis, wherein a loose contact between two parts

of a circuit (in which are included a batter}' and
a telephonic receiver) offers greater or less

resistance to the flow of the electric current,

the degree of intimae\' of contact between the

conducling-pieces being altered b^- the vibra-

tions of the voice."

For a contrast of colors, we raa^- put side by
side with these sentences the following, from
the preface to the book now under considera-

tion : "To set forth the history- of this long-

neglected inventor and of his instrument, and
to establish upon its own merits, without si)ecial

pleading, and without partialitj', the nature of

that much-misunderstood and much-abused
invention, has been the aim of the writer. . . .

He has nothing to gain by making Reis's in-

vention appear either better or worse than it

really was."
Further comment upon the value of such tes-

timony as is contained in this book is snrperflu-

ous. What Reis acconii)lislied, and what he
failed to do, are now familiar matters of his-

tor}'. His well-earned fame can only suffer

from such misstatement of facts, and the un-
just exaggeration of his actual achievements.

OBLIGATIONS OF MATHEMATICS TO
PHILOSOPHY, AND TO QUESTIONS
OF COMMON LIFE.^— I.

SracE our last meeting, we have been Jepriveil of

three of our most distiiiguisbod members. Tbe loss

by the death of Professor Henry John Stephen Smith
is a very grievous one to those who Unew ami admired
and loved him, to his university, and to mathemalical
science, which he cultivated with such ardor and
success. I need hardly recall that the branch of

mathematics to which he had specially devoted him-
self was that most interesting and difficult one, the
theory of numljers. The immense range of this sub-
ject, connected with and ramifying into so many
others, is nowhere so well seen as in the series of re-

ports on the progress thereof, brought up, unfortu-
nately, only to the year 1805, contributed by him to

the reports of the associ.ition; but it will still better

appear, when to these are united (as will be done in

the collected works in course of publication by the
Clarendon Press) his other mathematical writings,

many of tliem containing his own further develop-

ments of theories referred to in the reports. There
have been recently or are being published many such
collected editions, — Abel, Cauchy, Clifford, Gauss,
Green, Jacobi, Lagrange, Maxwell, Riemann, Steiner.

Among these, the works of Henry Smith will occupy
a worthy position.

More recently. Gen. Sir Edward Sabine, K.C.B.,
for twenty-one years general secretary of the associa-

tion, and a trustee, president of the meeting at Bel-

fast in the year 18.52, and for many years treasurer,

and afterwards president of the Royal society, biis

been taken from us at an age exceeding the ordinary

age of man. Born October, 1788, he entered the

Royal artillery in 180.'), and conmiandod batteries at

the siege of Fort Erie in 1814 ; made magnetic and
other observations in Ross and Parry's north-polar

exploration in 1SIS-I9, and in a series of other voy-

ages. He contributed to the association reports on
magnetic forces in 18.30, 1837, and 1838, and about

forty papers to the Philosophical transactions ; origi-

nated the system of magnetic observatories, and other-

wise signally promoted the science of terrestrial

magnetism.
There is yet a very great loss,— another late presi-

' Inaugural arldrces by Anrnun Catley, M.A., D.C.L
T.L.D., F.K.8., Sndlerian profeeeor of pure malbcmaUcA in the

University of Cambridge, president of Uic British aBSOciation for

Iho advancement of science, for the Southport meeting. From
advance proofs kindly furnished by the eiiitors of Mature.
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dent and trustee of the association ; one wlio has done

for it so much, and has so often attended the meet-

ings; whose presence among us at this meeting we
might have hoped for,— the president of the Royal

society, William Spottiswoode. It is unnecessary to

say any thing of his various merits. The place of his

burial, the crowd of sorrowing friends who were pres-

ent in the Abbey, bear witness to the esteem in which
he was held.

I take the opportunity of mentioning the comple-

tion of a work promoted by the association, — the

determination, by Mr. James Glaisher, of the least

factors of the missing three out of the first nine

million numbers. The volume containing the sixth

million is now published.

I wish to speak to you to-night upon mathematics.

I am quite aware of the difficulty arising from the

abstract nature of my subject; and if, as I fear,

many or some of you, recalling the presidential ad-

dresses at former meetings, — for instance, the resume

and survey which we had at York of the progress,

during the half-century of the lifetime of the associa-

tion, of a whole circle of sciences (biology, paleontol-

ogy, geology, astronomy, chemistry) so much more
familiar to you, and in which there was so much to

tell of the fairy-tales of science; or, at Southampton,

the discourse of my friend, who has in such kind terms

introduced me to you, on the wondrous practical appli-

cations of science to electric lighting, telegraphy, the

St. Gothard Tunnel and the Suez Canal, gun-cotton,

and a host of other purposes, and with the grand

concluding speculation on the conservation of solar

energy:— if, I say, recalling these or any earlier ad-

dresses, you should wish that you were now about to

have, from a difierent president, a discourse on a dif-

ferent subject, I can very well sympathize with you

in the feeling.

But, be this as it may, I think it is more respectful

to you that I should speak to you upon, and do my
best to interest you in, the subject which has occu-

pied me, and in which I am myself most interested.

And, in another point of view, I think it is right

that the address of a president should be on his own
subject, and that different subjects should be thus

brought in turn before the meetings. So much the

worse, it maybe, for a particular meeting; but the

meeting is the individual, which, on evolution princi-

ples, must he sacrificed for the development of the

race.

Mathematics connect themselves, on the one side,

with common life and the physical sciences; on the

other side, with philosophy in regard to our notions

of space and time, and in the questions which have
arisen as to the universality and necessity of the

truths of mathematics, and the foundation of our
knowledge of them. I would remark here, that the

connection (if it exists) of arithmetic and algebra

with the notion of time is far less obvious than that

of geometry with the notion of space.

As to the former side: 1 am not making before you
a defence of mathematics; but, if I were, I should

desire to do it in such manner as in the ' Kepublic '

Socrates was required to defend justice,— quite irre-

spectively of the worldly advantages which may ac-

company a life of virtue and justice,— and to show,
that, independently of all these, justice was a thing
desirable in itself and for its own sake, not by
speaking to you of the utility of mathematics in any
of the questions of common life or of jihysical sci-

ence. Still less would I speak of this utility before,

I trust, a friendly audience, interested or willing to

appreciate an interest in mathematics in itself and
for its own sake. I would, on the contrary, rather

consider the obligations of mathematics to these dif-

ferent subjects as the sources of mathematical theo-

ries, now as remote from them, and in as different a

region of thought,— for instance, geometry from the

measurement of land, or the theory of numbers
from arithmetic,— as a river at its mouth is from its

mountain source.

On the other side: the general opinion has been,

and is, that it is indeed by experience that we arrive

at the truths of mathematics, but tbat experience is

not their proper foundation. The mind itself contrib-

utes something. This is involved in the Platonic

theory of reminiscence. Looking at two things—
trees or stones or any thing else— which seem to us
more or less equal, we arrive at the idea of equality;

hut we must have had this idea of equality before the
time when, first seeingt he two things, we were led

to regard them as coming up more or less perfectly to

this idea of equality; and the lilie as regards our idea

of the beautiful, and in other cases.

The same view is expressed in the answer of Leib-
nitz, the 'nisi intellectus ipse,' to the scholastic dic-

tum, 'Nihil in intellectu quod non prius in sensu'

('There is nothing in the intellect which was not
first in sensation' — ' except [said Leibnitz] the intel-

lect itself). And so again, in the ' Critick of pure
reason,' Kant's view is, that while there is no doubt
but that 'all our cognition begins with experience,

we are nevertheless in possession of cognitions a
priori, independent, not of this or that experience,

but absolutely so of all experience, and in particular

that the axioms of mathematics furnish an example
of such cognitions a priori. Kant holds, further,

that space is no empirical conception which has
been derived from external experiences, but that,

in order that sensations may be referred to some-
thing external, the representation of space must al-

ready lie at the foundation, and that the external

experience is itself first only possible by this repre-

sentation of space. And, in lilve manner, time is no
empirical conception which can be deduced from an
experience, but it is a necessary representation lying

at the foundation of all intuitions.

And so in regard to mathematics. Sir W. R. Hamil-
ton, in an introductory lecture on astronomy (1S36),

observes, " These purely mathematical sciences of

algebra and geometry are sciences of the pure reason,

deriving no weight and no assistance from experi-

ment, and isolated, or at least isolable, from all out-

ward and accidental phenomena. The idea of order,

with its subordinate ideas of number and figure, we
must not, indeed, call innate ideas, if that phrase be
defined to imply that all men must possess them with
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equal clearness and fulness: they are, however, ideas

which seem to be so 'far born with us that tlie posses-

sion of them in any conceivable degree is only the

development of our original powers, the unfolding of

our proper humanity."
The general question of the ideas of space and time,

the axioms and definitions of geometry, the axioms
relating to number, and the nature of niatlieraalical

reasoning, are fully and ably discussed in Whewell's
"Philosophy of the inductive sciences" (1840), which
may be regarded as containing an exposition of the

whole theory.

But it is maintained by John Stuart Mill that the

truths of mathematics, in particular those of geome-
try, rest on experience; and, as regards geometry, the

same view is on very different grounds maintained
by the mathematician Riemann.

It is not so easy as at first sight it appears, to make
out how far the views taken by Mill in his 'System
of logic ratiocinative and inductive' (nintli edi-

tion, 1879) are absolutely contradictory to those which
have been spoken of. They profess to be so. There are

most definite assertions (supported by argument) : for

instance, p. 263, "It remains to inquire what is the

ground of our belief in axioms, what is the evidence
on which they rest. I answer, they are experimental
truths, generalizations from experience. The propo-

sition ' Two straight lines cannot enclose a space,' or,

in other words, two straight lines which have once
met cannot meet again, is an induction from the evi-

dence of our senses." But I cannot help considering

a previous argument (p. 250) as very materially modi-
fying this absolute contradiction. After inquiring,
" Why are mathematics by almost all philosophers

. . . considered to be independent of the evidence

of experience and observation, and characterized as

systems of necessary truth ?" Mill proceeds (I quote

the whole passage) as follows: "The answer I con-

ceive to be, that this character of necessity ascriljed

to the truths of mathematics, and even (with some
reservations to be hereafter made) the peculiar cer-

tainty ascribed to them, is a delusion, in order to

sustain which it is necessary to suppose that those
truths relate to and express the properties of purely

imaginary objects. It is acknowledged that the con-
clusions of geometry are derived, partly at least, from
the so-called definitions, and that these definitions

are assumed to be correct representations, as far as

they go, of the objects with which geometry is con-
versant. Now, we have pointed out, that, from a
definition as such, no proposition, unless it be one
concerning the meaning of a word, can ever follow,

and that what apparently follows from a definition

follows in reality from an implied assumption that

there exists a real thing conformal)le thereto. This
assumption, in the case of the definitions of geometry,
is not strictly true. There exist no real things exactly

conformable to the definitions. There exist no real

points without magnitude, no lines without breadth,

nor perfectly straight, no circles with all their radii

exactly equal, nor squares with all their angles per-

fectly right. It will be said that the assumption does
not extend to the actual, but only to the possible, ex-

istence of such things. I answer, that, according to

every test we have of possibility, they are not even
possible. Their existence, so far as we can form any
judgment, would seem to be inconsistent with the
physical constitution of our planet at least. If not of
the universal [Mc]. To get lid of this difliculty, and
at the same time to save the credit of the supposed
system of necessary truths, it is customary to say
that the points, lines, circles, and squares which are
the subjects of geometry exist in our conceptions
merely, and are parts of our minds; which minds, by
working on their own materials, construct an a priori

science, the evidence of which is purely mental, and
has nothing to do with outward experience. By
liowsoever high authority this doctrine has been
sanctioned, it appears to me psychologically incor-

rect. The points, lines, and squares which any one
has in his mind are (as I apprehend) simply copies

of the points, lines, and squares, which he lias known
in his experience. Our idea of a point I appreliend

to be simply our idea of the minimum visibile, the
small portion of surface which we can see. We can
reason about a line as if it had no breadth, because
we have a power which we can exercise over the

operations of our minds, — the power, when a percep-

tion is present to our senses, or a conception to our
intellects, of attending to a part only of that percep-

tion or conception, instead of the whole. But we
cannot conceive a line without breadth; we can form
no mental picture of such a line: all the lines which
we liave in our mind are lines possessing breadth. If

any one doubt this, we may refer him to his own ex-

perience. I much question if any one who fancies

that he can conceive of a mathematical line thinks

so from the evidence of his own consciousness. I

suspect it is rather because he supposes, that, unless

such a perception be possible, mathematics could not

exist as a science,— a supposition which there will be

no difliculty in showing to be groundless."

I think it may be at once conceded that the truths

of geometry are truths precisely because they relate

to and express the properties of what Mill calls

' purely imaginaiy objects.' Th.at these objects do
not exist in Mill's sense, that they do not exist in

n.iture, may also be granted. That they ,are ' not

even possible,' if this means not possible in an ex-

isting nature, may also be granted. That we cannot

'conceive' tliem depends on the meaning which we
attach to the word ' conceive.' I would myself say

that the purely imaginary objects are the only reali-

ties, the iiTuf oiTQ, ill regard to which the correspond-

ing physical objects are as the shadows in the cave;

.and it is only by means of them that we are able to

deny the existence of a corresponding physical ob-

ject. If there is no conception of straiglitness, then

it is meaningless to deny the existence of a perfectly

straight line.

But, at any rate, the objects of geometrical truth

are the so-called Im.iginary objects of Mill; and the

truths of geometry are only true, and a fortiori are

only necessarily true, in regard to the<e so-called

imaginary objects. And these objects, points, lines,

circles, etc., in the mathematical sense of the terms.
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have a likeness to, and are represented more or less

imperfectly,— and, from a geometer's point of view,
no matter how imperfectly, — by corresponding phys-
ical points, lines, circles, etc. I shall have to re-
turn to geometry, and will then speak of Riemann;
but I will first refer to another passage of the ' Logic'
Speaking of the truths of arithmetic, Mill says (p.

297) that even here there is one hypothetical element:
" In all propositions concerning numbers, a condition
is implied without which none of them would be
true; and that condition is an assumption which may
be false. The condition is, that 1= 1; tliat all the
numbers are numbers of the same or of equal units."
Here, at least, the assumption may be absolutely
true: one shilling=one shilling in purchasing-power,
although they may not be absolutely of the same
weight and fineness. But it is hardly necessai-y:
one coin-|-one coin=two coins, even if the one be a
shilling and the other a half-crown. In fact, what-
ever difficulty be raisable as to geometry, it seems to
me that no similar difficulty applies to arithmetic.
Mathematician or not, we have each of us, in its

most abstract form, the idea of a number. We can
each of us appreciate the truth of a proposition in
regard to numbers; and we cannot but see that a
truth in regard to numbers is something different in
kind from an experimental truth generalized from
experience. Compare, for instance, the proposition
that the sun, having already risen so many times, will
rise to-morrow, and the next day, and the day after
that, and so on, and the proposition that even and
odd numbers succeed each other alternately ad infini-
tum : the latter, at least, seems to have the charac-
ters of universality and necessity. Or, again, suppose
a proposition observed to hold good for a long series
of numbers, — one thousand numbers, two thousand
numbers, as the case may be: this is not only no
proof, but it is absolutely no evidence, that the propo-
sition is a true proposition, holding good for all num-
bers whatever. There are, in the theory of numbers,
very remarkable instances of propositions observed
to hold good for very long series of numbers, and
which are nevertheless untrue.

I pass in review certain mathematical theories.
In arithmetic and algebra, or, say, in analysis, the

numbers or magnitudes which we represent by sym-
bols are, in the first instance, ordinary (that is, posi-
tive) numbers or magnitudes. We have also in
analysis, and in analytical geometry, negative magni-
tudes. There has been, in regard to these, plenty of

philosophical discussion, and I might refer to Kant's
paper, 'Ueber die negativen grossen in die weltweis-
heit' (1763); but the notion of a negative magni-
tude has become quite a familiar one, and has
extended itself into common phraseology. I may re-
mark that it is used in a very refined manner in
book-keeping by double entry.

But it is far otherwise with the notion which is

really the fundamental one (and I cannot too strong-
ly emphasize the assertion ), underlying and pervading
the whole of modern analysis and geometry,— that
of imaginary magnitude in analysis, and of imagi-
nary space (or space as a locus in quo of imaginary

points and figures) in geometry. I use in each case
the word ' imaginary' as including real. This has not
been, so far as I am aware, a subject of philosophical!

discussion or inquiry. As regards the older meta-
physical writers, this would be quite accounted for

by saying that they knew nothing, and were not
bound to know any thing, about it. But at present,

and considering the prominent position which the
notion occupies,— say, even, that the conclusion were
that the notion belongs to mere technical mathemat-
ics, or has reference to nonentities in regard to which
no science is possible,— still it seems to me, th.at,

as a subject of philosophical discussion, the notion

ought not to be thus ignored. It should at least be
shown that there is a right to ignore it.

Although in logical order I should perhaps now
speak of the notion just referred to, it will be con-

venient to speak first of some other quasi-geometri-

cal notions,— those of more-than-three-dimensional

space, and of non-Euclidian two- and three-dimen-

sional space, and also of the generalized notion of dis-

tance. It is in connection with these, that Riemann
considered that our notion of space is founded on
experience, or, rather, that it is only by experience

that we know that our space is Euclidian space.

It is well known that Euclid's twelfth axiom, even

in Playfair's form of it, has been considered as need-

ing demonstration, and that Lobatschewsky con-

structed a perfectly consistent theory, wherein this

axiom was assumed not to hold good, or, say, a system

of non-Euclidian plane geometry. There is a like

system of non-Euclidian solid geometry. My own
view is, that Euclid's twelfth axiom, in Playfair's

form of it, does not need demonstration, but is part

of our notion of space, of the physical space of our

experience, — the space, that is, with which we be-

come acquainted by experience, but which is the rep-

resentation lying at the foundation of all external ex-

perience. Riemann's view, before referred to, may, I

think, be said to be, that, having in intellectv a more
general notion of space (in fact, a notion of non-Eu-
clidian space), we learn by experience that space (the

physical space of our experience) is— if not exactly,

at least to the highest degree of approximation—
Euclidian space.

But suppose the physical space of our experience

to be thus only approximately Euclidian space: what
is the consequence which follows ? Not that the

propositions of geometry are only approximately true,

but that they remain absolutely true in regard to that

Euclidian space which has been so long regarded as

being tlie physical space of our experience.

It is interesting to consider two different ways in

which, without any modification at all of our notion

of space, we can arrive at a system of non-Euclidian

(plane or two-dimensional) geometry ; and the doing

so will, I think, throw some light on the whole ques-

tion.

First, imagine the earth a perfectly smooth sphere;

understand by a plane the surface of the earth, and,

by a line, the apparently straight line (in fact, an are

of great circle) drawn on the surface. What experi-

ence would in the first instance teach would be Eu-
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clidian geometry: there would be intersecting lines,

which, produced a few miles or so, would seem to go
on diverging, and apparently parallel lines, which
would exhibit no tendency to approach each other;

and the inhabitants might very well conceive that

they had by experience established the axiom that
two straight lines cannot enclose a space, and the

axiom as to parallel lines. A more extended expe-
rience and more accurate measurements would teach

them that the axioms were each of them false; and
that any two lines, if produced far enough each way,
would meet in two points: they would, in fact, arrive

at a spherical geometry, accurately representing the

properties of the two-dimensional space of their ex-

perience. But their original Euclidian geometry
would not the less be a true system; only it would
apply to an ideal space, not the space of their expe-

rience.

Secondly, consider an ordinary, indefinitely ex-

tended plane; and let us modify only the notion of

distance. We measure distance, say, by a yard meas-
ure or a foot rule, any thing which is short enough to

make the fractions of it of no consequence (in mathe-
matical language, by an infinitesimal element of

length). Imagine, then, the length of this rule con-

stantly changing (as it might do by an alteration of

temperature), but under the condition that its actual

length shall depend only on its situation on the plane,

and on its direction; viz., if for a given situation and
direction it has a certain length, then whenever it

comes back to the same situation and direction it

must liave the same length. The distance along a
given straight or curved line between any two points

could then be measured in the ordinary manner with

this rule, and would have a perfectly determinate

value; it could be measured over and over again, and
would always be the same: but of course it would be

the distance, not in the ordinary acceptation of the

term, but in quite a different acceptation. Or in a

somewhat different way: if the rate of progress from
a given point in a given direction be conceived as

depending only on tlie configuration of the ground,

and the distance along a given path between any two
points thereof be measured by the time required for

traversing it, then in this way, also, the distance would
have a perfectly determinate value ; but it would be a

distance, not in the ordinary acceptation of the term,

but in i|uile a different acceptation; and, correspond-

ing to the new notion of distance, we should have a

new non-Euclidian system of plane geometry. All

theorems involving the notion of distance would be
altered.

We may proceed farther. Suppose that as the rule

moves away from a fixed central point of the plane it

becomes shorter and shorter: if this shortening take

place with sufficient rapidity, it may very well be that

a distance which in the ordinary sense of the word is

finite will in the now sense be infinite. No number
of repetitions of the length of the ever-shortening rule

will be sufficient to cover it. There will be surround-
ing the central point a certain finite area, such that

(in the new acceptation of the term ' distance ') each

point of the boundary thereof will be at an infinite

distance from the central point. The points outside

this area you cannot by any means arrive at with

your rule: they will form a terra incognita, or, rather,

an unknowable land (in mathematical language, an
imaginary or impossible space); and the plane space

of the theory will be that within the finite area, that

is, it will be finite instead of infinite.

We thus, with a proper law of shortening, arrive at

a system of non-Euclidian geometry which is essen-

tially that of Lobatschewsky ; but, in so obtaining it,

we put out of sight its relation to spherical geometry.

The three geometries (spherical, Euclidian, and Lo-
batschewsky's) should be regarded as members of a
system : viz., they are the geometries of a plane (two-

dimensional) space of constant positive curvature,

zero curvature, and constant negative curvature, re-

spectively ; or, again, they are the plane geometries

corresponding to three dilTerent notions of distance.

In this point of view, they are Klein's elliptic, para-

bolic, and hyperbolic geometries respectively.

Next as regards solid geometry : we can, by a mod-
ification of the notion of distance (such as has just

been explained in regard to Lobatschewsky's system),

pass from our present system to a non-Euclidian sys-

tem. For the other mode of passing to a non-Euclidi-

an system, it would be necessary to regard our space

as a flat three-dimensional space existing in a space

of four dimensions (i.e., as the analogue of a plane

existing in ordinary space), and to substitute for

such flat three-dimensional space a curved three-di-

mensional space, say, of constant positive or negative

cur\ature. In regarding the physical space of our

experience as possibly non-Euclidian, Riemann's idea

seems to be that of modifying the notion of distance,

not that of treating it as a locus in foiur-dimeusional

space.

I have just come to speak of four-dimensional

space. What meaning do we attach to il ? or can we
attach to it any meaning? It may be at once ad-

mitted that we cannot conceive of a fourth dimen-

sion of space ; that space as we conceive of it, and

the physical space of our experience, are alike three-

dimensional. But we can, 1 think, conceive of space

as being two- or even one-dimensional; we can im-

agine rational beings living in a one-dimensional

space (a line) or in a two-dimensional space (a sur-

face), and conceiving of space accordingly, and to

whom, therefore, a two-dimensional space or (as the

case may be) a three-dimensional space would be as

inconceivable as a four-dimensional space is to us.

And very curious speculative questions arise. Sup-

pose the one-dimensional space a right line, and that

it afterwards becomes a curved line: would there be

any indication of the ch.ange "? or, if originally a

curved line, would there be any thinglo suggest to

them that it was not a right line ? rrob:ibly not; for

a one-dimensional geometry hardly e.\ists. But let

the space be two-dimensional, and im.igine it origi-

nally a plane, and afterwards bent (converted, that

is, into some form of developable surface), or con-

verted into a curved surface; or imagine it originally

a developable or curved surface. In the former case

there should be an indication of the change, for tlie
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geometry originally applicable to'tlie space of their

experience (our own Euclidian geometry) would
cease to be applicable; but the change could not be

apprehended by them as a bending or deformation of

the plane, for this would imply the notion of a three-

dimensional space in which this bending or defor-

mation could take place. In the latter case their

geometry would be that appropriate to the develop-

able or curved surface which is their space; viz.,

this would be their Euclidian geometry. Would they

ever have arrived at our own more simple system ?

But tal<e the case where the two-dimensional space

is a plane, and imagine the beings of such a space

familiar with our own Euclidian plane geometry: if,

a third dimension being still inconceivable by them,
they were by their geometry or otherwise led to the

notion of it, there would be nothing to prevent them
from forming a science such as our own science of

three-dimensional geometry.

Evidently, all the foregoing questions present them-
selves in regard to ourselves, and to three-dimension-

al space as we conceive of it, and as the physical space

of our experience. And I need hardly say that the

first step is the difficulty, and that, granting a fourth

dimension, we may assume as many rnore dimensions
as we please. But, whatever answer be given to

them, we have, as a branch of mathematics, poten-

tially if not actually, an analytical geometry of n-

dimensional space. I shall have to speak again upon
this.

Coming now to the fundamental notion already re-

ferred to, — that of imaginary magnitude in analysis,

and imaginary space in geometry ; 1 connect this

with two great discoveries in mathematics, made in

the first half of the seventeenth century,— Harriot's

representation of an equation in the form/(x)= 0,

and the consequent notion of the roots of an equa-

tion as derived from the linear factors of /(s) (Har-

riot, 1560-1621: his 'Algebra,' published after his

death, has the date 1631}; and Descartes' method of

co-ordinates, as given in the ' Geometric ' forming a
short supplement to his ' Traits de la m^thode,' etc.

(Leyden, 1637).

I show liow by these we are led analytically to the

notion of imaginary points in geometry. For in-

stance : we arrive at tlie theorem that a straight line

and circle in the same plane intersect always in two
points, real or imaginary. The conclusion as to the

two points of intersection cannot be contradicted by
experience. Take a sheet of paper and draw on it

the straight line and circle, and try. But you might
say, or at least be strongly tempted to say, that it is

meaningless. The question, of course, arises, What is

the meaning of an imaginary point? and, furtlier, In
what manner can the notion be arrived at geometri-
cally ?

There is a well-known construction in perspective

for drawing lines through the intersection of two
lines which are so nearly parallel as Jiot to meet
within the limits of the sheet of paper. You have two
given lines which do not meet, and you draw a third

line, which, when the lines are all of them produced,

is found to pass through the intersection of the given

lines. If, instead of lines, we have two circular arcs

not meeting each other, then we can, by means of

these arcs, construct a line; and if, on completing the

circles, it is found that the circles intersect each other

in two real points, then it will be found tb.at the line

passes through these two points: if the circles appear

not to intersect, then the line will appear not to inter-

sect either of tlie circles. But the geometrical con-

struction being in each case the same, we say that in

the second case, also, the line passes through the two
intersections of the circles.

Of course, it may be said in reply, that the conclu-

sion is a very natural one, provided we assume the

existence of imaginary points; and that, this assump-

tion not being made, then, if the circles do not inter-

sect, it is meaningless to assert that the line passes

through tlieir points of intersection. The difficulty

is not got over by the analytical method before

referred to, for tliis introduces difficulties of its own.

Is there, in a plane, a point the co-ordinates of

which have given imaginary values? As a matter of

fact, we do consider, in plane geometry, imaginary

points introduced into the theory analytically or

geometrically, as above.

The like considerations apply to solid geometry;

and we thus arrive at the notion of imaginary space

as a locus in quo of imaginary points and figures.

I have used the word ' imaginary ' rather than ' com-
plex,' and I repeat that the word has been used as in-

cluding real. But, this once understood, the word
becomes in many eases superfluous, and the use of it

would even be misleading. Thus: 'a problem has

so many solutions.' This means so many imaginary

(including real) solutions. But if it were said that

the problem had ' so many imaginary solutions,' the

word ' imaginary ' would here be understood to be

used in opposition to real. I give this explanation

the better to point out how wide the application of

the notion of the imaginary is; viz. (unless expressly

or by implication excluded), it is a notion implied

and presupposed in all the conclusions of modern
analysis and geometry. It is, as I have said, the fun-

damental notion underlying and pervading the whole

of these branches of mathematical science. .

I consider the question of the geometrical repre-

sentation of an Imaginary variable. We represent

the imaginary variable x + iy by means of a point in

a plane, the co-ordinates of whicli are (x, y). Tliis

idea, due to Gauss, dates from about the year 1831.

We thus picture to ourselves the succession of values

of the imaginary variable x -\- iy by means of the

motion of the representative point: for instance, the

succession of values corresponding to the motion of

the point along a closed curve to its original position.

The value X+ iY of the function can, of course, be

represented by means of a point (taken for greater

convenience in a different plane), the co-ordinates of

which are X, Y.

We may consider, in general, two points, moving
each in its own plane; so that the position of one of

tliem determines the position of the otlier, and con-

sequently the motion of the one determines the mo-

tion of the other. For instance : the two points may
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be the tracing-point and tbe pencil of a pentagiaph.

you may with tlie fiisl point draw any figure you
please: there will he a corresponding figure drawn by

the second point, — for a good pcntagraph, a copy

on a scale different, it may he; for a badly adjusted

pentagraph, a distorted copy; hut the one figure will

always be a sort of copy of the first, so that to each

point of the one figure there will correspond a point

in the other figure.

In the case above referred to, where one point rep-

resents the value x+ 1// of the imaginary variable, and
llieolher the value X-l-ii'of some function, ^ [x+iy),

of that variable, there is a remarkable relation be-

tween the two figures : this is the relation of orlho-

morphic projection, the same which presents itself

between a portion of the earth's surface and the rep-

resentation thereof by a map on the stereograpbic

projection or on Jlercator's projection; viz., any in-

definitely small area of the one figure is represented

in the other figure by an indefinitely small area of

the same shape. There will possibly be for differ-

ent parts of the figure great variations of scale, but

the shape will be unaltered. If for the one area

the boundary is a circle, then for the other area the

boundary will be a circle: if for one it is an equilat-

eral triangle, then for the other it [will be an equi-

lateral triangle.

I have been speaking of an imaginary variable

{x+iy), and of a function, 9(x+iy)—X+iT, of that

variable: but the theory may equally well be stated

in regard to a plane curve: in fact, the x+iy and
the X-|-iF are two imaginary variables connected

by an equation. Say their values are u and v, con-

nected by an equation, F (u, v) — 0: then, regard-

ing u, t, as the co-ordinates of a point in piano, this

will be a point on the curve represented by the equa-

tion. The curve, in the widest sense of the expres-

sion, is the whole series of points, real or imaginary.

the co-ordinates of which satisfy the equation; and
these are exhibited by the foregoing corresponding

figures in two planes. But, in the ordinary sense, the

curve is the series of real points, with co-ordinates «,

V, which satisfy lheC(iuation.

In geometry it is the curve, whether defined by means
of its equation or in any other manner, which is the

subject for coutemplation aiul study. But we also

use the curve as a representation of its equation;

that is, of the relation existing between two magni-
tudes, X, y, which are taken as the co-ordinates of a
point on the curve. Such employment of a curve

fur all sorts of purposes— the fluctuations of the

barometer, the Cambridge boat-races, or the funds—
is familiar to most of you. It is in like manner con-

venient in analysis, for exhibiting the relations be-

tween any three magnitudes, x, y, z, to regard them
as the co-ordinates of a point in space; and, on the

like ground, we should at least wish to regard any
four or more magnitudes as the co-ordinates of a
point in space of a corresponding number of dimen-
sions. Starting with the hypothesis of such a space,

and of points therein, each determined by means of

its co-ordinates, it is found possible to establish a

system of n-dimensional geometry analogous in every

respect to our two- and three-dimensional geometries,

and to a very considerable extent serving to exhibit

the relations of the variables.

It is to be borne in mind that the sp.ace, whatever
its dimensionality may be, must always be regarded

as an imaginary or complex space, such as the two- or

threc-dimeusional space of ordinary geometry. The
advantages of the representation would otherwise

altogether fail to be obtained.

I omit some farther developments in regard to

geometry, and all that I have written as to tlie con-

nection of mathematics with the notion of time.

(To be continued.)

INTELLiaENCE FROM AMERICAN SCIENTIFIC STATIONS.

STATE INSTITUTIONS.

Illinois state laboratory of natural history. Normal, 111.

Experiments with diseased caterjiillars. — Prof. S.

A. Forbes is making a .special study of ' schlaffsucht,'

or some very similar disease, among our native cat-

erpillars. He has so far proven that the disease is

characterized by an enormous development of bac-

teria in the alimentary canal, the same forms appear-

ing in the blood before death; that it is contagious

by way of the food ingested; that the characteristic

bacteria may be easily and rapidly cultivated in ster-

ilized beef-broth; and that caterpillars whose food

hiis been moistened with this infected broth, speedily

show the bacteria in the alimentary canal, and, later,

in the blood, and soon all die of the disease. Other
caterpillars of the same lot, receiving the same treat-

ment, except that the food is moistened with distilled

water instead of the infected broth, remain unaf-

fected. These bacteria are likewise cultivable in

vegetable infusions, but multiply there less freely.

Every step of the investigation is fortified by
st:iined and mounted preparations, which are being

submitted to cryptogamists. It h.as already been
determined that the bacterium infesting a brood of

Datana ministra in his breeding-cages is identical

with the Micrococcus bombycis of the silk-worm;

the form, measurements, modes of aggregation, and
behavior to reagents, of the two, being the same.

Dalana Angusii, feeding upon walnut, >vas also occa-

sionally infested by this M. bombycis, but much
more commonly by a spherical species, probably un-
described.

In the cabbage-worm (Pieris rapac) occurs still

another species of Micrococcus, very minute (5/tfin

diameter), globular, and usually either single or in

pairs. This is far the most virulent of the insect

affections, which is being studied by Forbes, — the
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most like a plague. In its earlier stages it can usu-

ally be recognized by the light tint of the larvae, an

ashy green, so different from the ordinary color that

one may pick out the diseased worms at a glance.

These soon become torpid, and commonly die in a

few hours. After death, decomposition is peculiarly

sudden and rapid. A pale individual, picked out in

the evening while still active, at eight o'clock the

following morning was dead, blackened, and almost

deliquescent, the whole body being reduced to a semi-

fluid condition. This Micrococcus multiplies rapidly

in beef-broth, rendering the fluid turbid.

The cultures of these Micrococci are made by the

most rigorous use of the modern methods of ' pure

culture.'

Only M. bombycis has thus far been successfully

used by Forbes for the infection of healthy larvae;

but experiments with the other species are now in

progress. Measures are also being taken to learn the

length of life of these bacteria when kept in her-

metically-sealed tubes, with the expectation that this

will furnish a means of preserving and transporting

them for practical use, if this should prove to be

worth while.

Forbes Is also experimenting with the various fer-

ment-germs appearing spontaneously in organic in-

fusions, and has noted the occasional appearance of

large numbers of Saccharomyces in the intestines of

unhealthy larvae, and of those whose food has been

treated with fermenting vegetable infusions.

NOTES AND NEWS.
Wb deeply regret to announce the death of Dr.

Hermann Miiller, on Aug. 25. Next to Darwin,

Miiller has done the most to advance our knowledge

of the mutual relations between plants and animals

in one of its many phases. Some notice of his life

and work will be given in a future number.
— The boundary-line between Guatemala and

Mexico, which, as we announced last week, Mr. Miles

Kock has been commissioned to locate, is about two

hundred miles in length ; and one or two years will

be required to finish the work. Astronomical sta-

tions will be established along the line, and topo-

graphical and profile maps will be made to extend

as far as time and means will permit. If possible,

tlie longitude of Guatemala City will be determined

telegraphically by connecting with some point on

the coast occupied by the U. S. hydrographic party

under Lieut.-Commander Davis.

Mr. Eock has also been commissioned by the

Smithsonian institution to collect notes on anthro-

pology in the country over which his survey extends,

and to photograph whatever archeological ruins he

may meet with during the progress of the survey.

He sailed from New York on Oct. 1, in the steamer

Acapulco.
— The annual report of the librarian of the public

library of Cincinnati for the year ending June, 1S83,

has just been issued. The total number of volumes

and pamphlets in the library is 149,750. " The av-

erage number of books loaned daily for home use

has been 680. The average number delivered for

use in the reading-room has been .379 per day." In

tables showing the number of books issued for liome

use and for consultation are given percentages for

various classes. Fiction heads the list with 81.4%

in books for home use, and 2S..3% in the reading-

room. Science and arts are represented by only 2.9%

for home use, but rise to 24.8% for books consulted

at the library. The number of volumes of fiction

circulated during the year was 167,678, and of sci-

ence and arts only 5,928. In the consulting-room,

however, 39,539 volumes of fiction were issued, and
•33,916 volumes in science and arts. Though tliese

figures show a marked preponderance in the circu-

lation of fiction over science and arts, as indeed they

do over every other class, the jireponderance is per-

haps more apparent than real. As the librarian says

in his report, these percentages are often mislead-

ing. "They lead the public to believe that a much
larger than a true proportion of the work of a library

is in the distribution of books calculated to entertain

rather than to instruct. Probably not more than

one-sixth of the time devoted to a volume of history

or of science is devoted to a novel by the average

reader; and yet in these figures volumes of history

and science count equally with volumes of fiction and
juvenile literature."

In a table ' showing the number and the classes of

books used during each month of the year,' we find

some interesting figures. More books were used dur-

ing the months of January and March than during

any other two months of the year. In philology

there was nearly a regular increase from month to

month from July to January, and a decrease to

June. In history, from 1,387 volumes in December,

there was an increase to 1,818 in January, decrease

to 1,385 in February, and increase again to 1,586

and 1,581 in March and April respectively. In geog-

raphy and travels, March takes the lead with 1,006.

In science and arts the increase is regular from July

(2,558) to January (4,656), when the decrease com-
mences; and in June we have 2,838. In tl^e totals

we find that nearly 40% of the books were used during

the months of December, January, February, and
March; while only about 28% were used during June,

July, August, and September.
— The latest news from the French deep-sea explora-

tions on the Talisman is comprised in a letter from
M. Alph. Milne-Edwards, at Teneriffe. Every thing

had worked in a satisfactory manner. Many sound-

ings had been made off the coast of Morocco, and
interesting profiles of the bottom thereby developed.

Bottom and water specimens were simultaneously

obtained, and the work was even carried on at night

by the aid of electric lights. Considerable zoological

collections had been made, and the professor was
especially devoting himself to the study of their dis-

tribution in depth. The cliaracter of the fauna

already enabled a tolerable estimation of the depth

to be made from an examination of the animals con-

tained in any particular haul of the dredge. By the

use of extremely large nets, better luck had been

secured in the captme of deep-sea fishes Ih.an liad
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previously attended their efforts, and a large number
of specimens had been obtained. On leaving the

Canaries, the expedition would proceed to the Cape
Verde Islands, and thence along the so little known
African coast.

— Mr. H. J. Johnston-I^evis publishes the accom-
panying map of Ischia (scale 1 : 80,000) in Nature,

with some further account of the recent earthquake.

In company with Prof. P. Franco of Naples, lie trav-

elled over the whole island without detecting any
sign of volcanic action. If isoseisraal lines are

drawn over the injured districts, we find, he says,

" that they assume the form of elongated ellipsoids,

•whose major axes run nearly east and west." In the

surface. The rupturing of this plate-lil<e fissure was
apparently greatest at a point nearly midway between
it.s extremities." The ancient eruptive centres and
craters are marked on the map in dotted circles.

— Ensign S. J. Brown, U. S. navy, has been elected

professor of mathematics in the navy, a?id assigned
to duty at the Naval observatory in Washington.
— Thouar writes from La Paz, under date of May

:!1 last, that in his search for Crevaux he had ar-

rived by the way of Tacna, across the Cordilleras,

on the 2Sth. The Bolivian government, by SIg. A.
Quijarro, minister of foreign affairs, had shown great
interest in the plans, and desire to assist to the extent
of its power. An expeditionary corps had been

ISCHIA

GROTTA OE^LA TtRRA

first isoseisnial area, a, a, destruction was total; in the

second, 6, 6, many houses are fallen, and the rest will

require rebuilding; in the third, c, c, they were se-

verely fissured ; the fourth, in which houses were only
very slightly fissured, not only includes the whole
island, but must extend into the sea some distance.
" From a careful examination of observed azimuths
and angles of emergence, all point to a plate-shaped

focus, whose strike extends in a line from Fontana,
just west of Menella, to near the beach at Lacco.

The plane of this fissure is probably roughly perpen-
dicular to the surface, but may slightly dip towards
the east, as the isoseisnials are slightly nearer on the

eastern side of the seismic vertical, which, as a neces-

sity, is not represented by a point, but a line on the

equipped, and directed to march on Teyo, the Toba
capital, which it is designed to occupy while part of
the force descends the right bank of the I'ilconiayo to

Ascension. This expedition should have left Caiza
in the month of June last, while, on the 3d, Thouar
intended to start for Caripari, Bid Oruro, Potosi, Sucre,
and Tarija.

— Endeavors have been made during the past ses-

sion of the English parliament to obtain such amend-
ments of the Factory acts as would protect not only
the overworked and overheated workers in the bake-
houses, but those desperate men wlio face certain

death by poisoning in the manufiicture of white lead.

N"o act of parliament, however, will be of any real

use until some improved process makes safety as
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cheap as danger. Lately, with this object in view,

Prof. C. Gardner has perfected an invention through

which, by electrical energy and the cheap produc-

tion of carbonic acid, applied through a special

apparatus, in combination with the necessary acid

vapor at the proper temperature, the formation of

white lead of the purest color and best quality is

rapidly and chea2)ly carried out in closed chambers;

the lead resting upon shelves, which are lifted out

when converted, and emptied, witliout any dust being

raised, into a combination of machinery closed in,

from which it comes forth as white paint ground

ready for the market, or, if required, as dry powder.

In either case the dangerous operations of the 'white

bed,' and washing and stoviug, are completely done

away with, and no opportunity is given for the dust

to enter the air, or touch the persons of the workers.

— Mr. Gr. Brown Goode, U. S. commissioner to

the fisheries exhihition, sailed from London for the

United States on the lOtU ult.

— The summer station of the U. S. fish-commission

at Wood's Holl, Mass., will remain open until about

the 20lh of this month, at which time the commis-

sioner will return to Washington.
— Dr. E. W. Shufeldt, U.S.A., who was engaged

in making collections in Louisiana, has been released

from duty on account of ill health.

— Mr. Robert Eidgway has left his duties at the

national museum for the present on account of ill

health, and is recruiting in New York.

— Dr. Charles Rau has iii preparation a mono-
graphic work upon prehistoric fishing-implements.

It will be published as one of tlie Smithsonian Con-

tributions to Itnowledge.

— Professor Lester F. Ward has returned from the

west. He reports having thoroughly explored about

seventeen hundred miles of the Missouri River.

— The very prevalent idea that aniline dyes have

poisonous properties has insx>ired the German chem-

ist, Dr. Grandhomme, to investigate the subject as

illustrated in the coal-tar color-works of Messrs.

Lucius and Briining at H6chst-on-the-Main. No-
where else could these researches have been con-

ducted in so satisfactory a manner, as the HiJchst

color-works employ six liundred and seventy-two men
in the actual manufacture of the colors, exclusive of

their large staff of mechanics and laboratory assist-

ants. One regulation piovides that no workman
shall enter any other deparlmeut than his own; so

that the works offer an excellent field for accurate

observation. The following results were obtained by

Dr. Grandhomme from personal observation, and the

tables of accident and illness keiit in the works.

Nitrobenzol is known to be poisonous, yet symptoms
of nitrobenzol-poisoning only appeared in the cases

of illness reported in that department during four

years. Aniline is unquestionably poisonous; yet, out

of one hundred and seventy-one cases ol' illness iu

that department, only eighteen were due to aniline:

none were fatal, and the average duration of the

illness was one and one-half days. Magentas made
by the arsenic process, and duly purified, are recog-

nized as poisons; but the symptoms recorded are

those produced by arsenic, which, in some inferior

magentas, exists in the proportion of even eight per

cent. No illness caused by piu'e magenta was re-

corded at Hiichst, and aniline no more exists iu the

finished magenta than manure exists in wheat. In

the department where blue colors were made, only

one case of aniline-poisoning was recorded; none iu

the violet and green departments. A special disease

appeared in the cosine department, causing extreme

perspirations from the pores of the hands, but not

among the men employed in packing the finished

colors. No special disease was noted in the naphthol

and alizarine departments. The use of alcohol was
found to reduce the power of the conslitution to

bear the action of aniline: so no alcoholic drinks were

allowed in the Hochst works, and no men addicted to

drinking admitted.
— In Namaqua-land, South Africa, no rain has

fallen since Aug. 15, ISSl, and plants, animals, and

men are dying of drought and starvation. Wheat
and seeds have been sent by the Cape Colony, and a

relief committee has been formed.
— Tillo has determined the total length of naviga-

ble rivers in European Russia, which is only 72,000

kilometres for that vast territory, a deficiency due to

the dryness of the climate.
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HERMANN MULLER.^

The sad news has just reached tliis country

of tlie death of Professor Miiller, at Prad. on

the 2oth of August.

Since the death of Mr. Darwin. Dr. MiilliT

has occupied the position of most prominence

among students of the mutual relations be-

tween flowers and insects,— a studj- which, in

the last decade, has contributed as much as

any branch of t)iology to

the substantiation of the

main points of adaptive

evolution. Miiller was

born at Miihlberg. Sept. 23,

1820, and was a younger

brother of the well-known

Brazilian naturalist, Fritz

Miiller, much of whose
work has passed through

his hands before its pub-

lication.

Between 1848 and 18.^2

he studied at the universi-

ties of Halle and Berlin,

devoting himself to natural

history. In the latter j-ear

he passed the Oberlchrer e.Kaminations. and

served his novitiate in the Berlin realschule.

In 1854 he received his first appointment as

teacher in the school at Schwcrin, and the

following year took the natural sciences in the

realschule at Lippstadt, wiiere he remained as

teacher and director until his death.

Previously to the attainment of his degree,

Dr. Miiller had siiown considerable zeal in

natural history explorations, which were con-

tinued, in 1855, in the vicinity of Krain, where

lie did some especially interesting work on the

• The portrait on this piigc is engraved from a pbolO|;ra|>li by

Ophoven of I.lppatatit, kindly furnished by I'rof. William Tre-

leoae of the Unlvvnilly of WIecODain.

No. 36.— 1888.

blind insects found in the caves at this place,

the results of his studies appearing in the Stet-

tiner enlomologische zeitschrift for 185()-57.

.Vfter settling at Lippstadt, he gave particular

attention to botany and entomology, working

up. in particular, the local phenogainic flora,

and later tiie mosses of Westplialia, sets of

which were distributed by him between 18G4

and 18(i6.

About this time the classical work of Dar-

win on the fertilization of orchids b}- insects

directed his attention to tlie pollination of

flowers.— a subject, which,

neglected since the time of

Sprengel, was then attract-

ing several biologists. His

familiarity with AVestpha-

lian plants and insects

fitted him especiallj- for

work of this nature ; and

his first contributions^
showed that he was also

possessed of the requisite

powers of oltservation and

interpretation.

From this time on, his

leisure was given to field-

work in tliis specialty,

many of his summers be-

ing spent in the Alps. While Delpino, Ililde-

brand, and others were not slow to follow-

in the steps of Mr. Darwin, showing, both

from the structure of flowers and the results of

many careful exi)criinents, how they must a

priori be fertilized, Jliiller observed, in addi-

liun, how their pollination is actually eH'ecled ;

and our knowledge of the degree to which the

reciprocal adaptations of floweri? and tiieir

visitors extends may be set down as in large

part the result of his labors.

Ill the past ten years, numerous papers from

'-' Iteubachtun^cn an WcBlfiilisclien orcbldeea ( Verhandt.

nahir/i. vtr. Prruit. Itheinl. u. Wrt{fSleni, 1808) and Anwen-
diing der Darwineche lehre auf blencn {ibid., 1872J.
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his pea have appeared in the Botanischp,

zeitung, Bienen zeititng, Kosmos, Nature,

etc.. while, as editor of the department of

Justs' JaJiresbericht, relating to pollination

and dissemination, he has contributed reviews

of all of the more important publications bear-

ing on his specialty. Beside these, he pub-

lished two books,— Befruchtung der blumen

durch insekten, und die gegenseitigeu anpas-

sungen beider (which appeared in 1873, served

as the basis of a verj- instructive series of arti-

cles in Nature, and was largely' drawn upon

by Lubbock in the preparation of his little

work on British wild-flowers, and which, sup-

plemented hy the more recent observations of

its author, has latelj' been translated into

English) ; and Alpenblumen, ihre befruchtung

durch insekten und ihre anpassuugen an die-

selben (a volume of equal size, published in

1881, and, like its predecessor, filled with

instructive facts)'.

From the first. Dr. Miiller was a pronounced

evolutionist, perhaps erring in too exclusive

contemplation of a limited part .of the evi-

dence of derivation^ and, like manj' others of

the German school, incline'd to push evolution-

arj' logic to its ultimate if undemonstrable

conclusion of materialism.

As a teacher he was most excellent, having

the facultj', not only of imparting ideas to his

pupils, but of inspiring their enthusiasm. In

his specialty he was a careful observer, noting

and accounting for many minute structural

peculiarities in both flowers and insects, which,

so long as their utility* remained undiscovered,

were explicable onl^- bj- the theory of types in

nature. So far as observation is concerned,

his work is above criticism. As a rule, too,

his inferences are correctlj- drawn, though the

limitation of his studies to a small part of the

world has at times rendered his enthusiasm

over the biological significance of some sup-

posed new adaptation, subject to the criticism

of specialists previously familiar with the struc-

ture, if not with its meaning.

As a friend, Dr. MiiUer was alwa3's cordial,

ever ready with encouragement and assistance

for j'ounger workers in the line of his specialty.

He had, however, little patience with inac-

curacj' in observation, and, both publicly and

in private, criticised errors with vigor ; but,

though his criticisms were sometimes severe,

they were seldom unkind, and never unjust.

By his death, biological science loses not only

one of its most enthusiastic and able devotees,

but also one, who, by the independent and

thorough nature of his work, may be styled

not inappropriately an epoch-maker.

THE USE OF THE SPECTROSCOPE IN
METEOROLOGY.

In April last it was thought desirable to add
to the regular meteorological observation made
at the Shattuck observatory, Dartmouth col-

lege, the hygrometric indications of the spec-

troscope. The observations were made in

accordance with the directions of J. Rand
Capron in his ' Plea for the rain-band.' The
instruments used were two direct vision spec-

troscopes : one a 3^-inch ' vest-pocket ' in-

strument of Hofmann's ; the other 10 inches

in length, and capable of separating the D lines

with direct sunlight. The observations made
in this waj' were found to be interesting, but

unsatisfactory. The difficulty which an ob-

server must alwaj's find in estimating confi-

dentl}' the degree of intensity of tlie absorption

lines and bands with the widely varying lights

of fair and cloudy weather, makes the arrange-

ment of some method of measurement verj-

desirable. After a few trials in other direc-

tions, the device described below was decided

upon, and has proved satisfactory. It was
tliought that the absorption lines of aqueous
vapor, seen with a spectroscope of rather high

power, are better adapted to delicate measure-
ment than the broad band seen with a low
power. The small spectroscope used shows
the dark band on the red side of the D line

with great clearness ; but the absorption lines

are onlj- visible when particularly- strong.

With the larger instrument, however, the spec-

trum is so elongated that the general darken-

ing near D is hardly noticeable ; while the two
moisture lines to be found there are ver^-

prominent. The apparatus illustrated is de-

signed to measure the variation in intensitj- of

the darker line of this pair (the a of the D
group of Janssen's map).
The only methods of measurement of the

intensitj- of absorption lines, known to the

writer, are those of Janssen and Gouy. The
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former, in 1871, in his work in mapping the

atmosphere lines, used for eoini)arison lilack

lines of various wiilths, ruled on white paper,

and viewed through vessels filled with dark-

ened water.' Gou}' made some measure-

ments of solar lines by photometric metliods ;

isolating a narrow strip of tiie spectrum adja-

cent to tlie line, and comparing its light with

that of a strip of equal width containing the

line. From these data he calculated the in-

tensity of the line, not in photometric, Init in

linear units.- The method adopted by the

writer is entirely ditfercnt from either of tliese ;

and. as far as known, is new.

M'hat was desired was the production of an
artificial absorption spectrum, the intensity of

whose lines could be varied at will, until one

of the lines thus produced should be sen-

sibly tlie same as the line to be measured.

Fig. 1 is a section of the attachment to the

spectroscope made for this purpose. The
dark lines required are diffraction fringes i)ro-

dnced at the focus of the positive e^'e-jjiece,

which are therefore seen projected on the

spectrum. They are produced by placing a

silk fibre a little beyond the focus of the eye-

piece. In the figure, the piece a slides in tlie

tube, bearing with it a single silk fibre placed

vertically and just in the middle of the field of

view of tlie ej'e-piece. The fibre is maintained
vertical by means of a pro-

jecting pin sliding in a longi-

tudinal slot in the tube, as

shown at s in fig. 2. The
sliding motion is given to it

by means of the (liece 6. which ' "

turns freely, but cannot slide,

being retained by the screw d fitting in a

groove made entirely around the piece. Two
openings arc made in the tube, on opposite
sides, so that b can be turned directly with

the fingers. One of these windows is shown
at n in fig. 2. By turning in one direc-

tion, the silk fibre maj' be put nearly in the

focus : by turning back, it can be m.ide invisi-

ble. When near the focus, the fibre appears
as a pair of dark parallel lines and quite close

together. As it is drawn away from the focus,

' .-Inn, pftj/a. cfihn.t xxiii. 274.
' Complri rrndut, Ixxxix. 1033 and xci. 393.

the lines appear to separate somewhat, grow-
ing constantly fainter until they disappear.

The fainter ditlVaclion fringes produced are

invisible in the rather weak light of the spec-

trum. Whole revolutions of the screw 6 are

read off on the graduation at the side of the

slot, and fractions (tenths) are read from the

piece itself, which is graduated as a microme-
ter screw. The lines thus produced resemble
closely the D group, particularly when both

are strong, when a very sharp eye is required

to distinguish the spurious lines from the genu-
ine. As the movement of the eye from side to

side would modify the appearance of the inter-

ference lines, making one darker than the

other, the spectrum must be viewed through a

narrow vertical opening, making such motion
impossible. For this purpose a piece of black

paper. (not shown in the figure), provided with

a vertical slit of perhaps 0.7 mm. width, must
be placed on the eye-lens at k. Even with

this, a little care is necessary in the position of

the eye, that the pair of lines shall always be
equal. The slight darkening of the spectrum
between the two lines, which occurs, is in this

case not objectionable, as it imitates prettj*

closel}' the general absorption in the space be-

tween D and the a line of the D group. The
instrument, as figured, is provided with a

tangent screw at e, bv which the whole tube

containing the eye-piece can be moved hori-

zontally, thus shifting the field of view so that

any line of the spectrum can be brought to the

side of the comparison lines. The instrument

is mounted on a wooden base, grooved at the

top to receive, it. At the back side is a large

knob bj^ which the instrument is held when
taking an observation. When directed to any

part of the sky. tlie altitude can be determined
liy means of the graduated circle and hanging
weight shown in the figure.

Another device, much simpler, and of use.
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it is believed, for general observation when less

accuracy is required, is shown in fig. 3. A
collar represented in section at a is inserted

into the tube of the spectroscope, and fastened

permanentlj' so that its front side shall be

just in the focus of the eye-piece. From the

lower front edge to the upper back edge, a silk

fibre passes, drawing back as it rises. The
fibre will evidently appear in the field of view,

as represented at &, as lines of diminishing

intensity. A set of horizontal, equidistant

spider -lines are attached to the front edge,

hence Justin focus. The
line whose intensity is to

be measured is made to

api^ear parallel and near
"

riG. 3. * ^o O"*^ °^ '^^ interference

lines ; and its intensitj' is

expressed by the number of the spider-Mne at

which the intensities correspond, counting

downwards. And here it maj' be mentioned

that such a scale of intensities (or, indeed, the

scale afforded \fy the micrometer screw read-

ings in the preceding apparatus) is not a scale

of equal parts, a change of a unit in case of a

line of high intensity being more than in case

of a low intensity. This is, however, believed

not to be a serious disadvantage in practice.

The advantages of &j\j practicable method
of measurement over a mere estimation are

evident enough. When estimated by the e3'e,

it is believed to be impracticable to distinguish

more than five grades of strength, while by
this method quite fine shades of intensity can

be measured ; and what is, perhaps, of equal

importance, measurements made against dark

and light sk}' are apparently' identical, a

change in the brilliancy of the background
affecting the appearance equally of the ab-

sorption and interference lines. Evidentl}' an

unaided estimation would very likely be at

fault in such a case.

As to the accuracy actually attained in

practice, it is found, in looking over the record

of about a mouth past, that the whole range of

the readings made at one observation, in ordi-

naril)' favorable weather, averages 0.3 of a

revolution of the micrometer screw ; and, as

from four to twelve or more readings are always

taken, according to the amount of variation

noted, the probable error of the mean may be

considered as about 0.03, as computation has

shown in a number of cases. Now, as the

whole range of the instrument used is from 1.0

to 5.7, it is evident that many grades of in-

tensity' are capable of appreciation. It is to be

remembered, that these readings are purposely

made in various quarters of the skj-, so that

discrepancies in readings are partly due to

want of uniformity in the hygrometric state of

the atmosphere. It should be stated, also,

that such accuracy is not attainable below 2.0,

as the value of a unit is then considerably less

than above that value.

The regular record made at the observatory'

is as follows : The ordinary meteorological

record is made three times dail^-. With the

spectroscope, at least three sets of readings

are taken, comprising measurements of the in-

tensity of the moisture line at the horizon, at

altitudes of 10°, 20°, 30°, and 90°. In all

cases, the readings are taken in all quarters of

the sk^' where there is sufficient light. A set of

readings is also taken by setting the microm-
eter at 2.0, giving a faint line just visible in

dark weather, and then measuring the altitude

at which the moisture line is of the same
strength. Such readings of altitude rarely

vary more than 2° to 4° in settled weather.

The strength of line and of the ' rain-band
'

is also estimated hj the &ye at each observa-

tion. At the same time the readings of the wet
and dry bulb hygrometer are taken, as well as

of a Regnault's condensing hygrometer. The
wet and dr}- bulb hj'grometer can be ventilated

b}' means of a bellows, as suggested bj' Mr.
H. A. Hazen, in a recent number of Science.

Notes are made of the direction and velocitj'

of the wind, of the clouds, and condition of

the air.

One of the most interesting of the powers
of the spectroscope thus used is its abilitj' to

detect relatively' moist tracts in the atmos-
phere. While in settled weather entire uni-

formitj' at all points of the horizon is generallj'

noted, in unsettled weather considerable differ-

ences are often observed. An excellent ex-

ample of this power of the instrument occurred

on Maj' 26. During the morning when the

observations were made, the air was very

clear and dry, the moisture line therefore

weak. At 6 a.m., measurements made entirely

around the horizon showed that the line be-

came invisible very uniformly- at an altitude of
10°, except for about 45° of the north-eastern

horizon, where the altitude of disappearance

was 20°, while the iutensitj' of the line at the

horizon here was about double that elsewhere.

There was no wind blowing, and no clouds

of anj- kind were visible except a few wisps of

cirrus cloud high in the east. These facts were
all noted in the record at the time. At seven
o'clock, when the next readings were taken,

to my surprise tliis moist tract was found to be

nearly filled up with a bank of stratus cloud,

with no other clouds visible. At the same
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time a similar moist region, of 15° altitude and

perhaps 35° length, was discovered in the south-

east ; and this in turn was found fifteen min-

utes later to he partly filled with cloud. After

an hour or so they had all disappeared. Tlie

appearance was as though a body of air heavily

charged with moisture, having liecome heated,

w!is seen rising bodily at six o'clock, while at

seven the conso(]uent cooling had condensed

in part its moisture.

One of the most striking facts noted is the

suddenness with which a hygrometric change

occurs, as indicated by the spectroscope.

During the fine weather of June 30 and Jul}'

1, the spectroscope had indicated unusually

dry air with almost absolute uniformity. Dur-

ing July 1, as the diagram shows, there had

been a very slight increase in the moisture

present, as indicated by an observation at six

P.M. Fifteen minutes l.-iter, happening to

glance through the spectroscope, I was greatly

surprised to see how much blacker the line

looked. A new set of readings was taken,

giving a much higher amount of moisture, as

inilicateil by the sudden rise in the curve.

The sky was almost entirch" free from clouds,

with a light breeze from the south - west.

Measurements were made in both cases all

along the western half of the horizon, the

eastern being too dark at that hour. At seven

o'clock a moderately dense bank of stratus

clouds had risen in the west to an altitude of

1.5° or 20°. The record at seven and seven-

thirty showed little further hygrometric change.

The skj' was soon entirely overcast with clouds.

This hygrometric change was not a mere mo-
mentary one, connected with cloud-formation ;

but the later record showed it to be the begin-

ning of a period of moist air and showery
weather. The hygrometer, it will be noted in

the diagram, gave little sign of change for

some hours. Other sudden changes of equally

striking character have been observed. Tliat,

as has been suggested by Capron and others,

the physical state of the suspended water, the

size of the a(iueous particles, maj- have an influ-

ence in its light-absorbing power, and so ex-

plain in part such changes, is verj' possible ;

but the evidence that such is the case appears

to be far from conclusive.

It is believed that a series of spectroscopic

oliservations, continued for a considerable

period of time at different stations, would
give much light on a number of important
questions in meteorology, particularl3' in the

study of the formation of showers and storms.

The instrument is apparently admirably adapt-

ed to do this work, by its abilit3' to trace

accurately the motions of masses of vapor in

the upper atmosphere. The discussion of the

more important (luestions wdiich arise in carry-

.July l.p.M. .luly 2, A.M.

iiig on this investigation is deferred until a

larger mass of figures and facts have been

accumulated. C. S. Cook.

NOTES ON SASSAFRAS-LEAVES.

There are three distinct forms of sassafras-

leaves. The simplest is ovate, varying to

oval and obovatc. A second form is three-

lobed, the incisions running from near the

middle of the upper half of the leaf's edge to

the centre of the blade. The third form- is

midway between the entire and three-lobed

sorts, and has but one side-lobe ; the opposite

half of the leaf being entire. It is as if one-

half of a three-lobed leaf were joined by the

midrib to the opposite half of an entire one

of the same size. This form may be very ap-

propriately called the ' mitten.'

In the study of these three forms, branches

of sassafras have been gathered from a large

number of places through the • surrounding

country. Some have been obtained from the

woods, and others from the open field.

Branches were cut from the largest trees and

fiom the smallest, from vigorous trees and

those of slow growth. Ten hundred and fifty

leaves were examined : and of these, five hun-

dred and thirteen were entire; four hundred
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and lit'ty-eight, tluee-lol)ed ; and scvcutv-ninc.
• mitten form.'

The first leaves of spring were iiivarialily

entire, and a lolied leaf was rarely found until

the fourth leaf was passed in counting from the

base of the branch toward the tip. No regular

order was discovered. In one case the arrange-

ment was as follows : three entire, four three-

lobed. one 'mitten.' one three-lobed, one
' mitten,' one tlirec-lobed, one ' mitten,' one

three-lobed ; on another branch, four entire,

one • mitten,' five three-lobed, one ' mitten,'

three three-lobed, three • mittens.' The
leaves on short spurs of old trees were nearly

all small and entire ; when the branches were
somewhat longer, and the leaves larger, there

were one or more three-lobed or ' mitten
'

leaves in the middle of the stem. A number
of branches taken from slow-growing trees

gave the following aggregate : entire leaves,

seventy: 'mittens,' sLs ; three-lobed leaves,

three. A vigorous young sprout gave twenty-
seven three-lobed leaves, one ' mitten ' near

the middle of the stem, and no entire leaves.

Another had two entire blades at the base, and
twelve three-lobed leaves above. A number
of these rapidly-growing young trees together

gave twenty-seven entire leaves, fourteen • mit-

tens,' and eighty-one three-lobed leaves.

The entire and smaller leaves are in the

majority on slowly-growing trees ; while, on the

young sjjrouts, larger three-lobed leaves pre-

dominate. The • mitten ' form is mostly found

with the entire leaves. This form of leaf is

probalily about equally divided between the

right-handed ' and • left-handed ;
' though, of

the number found (seventy-nine), those with

the 'thumb ' to the left, when held with under
side upward, exceeded the other sort by half.

About every thirteenth leaf is a ' mitten.' — a

form not found mentioned in the botanical de-
scription of the sassafras.

There seems to be no order in the arrange-
ment of the three forms upon the branch.
Leaves from the buds were examined, and all

of tlie three forms were found. Each kind is

distinct, from a very early state ; and there is

no indication that one ever passes into the oth-

er. No intermediate forms have been found.

The venation of the three forms is very much
the same. There is a midrib running length-

wise through the leaf, and a strong lateral vein

on each side, which nms from near the base
to beyond the middle of the leaf. Smaller
veins form the framework of the middle and
upper parts of the leaf. The portion of par-

enchyma absent in a lobcd leaf is midway
between the strong lateral veins. This is

very clearly shown in a ' mitten,' where one
side is lobed, and the other entire. It would
seem as if the lobing is a failure to fill up
the framework, and apparently due to a too

vigorous growth of the veins, and a lack of

a sullicieni amount of the soft, tilling tissue.

In the formation of leaves the sassafras is

certainly ' at loose ends,' but in this it is not

alone.

Fig. 1 shows an entire sassafras-leaf; fig.

2, a three-lobed leaf; and fig. 3, a 'mitten.'

Fig. 4 shows the young leaves of the three

forms. All the illustrations are drawn from

natiu'e. Uvron D. Hai.stkd.

Nfw York, July -J. 18S:J.

THE UNITS OF MASS AND FORCE.

In the original definition of the gram it was
regarded as a weight, and therefore a force,

being the weight at the level of the sea, and
at the latitude of 45°, of .one cubic centimetre

of water at its maximum densit}'. It was thus

virtuallj' defined as a force. But as we shall

soon see, although defined as a unit of force,

it has become in practice a unit of mass. In

the C. G. S. system of units this change is

accepted, and the definition is modified accord-

ingl^v ; that is, one cubic centimetre of water
is taken as the unit of mass, and this mass is

called the gram without reference to its weight.

In volume i., C'oiirs <Je physique, M. Jamin
criticises this change. The high standing and
character of this great work, as well as the emi-

nence of its author, entitle his views to respect-

ful consideration, especially as the question

involves the fundamental elementary concep-

tions of physics in a way to render it of inter-

est to the general student.

AVe set out with the proposition that what
we commonly consider units of weight, such as

the kilogram and pound, practically become
units of mass in all the ordinary affairs of life.

The reason is, that in practice bodies are

weighed by balancing them against pieces of

metal, and not by means of a spring balance,

A pound weight is indeed heavier the farther

north we go ; but then, whatever we weigh
with it is heavier in the same ratio. Accord-
ingly, if by means of a weight we weigh a

pound of tea at the equator, iit. the poles it

will still weigh the same as a pound weight,

although in reality heavier than at the equator.

This is obviously a great practical and com-
mercial convenience ; because the quantity or

mass of the tea is the important question to

those who deal in it. while its gravitating force

is of secondary importance. Were a perfect
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spring l)ahiiice used which measured absolute

weight, the dealer who should purchase tea at

one latitude, and sell it at another, would be
subject to a gain or loss, depending upon the

difference in the force of gravitj'.

It is not, however, on merely commercial
grounds that the change rests. For scientific

purposes a unit is used as a term of comparison
between different quantities of the same kind,

and must be so defined and chosen as to fulfil

this function with the greatest convenience.

Now, a unit of force which sh.all furnish a di-

rect and convenient standard of comparison
between forces or weights at different places is

entirely impracticable. At an}- one place the

weight of a given mass of metal may be taken
as a convenient unit ; but this unit will change
when we go to any other place, owing to the

difference in the force of gravity. Indeed,

ever}' student of phj'sics knows that the meas-
ure of the force of gravity at any one place

is one of the most delicate and difficult prob-

lems in physics. In the definition w'hich re-

fers to the latitude of 45° it is assumed that

the force of gravitj' is the same at all points on
this parallel. We now know that this is not

the case, and that if we adopt such a unit we
shall have to define the exact spot on the

earth's surface which is taken as the standard.

Reference to such a standard woiild be imprac-

ticable. Hence a unit of force must be sub-

sidiary to the unit of mass. The most conven-
ient way of fixing it is to take the unit of mass
as known, and to determine the force of gravity

at the place of observation. The combination
of the two gives a standard bj' which weight
may be expressed iii force. To be more ex-

plicit : if we have a piece of metal the mass of

which we know to be one gram, and if we deter-

mine the force of gravity at the place to be n,

then the gravitating force of that piece of metal
will be known to be n units of force. In prac-

tice this must be the method used in physics,

if an accurate measure of forces is reallj- re-

quired.

Let us now consider M. Jamin's objections.

He says that the mass of a bod^- is not suscep-

tible of direct determination ; for to mea,sure it

we must commence bj' determining its weight
in a balance, .and afterwards dividing by the

number which expresses the acceleration of

gravit}- at the latitude of 45° and at the level

of the sea. It is difficult to attribute this re-

mark to anj- thing but inadvertence, since the

division by g at 45° is necessary oulj" on the
French system. If we measure it by means of
a balance having grams as weights, the result-

ing weight is at once the mass on the C. G. S.

system, no matter where the weighing is made,
and therefore needs no division whatever.

lie then adds, "Suppose, on the contrary,

that we have to measure a force : we determine
it directly bj- means of weights at the place of

observation. Afterwards wc apply to these

weights the corrections relative to the latitude

and the altitude, to have an expression of the

force as the function of a normal gram. We
must remark that we cannot avoid these correc-

tions to taking mass as the fundamental unit

;

because it is always weights that we measure,
and the course followed in the experiments is

necessitated bj- the nature of things.
'

' This is

quite true, but it does not prove that one sys-

tem affords anj' more convenient unit of force

than the other. Sniux Newcomb.

STANDARD RAILWAY TIME.

The problem of simplifying the sj'stem of

time standards used by the railways of this

countrjT seems to be near solution. The rep-

resentatives of various railway-lines, who are

to-day in session at Chicago, will receive the

report of the secretary, Mr. W. F. Allen, and,

it is expected, will take final action. For some
years past, committees of various scientific

bodies, as the American metrological societj',

the American association for the advancement
of science, and the American society of civil en-

gineers, have called attention to the urgent need
of reform in the standards of time in use, and
suggested plans for action. The railways,which
are naturally most interested in the movement,
have recently taken hold of the matter in ear-

nest. The plan which has met with the most
favor is that in which five standards of time,

differing by consecutive hours, are proposed
for the whole territory occupied by the United
States and Canada. These are based upon
the meridians from Greenwich, but receive

other names for purposes of convenience. It

is proposed bj- the railways that in Canada the

standard shall be known as intercolonial time,

and shall coincide with the local time on the

meridian four hours, or 60°, west of Greenwich.
In the United States the standards will be
known as eastern, central, mountain, and Pa-
cific time, and coincide with the local times ou
the meridians five, six, seven, and eight hours,

or 75°, 90°, 105°, 120°, respectively, west of

Greenwich. The advantage of this system is,

that the standards will differ from the true

local times of the various parts of the country

bj' amounts not greater than thirty minutes, if

the divisions are made rigidly according to

longitude, and no one will be inconvenienced
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thereby. The great difficulty, however, of the

phin, lies in the selection of the places where
the changes of one honr are to be made ; and
as some of these, especially that between east-

ern and central time, must pass through coun-

try well settled, no matter how much freedom

is allowed in selecting the points of change, it

has seemed to many that the inconvenience

would be great. Kailwa}- interests require

that the changes be made at the tei-mini of

sections of the road, which are often large

cities. At tliese points there will be two times,
— one for eastern, one for western roads, ditler-

iiig by an hour. In dealing with this practical

dilficiilty, the railways have shown a desire to

conform as nearly as possible to the theoretical

system, but have adopted the principles that
" changes from one standard to another should

be made at well-known points of departure,"

and that •' these ciianges should be made at

the termini of roads, where changes now occur,

except on the transcontinental lines and in a

few other unavoidable cases, where the}' can

be made at the ends of divisions."

At the railway-time conventions held in St.

Louis and Xew-York City in April last, the

following resolutions were adopted :
—

1°. That all roads now using Boston, New
York, Philadelphia. Baltimore, Toronto, Ham-
ilton, or W.ashington time as standard, or

standards based upon meridians east of those

lX)ints, or adjacent thereto, shall be governed
by the seventy-fifth meridian or ' eastern time

'

(four minutes slower than New-York time).
2°. That all roads now using Columbus.

Savannah. Atlanta, Cincinnati, Louisville. In-

dianapolis, Chicago, Jefferson City, St. Paul,

or Kansas City time, or standards based upon
meridians adjacent thereto, shall be run by
the ninetieth meridian time, to be called ' cen-

tral time ' (one hour slower than ' eastern time,'

and nine minutes slower than Chicago time).
3°. That west of the above-named section

the roads shall be run bv the one hundred and
fifth and the one hundred and twentietli merid-

ian times respectively (two and three hours

slower than ' eastern time ' )

.

4°. That all changes from one hour standard
to another shall be made at the termini of

roads or at the ends of divisions.

Another resolution provided that the secre-

tary- should prepare a pamphlet containing an
explanation of the subject, with accompany-
ing maps, and endeavor to secure the acquies-

cence of all parties to the proposed plan, that

the next convention miglit take final action.

The report of the secretary contains a fine

railway-map, with the standards proposed for

each road designated by different colors. It

is the intention to use the eastern standard
from Maine and the eastern coast to Detroit,

Mich., and Bristol, Tenn. ; but all the Ohio and
(ieorgia railways will use the central stand-

ard, as well as those in Pennsylvania west
of Pittsburg. The western railways whose
termini are in Buffalo, Salamanca, and Char-
lotte, are allowed to use the central stiindard

as far east as those points. The important
places where the change of one hour from
eastern to central time occurs, are Detroit,

Buffalo. Pittsburg, Charlotte, and Augusta.
The change from central to mountain time is

made at Bismarck. North Platte, Wallace,
Coolidge, and others ; from mountain to Pacific

time, at Ogden, Yuma, and others.

The secretary, ]Mr. Allen, has received assur-

ances from the great majority of roads, that

the system is approved. At the beginning of
this month, railways operating 70,000 miles

of road had responded favorably ; and replies

were coming in daily, none in the United
States having refused assent. Tlie roads cen-

tring in Boston gave assent, provided satis-

factor}' arrangements could be made with the
Cambridge observatory, upon which they de-

pend for their time-signals. Of this there

can be no doubt, as it may he assumed that

everj- observatory in the country will contribute

its part in the movement which inaugurates

such a needed reform. The eastern standard
differs from Boston time by sixteen minutes.

It seems almost certain, then, that the con-

vention now in session will authorize the pro-

posed change, and appoint a time when the

plan shall be put into practical operation.

On that date the observatories will make the

change in their signals which the railways use,

and the s3-stem will at once be under trial.

The next question will be, whether the cities

will adopt the railway system for their use.

Of tliis there can be little doubt; and, in cases

where two standards differing by an hour
come together, it will be necessary to adopt
one of the two for the city standard. The
state of C'onnecticut, which several years ago
hastily adopted New-York time for the stand-

ard, will have the small change of four min-
utes to authorize. All these adjustments may
be left to the future. They will be made
or not, as the popular interests demand. Of
the wisdom of the action of the railwaj- man-
agers there can be no doubt. Without dis-

cussing the relative merits of the plan adopted,

and others which liave been suggested, it is

certain that the present confused arrangement
should be abolished. The new plan is simple
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and practicable ; and its adoption is an impor-

tant reform, whicli is deserving of hearty snp-

port and encouragement.

LETTERS TO THE EDITOR.

Phalansteriuin digitatum Stein.

There is no published evidence that the infusorial

colony here referred to has been seen by any observer

excejjt its German discoverer. It is stated not to

occur in English waters ; and this uncommon animal-

cule had not been taken in America, until the writer

recently found it in considerable profusion, attached

to the leaflets of Myriophyllum from a millpond near

this city. The colonies and the enclosed zooids dif-

fer from their German relatives in no essential char-

acter, the only perceptible divergence being in the

somewhat smaller size of the American Infusorium.

The tubular colonies, which take an irregular digit-

like form, and branch somewhat dichotouiously, are

in great part built up of granular digestive rejecta-

menta remarkable for their coarseness. The distal

extremity of each tubule is slightly inflated, each

zooid sitting singly in the hollow thus formed, except

after having undergone the reproductive process,

vphen two or more may be present, the flagellum alone

extending beyond the aperture.

The conical collar, embracing the flagellum for

some distance above its point of origin, is often

thickened by an outward flow of the body-sarcode

;

hut whether a regular circulation takes place in the

collar substance could not be determined.

Although the zooids are apparently entirely free

from all connection with the walls of the zoocytium,

they have tlie power of suddenly darting back into

the tubules for a distance equal to two or three times

their length. They seem to exercise this accomplish-

ment at pleasure, but especially when any unwelcome
object comes in contact with the flagellum. I have

seen a large animalcule glide across the front of a

colony, and each zooid in regular succession, as its

flagellum was touched, shoot back into the tube, re-

maining there some minutes before cautiously reap-

proaching the aperture. -

I have several times witnessed the reproductive

process, and have verified the statement that it takes

place by transverse fission. An interesting fact in

this connection is, that the only other species of the

genus reproduces itself by dividing longitudinally, a

method directly the opposite of that which obtains

with the present form.

The two posteriorly located contractile vesicles pul-

sate at intervals of about thirty seconds.
Dr. Alfred C. Stokes.

Trenton, N.J.

Solar constant.

I enclose a translation of a portion of a letter to me
from Dr. Josef Pernter of the Austrian meteorologi-

cal service. Dr. Pernter writes :
—

" Speaking of radiation, I remember to have read several times

in Science, under the ' letters to the editor,' various things con-

cerning the solar constant,— lately, a letter from John LeConte,

but which, like former communications, appears to make the

subject a little unclear.
" The solar constant is a quantity of heat, and the number which

is the expression for the solar constant must mean calores. If,

for example, Viollc says the solar constant is 2.54, then it must
be 2.64 calores. But since the solar radiation is a summation,

during time, extending over space, the duration and the surface

certainly come into the question. The minute has been taken

as the unit of time, and the square centimetre as the unit of

space.
" That the solar constant is 2.54 calores, means, therefore, that

the sun's rays bring to the outside of our atmosphere, in each
minute, 2.54 heat-units upon each square centimetre. What be-

comes of llRsr iKiitiiiiits, or calores, does not belong at all to

the conci'i'liiin ^i tin.- >u!;tr constant.
"Thcncu s. liar c.ih.-lant of r.,anglcy, 2.84, signifies, consequent-

ly, tliat till- ;iiiiiniiil "I liiMt furnished per minute per square centl.

metre by solar radiation is 2.S4 calores. But this number, 2.84

calores, must be comprehended. Lately the term 'ealore' has

been used in two signiflcatiuiis, — the large ealore, or the amount
of heat that raises one kilogram uf water 1'

: and the small ealore,

or the amount of heat which rai-^ies a Lxrain of x\ ater 1°. The laU

ter, or small ealore, is applied to llie solar cnnstant. Expressed
in large calores, the solar constant of LauKkv would not be 2.84,

but .U02S4 calores; that is, 1,000 times sinalk-r.
" After these explanations, one can immediately say how many

great or small calores fall upon the square ractic per minute from
the solar radiation; viz., 10,1100 times as many as on the square
centimetre."

FRANii Waldo.
Deutsche seewarte, Hamburg, Germany,

Sept. 16, 1883.

Dissemination of Phlox.

I have bad for some time past, on my table, some
capsules of Phlox Drummondii, which is so com-
monly cultivated in gardens. The capsules were
picked while still green, and had dried gradually.

Several times I have been puzzled at finding small

seeds and parts of the capsule of a plant on the table,

and could not think where they came from ; but, a
day or so since, I heard a sharp pop, and, looking up,

saw that one of the capsules had burst, and sent the

seed several feet away. Since then it has often oc-

curred. This is an evident means for the dissemina-

tion of the seed. The most of the capsules I have
e.^amined have perfected only one seed, instead of

three; and the sudden opening of the capsules have
sent the seeds flying far and wide.

.los. F. .Tames.
Cincinnati, O.

The Iroquois institutions and language.

The very courteous and complimentai-y manner in

which my work on the Iroquois book of rites has been
noticed in a recent number of this journal has made
me reluctant to take exception to any portion of the
review. On further consideration, however, I must
beg to be allowed, in the interests of both science and
history, to refer to one or two of the remarks of my
friendly critic. He expresses the opinion that ' the

sceptical reader ' may be inclined to regard the por-

tion of the work which relates to ' the league and its

founders ' rather as ' classic liistorical romance ' than
as history; and this on the sole ground (as 1 under-
stand his suggestion) that the Iroquois cannot be
supposed to have been capable, five hundred years

ago, of the intellectual efforts implied in this narra-

tive. This suggestion, it will be seen, opens up the

entire question of the comparative mental capacity of

civilized and uncivilized, or rather unlettered, races.

The question is one altogether too large to be fully

discussed in this place. But as regards the particular

subject now referred to, I may remark that the exist-

ence of the league itself, with all its judicious and
statesmanlike regulations, is a fact of which there

can be no possible question. Any one can see this

remarkable constitution in full and vigorous opera-

tion among the three thousand Iroquois on their Cana-
dian reservation. There is ample evidence to show
that this league existed in its present form when
the people who maintained it first became known
to European explorers. It is clear, therefore, that

whatever intellectual power was needed for its for-

mation was possessed by the Iroquois before they ac-

quired any tincture of foreign civilization.

But why should their capacity for forming such a
government be questioned? The Iroquois tribes, when
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first known to Enropeans, and iloubtless for centu-
ries before that time, were in a social stage at least

as far advanced as that of our German ancestors in

the days of Tacitus. We Icnow that these barbarians,
if we choose so to style them, liad evolved a regular
system of government, combining very ingeniously
the methods of democracy and aristocracy, and com-
prising the germs of the English constitution. On
this point the often-cited passage of Montesiiuieu will

bear to be requoted and emphasized. " In perusing,"
writes the great legist, '" the admirable treatise of

Tacilus ' On the customs of the Germans,' we find it

is from that nation the English Iiave borrowed the
idea of their political go\ ernment. This beautiful

system was invented first in the lO'iods." Will any
one reply that the German barbarians, being of the
Aryan stock, must be supposed capable of intellectual

achievements which barbarians of the Indian race

could not be expected to compass ? I think the able

and lilieral-miniied reviewer will agree with me, that
reasoning of this ' high priori ' sort, which assumes
the very point in (luestion, would be any thing but
logical or satisfactory.

The reviewer is kind enough to say that many of

the chapters in my volume " indicate immense re-

search, and are of great value both ethnologically

and philologically." I can assure him that equal
diligence was exercised in preparing the chapters on
the league and its founders, and I know of no reason
why they should be deemed less accurate or less valu-
able. In these, moreover, as well as for the other
portions of (he work, I have been careful to indicate
the sources of my information. Xothiiig will be easier
than for any one who has doubts as to its correctness
to repeat my in(iuiries, and to satisfy himself on that
point. But I am happy to say that the communica-
tions which reach me from many quarters seem to

show that no such doubts are likely to be entertained
;

at least, by any wellinforTued persons. Writers of
the highest authority on American and Indian his-

tory receive the statements of the book as entirely

authentic, and speak of it in terms too flattering for
me to repeat.

Let me conclude by expressing the pleasure with
which I have learned from this review that the valu-
able work of the excellent and indefatigable mission-
ary-linguist, the late Father Marcoux, on the Iroquois
language, is about to be published by the Bureau of
ethnology. The itiioms of the Hurou-Iroquois group
stand, perhaps, at the head of the liest-known Indian
languages as subjects of philosophical study. It is

doubtful if even the Quichuaor the Aztec equals them
in comprehensive force, or in subtlety of distinctions.

More than two centuries ago the learneil missionary
Urebeuf was struck with the resemblance of the
Huron to the Greek ; and in our own day I'rofessor

Max MiiUer, after a careful study of the Mohawk
tongue, has expressed the opinion that the people
who wrought out such a language ' were powerful
reasoners and accurate classifiers.' The works of
M. Marcoux, in conjunction with those of his dis-

tinguished pupil and successor, M. Cuoq, will afford
ample means for the study of one, and perhaps the
finest, of this remarkable group of languages.
In connection with this subject, it is proper to refer

to the doubt expressed by the reviewer as to the
correctness of the linguistic works of the French
missionaries. It is suggested that they have made
mistakes in grammar, and in particular that they
have not been able to distinguish between the femi-
nine and the imleterminate intlections. Now, it must
be remembered that the intelligent and well-educated
missionaries, whose competency is thus iiuestioned,

have for many years spoken and written the Iroquois
language almost as familiarly as their native speech,
and have published many books in that language for

the use of their converts. Their preilecessors. whose
I'xperience they have inherited, had been engiiged in

iIk^ same work for more than two hundred years. To
suppose them so grossly ignorant of the grammar of

the language as is now suggested is much the same
as supposing a professor of Latin in an English or
.Vmerican college to be unable to distinguish between
the genitive and the accusative ciisei in that language.
If the work of Marcou.t is so erroneous, it is clearly
unfit to be published in a national scries like that of
the Ethnological bureau. In justice both to the mis-
sionaries and the bureau, I am glad to be able to show,
by the best possible evidence, that the suspected
errors do not exist. The Irocjuois must be supposed
to know their own language. The text of their Book
(•f rites, fortunately, presents a test which is conclu-
sive. In preparing the translation of this text, with
the aid of the best native interpreters, I had occa-
sion, as the appended glossary shows, to make con-
stant use of the publications of >I. Cuoq on the
Iroquois tongue, and found them invariably correct.
In particular, I may mention, the indeterminate
form frequently occurs, employed precisely as indi-
rated by him. The bureau may tlu'refore safely
add the work of JI. Marcoux to the other valuable
publications which have done so much credit to the
scholarship of their authors and to the liberality of
the government. H. H.\i,k.

THOMSON AND TAIT'S NATfRAL
PHILOSOPHY. —1.

A treatise on milural philo.top/u/. By Sir Willia.m
TuoMso.v LL.D., D.C.L,' F.Il.S., and P. G.
Tait, M.A. Vol. i., partii , new edition. Cam-
bridge, f/niVersiV// /)res.«, 1883. 25-1- 527 p. 8°.

The first edition of vol. i. (2."i-|-7i'7 p.) of
this work was publishi^d by the delegates of the

Cl.ireiidoii press at 0.\fofd, 1SG7. The authors
then intended, as api)eais from thi-ir preface,

to complete the work in four volumes. The
remaining tliree volinnes have, liowever. never
a()pearcd, iiuich to the rcgivt of all students of
mathematical physics ; and the authors state

tiiat tlie '• intention of proceeding wltii the

other volumes is now definitely abandoned."
In 1871* a iie\v and enlaigod edition was

iniblished of a portion of vol. i., entitled part

i. (17-|-.')08 p.), including that part of the

first edition contained in the first 3."]G pages

;

and now we have the remainder of vol. i., en-
litled part ii., which litis been enlarged by im-
portant additions from '>'.){) to y27 pages.

At p. 22 will be found a schedule of the ,

alterations and additions in part i.. and, at

!>. 21, those of part ii. "'The most important
part of the labor of editing part ii. has been
borne by Mr. (i. H. Darwin," whose remark-
able papers in the Philosophical transactions

upon the mathematical physics of the earth,
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j)ast and present, have placed him in the front

rank of the cultivators of that science. His
contributions to part ii. are duly accredited to

him in the above-mentioned schedule.

The original object of this treatise is stated

to bq twofold ; viz., " to give a tolerabl}- com-
plete account of what is now known of natural

philosoph3', in language adapted to the non-
mathematical reader, and to furnish to those

who have the privilege which high mathematical

acquirements confer, a connected outline of

the analytical processes by which the greater

part of that knowledge has been extended into

regions as j'et unexplored hy experiment."

From the nature of the case, the success of

the authors in the attainment of their first object

was small, compared with the second ; for in

order to give an intelligible account, to one un-

accustomed to mathematical reasoning, of the

general tenor and results of such reasoning,

requires not onlj' capacities such as few mathe-

maticians have had in our daj', except Clifford

,

but requires, also, an amount of space incom-

patible with the second and principal object

which the authors had in view. In order,

however, better to reach the non-mathematical

reader, the authors published a work entitled

' Elements of natural philosophj-, part i.,'

which was only an abridgment of 'this 'trea-

tise,' made by simply omitting all the advanced
mathematical developments.

The second and principal object, however,

of the authors, was one in which thej^, perhaps,

were better fitted to succeed than auy who
could be selected. Their object was a large

one, and its attainment was undertaken in a

large way. It involved the presentation of the

general subject of kinematics, or the geometry
of motion considered apart from the forces

causing it, including the exposition and use of

generalized co-ordinates ; and the considera-

tion of harmonic motion, which " uaturallj^

leads to Fourier's theorem, one of the most
important of all analytical results as regards

usefulness in physical science," and including,

also, the higher parts of the analj'tical discus-

sion of curves and surfaces in space, of three

dimensions. Next it required an extended
development of dynamical laws and principles

founded on Newton's Principia, comprising the

dynamics of a particle and of a rigid body,

and the whole of what is now termed kinetics

worked over and " developed from the grand
basis of the conservation of energy-." The
scope of the work demanded, also, the estab-

lishment of the principal formulae of spherical

harmonics, a branch of analysis whose charac-

ter we shall explain more at length hereafter.

All these and other subjects, which are usu-

allj- regarded as but distantly related to the

subject in hand, form a necessary- part of a

work whose object is as wide as that proposed
by the authors. But it is hardly too much to

saj-, that every important thoorj- treated has
received at theii' hands, not only elucidation,

but additions of importance.

In order to make this paper as useful as

maj' be, it has seemed best, in what follows, to

content ourselves with the attempt to give an
account to mathematical readers of the more
important developments contained in the work,
and not to engage in the task of trying to make
an elucidation of its contents suitable for the

general reader.

When we come to consider in particular the

contents of part ii., it is found to be upon
the general subject of statics; though man}'
subjects, such as elasticity, the tides, etc., not

usuallj- treated in works on that subject, are

here included. It consists of three chapters,

the first of which is but five pages in length,

and is merely introductory. It states and illus-

trates the utter impossibility of submitting the

exact conditions of anj' phj^sical question to

mathematical investigation by reason of our
ignorance of the nature of matter and molecular

forces, but shows that approximate solutions

obtained bj- neglecting forces which do not af-

fect the conclusions sought to be established,

and bj' regarding bodies as rigid which are

iiearlj' so, lead to practicall}' the same results,

as to the equilibrium and motion of bodies, as

we should be led to bj' the solution of the infi-

nitely' more transcendent problem which has
regard to all the forces acting.

In case, however, we consider the bending
or other deformations of bodies regarded as

elastic, we make a second approximation to

the exact treatment of physical questions ; and,

by introducing modifications of elasticity due
to changes of temperature, we should make a
third approximation, which might be cairied

one step fiirther bj' taking account of conduc-
tion of heat, and farther still by considering

the modifications of ordinarj' conduction due
to thermo-electric currents, etc. In view of all

this, the authors saj', " The object of the pres-

ent division of this volume (i.e., part ii.) is

to deal with the first and second of these ap-

proxiinations. In it we shall suppose all solids

either rigid (i.e., unchangeable in form and
volume) or elastic; but, in the latter case, we
shall assume the law connecting a compression
or a distortion with the force which causes it,

to have a particular form deduced from ex-
periment. . . . We shall also suppose fluids,
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whether liquids or gases, to be either compres-
sible or incompressible, according to certain

known laws ; and we shall omit considerations

of fluid friction, although we admit the consid-

eration of friction between solids."

The ne.xt chapter (v.) comprises pp. (3 to

100, and its especial object is set forth in the

iutroductor3- section (454), as follows: -'We
naturally divide statics into two parts, — the

equilibrium of a particle, and that of a rigid or

elastic body or system of particles, whether
solid or fluid. In a very few sections we shall

dispose of the first of these parts, and the rest

of this chapter will be devoted to a digression

on the important subject of attraction." In

other words, this chapter is devoted, with the

exception of a couple of pages, to an extended
treatment of attraction according to the law of
the inverse square of the distance as applied

to gravitation, electricity, and magnetism.
After a brief investigation of the usual for-

mulae for the attraction of the spherical shell,

circular disk, thin cylinder, circular arc, etc..

the main subject of the chapter is reached,

which is the modern mathematical theory of

potential ; which theory is the principal means
now employed in the discussion of questions

relating to the distribution of attracting matter,

and the forces caused by it. This theory, due
as it is to the anal3-tical discoveries of Lapl.ice.

Green. Gauss, and others, might, ueverthelcss.

have long remained comparatively barren of
fruitful results in physics, had it not been for

the genius of Faraday, who, though unskilled in

the use of analysis, had a most powerful grasp
of geometric and physical relations. In the

words of another,' •' Faraday, in his mind's
ej'e, saw lines of force traversing all space,

where mathematicians saw centres of force at-

tracting at a distance ; Faraday saw :i medium
where they saw nothing but a distance ; Fara-
day sought the seat of the phenomena in real

actions going on in the medium, thej- were sat-

isfied that they found it in a power of action at

a distance." He conceived of lines of gravi-

tational force as holding the planets in their

orbits. These lines radiated tln-ough all space
from the attracting body as a nucleus, regard-

less of the existence or non-existence of bodies
upon which the attraction could be exerted.

Furthermore, Faratlay thought of each attract-

ing body as surrounded at dillercnt distances
by successive level surfaces, — like that of the

ocean, for example, or the upper limit of
the atmosphere ; which surfaces cut the lines

of force everywhere at right angles. This was
not only true of gravitating matter, but each

' rrefiicc of MaxwelPii Klcctrlcity and magnetifltn.

electrified body also had its s3-stem of lines of

electrical force, and its corresponding system
of level surfaces ; and each magnet had its

magnetic system as well. The geometry of

these lines and surfaces is the basis of Fara-

d.ay's reasoning in his ' Experimental re-

searches,' and is the geometric truth hidden
in the analytic discoveries clustering around
Laplace's, Poisson's, and Green's theorems.

That we may call these relations more clear-

ly before the mind, consider for a moment the

so-called ' equation of continuity ' of an iueom-

pressible fluid ; which equation is divined from
the geometric truth, that the quantit3' of such

a fluid, which flows into any assumed closed

surface, taken entirel^y within it, is equal to that

flowing out, or that the total ^ot« is nil. This

is preciselj- expressed by the equation

fFdS-0, (1)

in which d ^ is the area of the element of the

assumed closed surface, F is the normal flow

per square unit at thiit element, and the limits

of integration are so taken that it extends over

the entire surface. There is also another form
of the equation of continuitv, expressing the

kinematic truth, that, in an incompressible

fluid, the variations of the component veloci-

ties in the directions a;, y, z, balance ; i.e., their

algebraic sum is nil, which m.ay be written

thus :
—

du dv du>

dx dy dz
0, (2)

in which m, v. to, are the component velocities

in the directions .c, ?/, z, respectively.

Now, it is not difficult to picture to the mind
tiie motions occurring within the mass of an

incompressible fluid ; such as water, for exam-
[ile. In whatever waj- it nia^y be moving, we
can think of strc.am-lines along which the dif-

ferent parts of it flow. A number of these

lines, side b\- side, can be taken to form a

stream, and can be thought of as bounded by
a kind of tubular surface ; which surface might
be regarded as the boundary of tiic stream,

which isolates it from surrounding streams. If

tiie stream has the same velocity at every point

along the tube, then its cross-section must be

uniform ; but, where the velocitj' is less, the

cross-section is proportionately increased, and
vice versa. This follows from the fact that

tlie same quantity must pass each cross-section

per unit of time. A tube in which a unit of

volume passes a given cross-seetion per unit

of time is called a unit-tube. Now, the forces

of attraction in free space, caused by any dis-

tribution of matter, electricity, or magnetism,
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follow pi'ecisel3' the same laws as the velocities

aud flow of incompressible fluids ; for, consider

for the moment the lines of force starting from

the surface of some attracting body (a magnet,
for example) . Thej' gradually diverge as the

distance increases, and curve away into space.

Each one of these lines may be taken as the

representative of a definite amount of attraction,

which is the same at all points along it ; and if

a tubular surface be supposed to exist, includ-

ing everywhere certain of these lines which lie

beside each other, and no others, the total

amount of force acting across everj' cross-sec-

tion of the tube is the same : hence equations

(1) and (2) apply as well to forces of attrac-

tion as to velocities of an incompressible fluid,

provided F, k, v, w, be taken to be the compo-
nent forces along the normal and along a;, y, z,

respectively, and provided that none of the ut-

tractiug matter be contained within the closed

surface considered in equation (1), or at the

point considered in equation (2) . In order to

the farther development of these equations, let

us compute the work which would be obtained
in carrying a unit of attracted material from
one given position to another. The work is

found from the usual expression

r =^ - /{udx + vd7j + wds:), (3)

in which it^v,w, being component forces, the

limits of the integration are the co-ordinates of
the two given points ; but what path is taken
between these points is of no consequence,
hecause the amount of work depends alone
upon their difference of level

:

(4)
dx' dy' dz

in which the right-hand numbers are partial

differential coefficients. Fis evidentlj- a func-

tion of the co-ordinates such that its value de-

pends upon position, and not upon the kind of

co-ordinates employed. The point which fixes

the lower limit of the integral in (3) is usuallj^

taken at infinity ; and the value of Ftaken be-

tween it and the point fixing the upper limit

is called the potential of the latter point.

By help of (3), we may put equation (1) in

the form
rdV

^

duJ\ !S = 0, (5)

in which d u is the element of the normal to

the closed surface considered.

And b3' substituting in (2) the values given
in (4), we have,

d^ V d^V dTF
dz-

0, (6)
djf' ' dy'^

which is Laplace's equation, and is often

written in the abbreviated form, V- V = 0.

Poisson showed, that, when the point at which

the potential is to be computed is within the

mass of the attracting matter, the right-hand

member of (6) should no longer be 7iil, but
47r/j instead, in which

i>
is the density of the

matter at that point. Similarly, the right-hand

member of (5) becomes iwrn when an amount
of matter m is included within the closed sur-

face considered.

Equation (6) states that T^must be such a

function of the co-ordinates, that, if we take

its three partial second diflerential coefficients

and add them, their sum is iiil. What possible

algebraic forms are there which fulfil this con-

dition? Thej' are, of course, to be found bj'

attempting to solve the differential equation

(6). But it is to be seen beforehand, from
the manner in which that equation was es-

tablished, that it must have an infinite num-
ber of solutions ; for Fmust be such a function

as to be capable of expressing the work to be
obtained from a unit of attracted matter when
brought from infinitj- into the presence of

attracting matter, whatever its distribution in

space. The function T^ must therefore, in

general, be difl5erent for every different dis-

tribution of attracting matter.

The integration of equation (G), and the

discussion of its various solutions, constitute

the branch of mathematics called spherical

harmonic analysis ; and to it the authors have
devoted pp. 171 to 219, in part i. The for-

mulae there obtained are employed, whenever
required in the present chapter, to express

the potential, or the attraction of matter dis-

tiibuted according to laws not conveniently to

be treated bj' less elementary methods.

As the study of spherical harmonics has

been comparati\-ely neglected in this country,

a short digression, explaining some of their

properties, ma^- be useful.

From the nature of attraction, it being to-

ward fixed centres, it appears that polar co-

ordinates would be more suitable to express its

relations than rectangular co-ordinates ; and,

in fact, equation (G) is usually tr.ansformed to

polar co-ordinates in space before integration,

which co-ordinates maj' be taken to be the

radius vector, the latitude, and the longitude

of the i)oint at which the potential is com-
puted.

It may be shown that there are two general

forms of solution of this polar differential equa-

tion,— one in ascending powers of the radius

vector ; and the other in ascending powers of

its reciprocal, with coefficients depending upon
sines or cosines of the angular co-ordinates.
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As these series uuiy be broken off at iiiiy point

bv tlie vanishing of the arbitrary niiuierical eo-

efflcients introduced during integration, these

soUitions m.iy l)e in terms of the radius vector

of any degree, jjositive or negative.

It is then found that a most important and
simple class of sohitions, called zonal harmonics,

is those which are independent of the longi-

tude, and consequently contain but two varia-

bles. — the radius vector and the latitude.

If in any iiarmonic we assume some special

value of the radius vector for consideration,

we evidently confine our attention to a spheri-

cal sinface : and tlie ex()ression is then spoken

of as a surface Iiarmonic, in distinction from

that in which the radius vector is a variable,

in whicli case it is called a solid hannonic.

On the surface of a sphere of given radius,

it is possible to sujipose the values of a surface-

harmonic to be laid otf grapliically along the

radii to each i)oinl, toward or aw.iv from the

centre, according to their sign. This will give

a picture to the mind of the distribution of the

surface-harmonic.

Now. in a zonal harmonic of the first jiosi-

tive degree (which varies as the sine of the

latitude) the surface-distribution is all positive

on one side of the equator, and all negative

on the other. A simple zonal harmonic of the

second degree has a distribution like that in-

cluded between a nearly spherical ellipsoid of

revolution about the polar axis and a sphere

when the two intersect along two parallels of

latitude. The ellipsoid may be prolate or ob-

late. The number of zones depends, in any
case, upon the degree of the zonal hannonic.

and is such that the number of parallels of lati-

tude at which the distribution changes sign is

the same as the degree ; and they are symmet-
rically situated about the equator, so that in

the odd degrees the equator is itself such a

parallel.

There are other .solutions, called sectorial

harmonics, in which the surface-distribution

changes sign at equidistant meridians, and
other solutions still, which are a combination of
these two, called tesseral harmonics, in wliich

tlie sign of the distribution changes, checker-
board fa.shion. at parallels and meridians. The
sectorial harmonics are, however, in reality,

nothing more than the combination of a num-
ber of zonal harmonics of the same degree,
whose poles are situated at equal distances

along the equator ; and the tesseral liarmonics

are combinations of the sectorial with the

zonal harmonics. Indeed, the most general

harmonic is one by means of which any sur-

face-distribution whatever maj- be expressed by

properly determining the constant coellicieuts,

and is merely a combination of zonal harmon-
ics superposed one upon another, with poles

situated in some irregular manner upon the

sinface of the sphere. This lirings ns to the

fundamental theorem stated in section r)87,

upon which the special importance and useful-

ness of these functions rest, — "A spherical

harmonic distribution of density (i.e., matter)

on a spherical surface produces a similar and
similarly placed spherical harmonic distribution

of ])otential over every concentric spherical

surface through space, external and internal

;

and so, also, consequently, of radial component
force. . . . Tlie potential is, of course, a solid

harmonic throu<£li space, both external and in-

ternal ; and is of positive degree in the internal,

and of negative degree in the external space,"

as is evidently necessary, if the series express-

ing the potential in these two cases are to con-

verge. When we come to treat in the same
o(|uation the potentials of a given point due to

two ditl'erent bodies, or systems of bodies, a
remarkable relation is found to exist between
them, called, from its discoverer. Green's theo-

rem, which, though somewhat complicated when
expressed in rectangular cp-ordinates. has been
put by JIaxwclI in a simple form, which may
be written

f Vjdm^ = f V.dm^, (7)

in which the subscripts refer to the first and
second systems respectively, and the integra-

tions are to be extended so as to include the

total masses w, and m., respectively of the

two systems. Laplace's and Poisson's equa-

tions are. of course, particular cases of Green's

theorem. Thomson has etfected an important

extension of Green's theorem, given on pp.
1(!7 to 171, part i. Constant references are

made to these theorems, not only as to their

direct application, as we have presented it, but

ill their application to the inverse question of

determining what the distribution of matter

must be to produce a given distribution of

potential.

The most extended and important applica-

tion of the theories of attraction and iiotciitial

treated in this cluqiter is tliat of ellipsoids and
ellipsoidal shells, — a subject which is closely

connected with that of the figure' of the earth,

and one which has engaged the prolonged at-

tention of many of the most powerful mathe-

matical intellects of the past. A full account

of the course of discovery in this field is found

in Todhunter's History of the theories of at-

traction and figure of the earth, 2 vols.

Ten pages of new matter ( pp. 40-50) have
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been inserted in this edition, embracing modern
investigations of importance on tliis subject.

(To be continued.)

OBLIGATIONS OF MATHEMATICS TO
PHILOSOPHY, AND TO QUESTIONS OF
COMMON LIFE. ^— 11.

I SAID that I would speak to you, not of the utility

of the mathematics in any of the questions of com-
mon life or of physical science, but rather of the

obligations of mathematics to these diSereiit sub-

jects. The consideration which thus presents itself

is, in a great measure, that of the history of the de;

velopinent of the different branches of mathematical
science in connection with the older physical sci-

ences,— astronomy and mechanics. The mathemati-
cal theory is, in the tirst instance, suggested by some
question of common life or of physical science, is

pursued and studied quite independently thereof,

and perhaps, after a long interval, comes in contact

with it, or with quite a different question. Geometry
and algebra must, I think, be considered as each of

them originating in connection with objects or ques-

tions of common life, — geometry, notwithstanding
its .name, hardly in the measurement of land, but
rather from the contemplation of such forms as the

straight line, the circle, the ball, the top (or sugar-

loaf). The Greek geometers appropriated for the geo-

metrical forms corresponding to the last two of these

the words o^oipu and kuvoc;, our sphere and cone ; and
they extended the word ' cone' to mean the complete
figure obtained by producing the straight lines of the

surface both ways indefinitely. And so algebra would
seem to have arisen from the sort of easy puzzles in

regard to numbers which may he made, either in the

picturesque forms of tlie Bija-Ganita, with its maiden
with tlie beautiful locks, and its swarms of bees

amid the fragant blossoms, and the one queen-bee
left humming around the lotus-flower; or in the more
prosaic form in which a student has presented to him
in a modern text-book a problem leading to a simple

equation.

The Greek geometry may be regarded as beginning
with Plato (B.C. 430-347). The notions of geometri-

cal analysis, loci, and the conic sections, are attributed

to liim ; and there are in his ' Dialogues ' many very

interesting allusions to mathematical questions, — in

particular the passage in tlie ' Theaetetus ' where he
aflirms the incommensurability of the sides of certain

squares. But the earliest extant writings are those

of Euclid (B.C. 285). There is hardly any thing in

mathematics more beautiful than his wondrous fifth

book; and he has also, in the seventh, eighth, ninth,

and tenth books, fully and ably developed the first

principles of the theory of numbers, including the

theory of incommensurables. We have next Apol-
lonius (about B.C. 247) and Archimedes (B.C. 287-

212), both geometers of the highest merit, and the
latter of them the founder of the science of statics

^ Address of Professor Caylet before the British association.

Coucluded from No. 35.

(including therein hydrostatics). His dictum about

the lever, his ' EvprjKa,' and the story of the defence

of Syracuse, are well known. Following these we
have a wortliy series of names, including tlie astrono-

mers Hipparchus (B.C. 150) and Ptolemy (A.D. 125),

and ending, say, with Pappus (A.D. 400), but con-

tinued by their Arabian commentators, and the Ital-

ian and other European geometers of the sixteenth

century and later, who pursued the Greek geometry.'

The Greek arithmetic was, from the want of a

proper notation, singularly cumbrous and difficult;

and it was, for astronomical purposes, superseded by

the sexagesimal arithmetic, attributed to Ptolemy,

but probably known before his time. The use of

the present so-called Arabic iigures became general

among Arabian writers on aritlimetic and astronomy

about the middle of the tenth century, but it was

not introduced into Europe until about two centuries

later. Algebra, among the Greeks, is represented

almost exclusively by the treatise of Diopliantus

(A.D. 150),— in fact, a work on the theory of num-
bers, containing questions relating to square and

cube numbers, and other properties of numbers, with

their solutions. This has no historical connection

with the later algebra introduced into Italy from the

east by Leonardi Bonacci of Pisa (A.D. 1202-1208),

and successfully cultivated in the fifteenlli and six-

teenth centuries by Lucas Paciolus, or de Burgo,

Tartaglia, Cardan, and Ferrari. Later on, we liave

Vieta (1540-1603), Harriot, already referred to, Wal-

lis, and otliers.

Astronomy is, of course, intimately connected with

geometry. The most simple facts of observation of

tlie heavenly bodies can only be stated in geometri-

cal language; for instance, that the stars describe

circles about the Pole-star, or tliat the different posi-

tions of the sun among the fixed stars in the course

of the year form a circle. For astronomical calcula-

tions it was found necessary to determine the arc

of a circle by means of its chord. The notion is as

old as Hipparchus, a work of whom is referred to as

consisting of twelve books on the chords of circular

arcs. We have (A.D. 125) Ptolemy's 'Almagest,'

the first booli of whicli contains a table of arcs and

chords, with the method of construction ; and among
other theorems on the subject, he gives there the

theorem, afterwards inserted in Euclid (book vi.

prop. D), relating to the rectangle contained by the

diagonals of a quadrilateral inscribed in a circle. The
Arabians made tlie improvement of using, in place of

the chord of an arc, the sine, or half- chord of double

the arc, and so brought the theory into the form in

which it is used in modern trigonometry. The before-

mentioned theorem of Ptolemy,— or, rather, a par-

ticular case of it, — translated into the notation of

sines, gives the expression for the sine of the sum
of two arcs in terms of the sines and cosines of the

component arcs, and it is thus the fundamental

theorem on the subject. We have in the fifteentli

and sixteenth centuries a series of mathematicians,

who, with wonderful enthusiasm and perseverance,

calculated tables of the trigonometrical or circu-

lar functions,— Purbach, Miiller or Kegiomontanus,
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Copernicus, Reinholc), Miiurolycus, Victa, and many
others. The tabulations of the functions tangent

and secant are due to Reinliold and Maurolycus re-

spectively.

Logarithms were invented, not exclusively with

reference to the calculation of trigononielrical tables,

but in order to facilitate numerical calculations gen-

erally. The invention is due to John Napier of Mer-

chiston, who died in 1618, at sixty-seven years of age.

The notion was based upon refined mathematical rea-

soning on the comparison of the spaces descriljed by

two points ; the one moving with a uniform velocity,

the other with a velocity varying according to a given

law. It is to be observed that Xapier's logarithms

were nearly, but not exactly, those which are now
called, sometimes Napierian, but more usually hy-

perbolic logarithms, those to the basee; and that

the change to the Kise 10 (the great step by which

the invention was perfected for the object in view)

was indicated by Xapier, but actually made by Henry
Briggs. afterwards Savilian professor at Oxford (d.

1630). But it is the hyperbolic logarithm which is

mathematically important. The direct function e^',

or exp. X, which has for its inverse the hyperbolic log-

arithm, presented itself, -but not in a prominent way.

Tables were calculated of the logarithms of numbers,

and of those of the trigonometrical functions.

The circular function and the logarithm were thus

invented each for a practical purpose, separately, and

without any proper connection with each other. The
functions are connected through the theory of im-

aginaries, and form together a group of the utmost

importance throughout mathematics : but this is math-

. emalical theory ; the obligation of mathematics is for

the discovery of the functions.

Forms of spirals presented themselves in Greek
architecture, and the curves were considered mathe-

matically by Archimedes. The Greek geometers in-

vented some other curves more or less interesting,

but recondite enough in their origin. A curve which
might have presented itself to anybody, that described

by a point in the circumference of a rolling carriage-

wheel, was first noticed by Merseniie in 1015, and is

the curve afterwards considered by Roberval, Pascal,

and others, under the name of the roulette, other-

wise the cycloid. Pascal (1623-62) wrote, at the age

of seventeen, his ' Essais pour les coniques ' in seven

short pages, full of new views on these curves, and
in which he gives, in a paragraph of eight lines, his

theory of the inscribed hexagon.

Kepler (1.571-1630), by his empirical determination

of the laws of planetary motion, brought into con-

nection with astronomy one of the forms of conic,

the ellipse, and established a foundation for the theo-

ry of gravitation. Contemporary with him for most
of his life, we have Galileo (1.504-1042), the founder

of the science of dynamics ; and closely following

upon Galileo, we have Isaac Xewton (1643-1727).

The ' Philosophiae naturalis principia mathemalica,'

known as the ' Principia,' was first published in 1087.

The physical, statical, or dynamical questions

which presented themselves before the publication

of the 'Principia' were of no particular mathemati-

cal difficulty ; but it is quite oil erwise with the crowd

of interesting questions arising out of the theory of

gravitation, and which, in becoming the subject of

mathematical investigation, have contributed very

much to the advance of mathematics. We have the

problem of two bodies, or, what is the same thing,

that of the motion of a particle about a fixed centre

of force, for any law of force ; we have also the

problem (mathematically very interesting) of the

motion of a body attracted to two or more fixed cen-

tres of force ; then, next preceding that of the actual

solar system, the problem of three bodies. This has

ever been and is far beyond the power of mathemat-

ics ; and it is in the lunar and planetary theories re-

placed by what is mathematically a different problem,

— that of the motion of a body luider the action of a

principal central force and a disturbing force, — or, in

one mode of treatment, by the problem of disturbed

elliptic motion. I would remark that we have here

an instance in which an astronomical fact, the ob-

served slow variation of the orbit of a planet, has

directly suggested a mathematical method, applied to

other dynamical problems, and which is the basis of

very extensive modern investigations in regard to

systems of differential equations. Again : immedi-

ately arising out of the theory of gravitation, we have

the problem of finding the attraction of a solid body of

any given form upon a particle, solved by Newton in

the case of a homogeneous sphere, but which is far

more difficult in the next succeeding cases of the

spheroid of revolution (very ably treated by Maclau-

rin), and of the ellipsoid of three unequal axes. There

is, perhaps, no problem of mathematics which has

been treated by so great a variety of methods, or has

given rise to so much interesting investigation, as

this last problem of the attraction of an ellipsoid

upon an interior or exterior point. It was a dynam-

ical problem, that of vibrating strings, by which

Lagrange was led to the theory of the representation

of a function as the sum of a series of multiple sines

and cosines ; and connected with this we have the

expansions in terms of Legendre"s functions P„, sug-

gested to him by the question, just referred to, of the

attraction of an ellipsoid. The subsequent investiga-

tions of Laplace, on the attractions of bodies differing

slightly from the sphere, led to the functions of two

variables called Laplace's functions. I have been

speaking of ellipsoids ; but the general theory is that

of attractions, which has become a very wide branch

of modern mathematics. Associated with it, we have

in particular the names of Gauss. Lejeune-Dirichlet,

and Green ; and I must not omit to mention that

the theory is now one relating to )i-dimensional

space. Another great problem of celestial mechan-

ics, that of the motion of the earth abput its centre

of gravity (in the most simple case, that of a body

not acted upon by any forces), is a very interesting

one in the mathematical point of view.

I may mention a few other instances where a prac-

tical or physical question has connected itself with

the development of mathematical theory. I have

spoken of two map projections,— the stereographic,

dating from Ptolemy ; and Mercator's projection, in-
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yented by Edward Wright about the year 1600. Each
of tbese, as a particular case of the orthomorphic pro-

jection, belongs to the theory of the geometrical rep-

resentation of an imaginary variable. I have spoken
also of perspective, and (in an omitted paragraph) of

the representation of solid figures employed in

Monge's descriptive geometry. Monge, it is well

known, is the author of the geometrical theory of the

curvature of surfaces, and of curves of curvature. He
was led to this theory by a problem of earthwork,

—

from a given area, covered with earth of unifprm
thickness, to carry the earth and distribute it over an
equal given area with the least amount of cartage.

For the solution of the corresponding problem in

solid geometry, he had to consider the intersecting

normals of a surface, and so arrived at the curves of

curvature (see his ' Memoire sur les deblais et les

remblais,' Mem. de I'acacl., 1781). The normals of a

surface are, again, a particular case of a doubly infi-

nite system of lines, and are so connected with the

modern theories of congruences and complexes.

The undulatory theory of light led to Fresnel's

wave-surface, — a surface of the fourth order, by far

the mo>t interesting one which had then presented it-

self. A geometrical property of this surface, that of

having tangent planes, each touching it along a plane

curve (in fact, a circle), gave to Sir W. E. Hamilton
the theory of conical refraction. The wave-surface

is now regarded in geometry as a particular case of

Kummer's quartic surface, with sixteen conical points

and sixteen singular tangent planes.

My imperfect acquaintance, as weH with the mathe-
matics as the physics, prevents me from speaking of

the benefits which the theory of partial differential

equations has received from the hydrodynamical the-

ory of vortex motion, and from the great physical

theories of electricity, magnetism, and energy.

It is difficult to give an idea of the vast extent of

modern mathematics. This word ' extent ' is not the

right one: I mean extent crowded with beautiful de-

tail, — not an extent of mere uniformity, such as an
objectless plain, but of a tract of beautiful country
seen at first in the distance, but which will bear to

be rambled through, and studied In every detail of

hillside and valley, stream, rock, wood, and flower.

But as for anything else, so for a mathematical the-

ory, — beauty can be perceived, but not explained.

As for mere extent, I might illustrate this by speak-

ing of the dates at which some of the great ex-

tensions have been made in several branches of

mathematical science.

And, in fact, in the address as written, I speak at

considerable length of the extensions in geometry
since the time of Descartes, and in other specified

subjects since the commencement of the century.

These subjects are the general theory of the function

of an imaginary variable; the leading known func-

tions, viz., the elliptic and single theta-functions and
the Abelian and multiple theta-functions; the theory

of equations and the theory of numbers. I refer also

to some theories outside of ordinary mathematics, —
the multiple algebra, or linear associative algebra, of

the late Benjamin Peirce; the theory of Argaud, War-

ren, and Peacock, in regard to imaginaries in plane

geometry; Sir W. R. Hamilton's quaternions; Clif-

ford's biquaternions; the theories developed in Grass-

mann's ' Ausdehnungslehre,' with recent extensions

thereof to non-Euclidian space by Mr.^Homershara
Cox; also Boole's ' Mathematical logic,' and a work
connected with logic, but primarily mathematical and
of the highest importance, Shubert's ' Abzahlende
geometrie ' ( 1S78). I remark that all this in regard to

theories outside of ordinary matliematics is still on
the text of the vast extent of modern mathematics.

In conclusion, I would say that mathematics have
steadily advanced from the time of the Greek geome-
ters. Nothing is lost or wasted. The achievements

of Euclid, Archimedes, and Apollonius, are as admir-

able now as they were in their own days. Descartes'

method of co-ordinates is a possession forever. But
mathematics has never been cultivated more zealous-

ly and diligently, or with greater success, than in

this century, — in the last half of it, or at the present

time. The advances made have been enormous. The
actual field is boundless, the future full of hope. In

regard to pure mathematics we may most confidently

say,

—

" Yet I doubt not through the ages one increasing purpose runs,

And the thoughts of men are -widened with llie process of the

THE ENDOWMENT OF BIOLOGICAL
RESEARCH.^

It has become the custom for the presidents of the

various sections of this association to open the pro-

ceedings of the departments with the chairmanship

of which they are charged by formal addresses. In

reflecting on the topics which it might be desirable

for me to bring under your notice, as your president,

on tlie present occasion, it has occurred to me that I

might use this opportunity most fitly by departing

somewhat from the prevailing custom of reviewing

_
the progress of science in some special direction dur-

ing the past year, and that, instead of placing before

you a summary of the results recently obtained by
the investigations of biologists in this or that line of

inquiry, I might ask your attention, and that of the

external public (who are wont to give some kindly

consideration to the opinions expressed on these oc-

casions) to a matter which is even more directly con-

nected with the avowed object of our association;

namely, ' the advancement of science.' I propose to

place before you a few observations upon the pro-

vision which exists in this country for the advance-

ment of that branch of science to which section D
is dedicated; namely, biology.

I am aware that it is usual for those who speak of

men of science and their pursuits to ignore altogether

such sordid topics as the one which I have chosen to

bring forward. A certain pride, on the one hand, and

a willing acquiescence, on the other hand, usually

prevent those who are professionally concerned with

1 An address to the biological section of the British associa.

tion. By Prof. E. Uay I.anliester, M.A., F.R.S., F.L.S., presi-

dent of the section. From advance copy kindly furnished by

the editor of iVaiwre.
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scientific pursuils from exjJOSiKg to the public the

pecuniary destitution, and the consequent crippling

and languor, of scieiilific research in this countrj'.

Those Englishmen who take an interest in the i>rog-

ress of science are apt to suppow, that, in some way
which ihi-y have never clearly understood, the pur-

suit of scientitic truth is not only its own reward, but

also a suflicient source of food, drink, and clothing.

Whilst they are interested and amused by the re-

markable discoveries of scientitic men, they an-

astonished whenever a proposal is mentioned to

assign salaries to a few such persons, sufficient U>

-enable them to live decently whilst devoting their

time and strength to investigation. The public are

becoming more and more anxious to have the opinion

or report of scientilic men upon matters of commer-
cial importance, or in relation to the public health:

and yet, in ninty-nine ca.*es out of a hundred, they

expect to have that oi)inion for the asking, although

accustomed to pay other professional men handsoniely

for similar service. There is, it appears, in the pub-
lic mind, a vague belief that men wlio occupy their

time with the endeavor to add to knowledge in this

or tliat branch of science are mysteriously sup|)orted

by tlie state exchequer, and are thus fair game for

attacking with all sorts of demands for gratuitous

service: or, on the other hand, the notion at work
appears sometimes to be, that the making of new
knowledge — in fact, scientitic discovery — is an

agreeable pastime, in which some ingenious gentle-

men, whose business in other directions takes up
their best hours, find relaxation after dinner or on
the spare hours of Sunday. Such mistaken views

ought to be dispelled with all possilile celerity and
determination. It is in part owing to the fact that

the real state of the case is not widely and persist-

ently m.ide known to the public, that no attempt is

made in this country to raise scientific research, and
especially biological research, from the condition of

destitution and neglect under wliicli it suffers, — a

condition which is far below that of these same inter-

ests in France and Germany, and even in Holland,

Belgium, Italy, and Russia, and is discreditable to

England in proportion as she is richer than other

states.

It appears to me, that, in placing this matter before

yon, I may remove myself from any suggestion of

self-interest by at once stating that the great defect

to which I shall draw your attention is, not that the

few existing public ))Ositions which are open in tliis

country to men who intend to devote their chief en-

ergies to biological research are endowed with iiisufli-

cient salaries, but that there is not any thing like a

tufficienth/ larr/e number of those posts, and that tliere

is in that respect, fiom a national point of view, a
pecuniary starvation of biology, a withholding of

money, which (to use another metaphor) is no less

the sinews of the war of science against ignorance

than of other less glorious campaigns. Surely, men
engaged in the scientific profession may advocate the

claim of science to maintenance and needful pecun-
iary provision. It seems to me that we should, if

necessary, swallow, rather than be controlled by, that

pride which tempts us to paint the scientific career as

one far above and independent of pecuniary consid-

erations; whereas all the while we know that knowl-

edge is languishing, that able men are drawn off from
scientific research into other careers, that impori.Tnt

discoveries are approached and their final grasp relin-

quished, that great men depart, and leave no disciples

or successors, simply for want of tliat which is largely

given in other countries, — of that which is most
abundant in this counliy, and is so lavislily expended
on amiies and navies, on the development of commer-
cial resources, on a hundred injuiious or meaningless

charities,— viz., money.
I have no doubt tliat I have the sympathy of all

my hearers in wishing for more extensive provision

in this country for the prosecution of scientific re-

search, and especially of biological research. I need

hardly remind this audience of the almost romantic

history of some of the great discoveries which have
been made in reference to tlie nature and history of

living things during the past century. The micro-

scope, which was a drawing-room toy a hundred years

ago, has, in the hands of devoted and gifted students

of nature, been the jneans of giving us knowledge
which, on the one hand, has saved thousands of

surgical patients from terrible pain and death, and,

on the other hand, has laid the foundation of that

new philosophy with which the name of Darwin will

forever be associated. When Ehrenbcrg, and, later,

Dujardin, described and figured the various forms

of Monas, Vibrio, Spirillum, and Bacterium, which
their microscopes revealed to them, no one could

predict that fifty years later these organisms would
be recognized as the cause of that dangerous suppu-

ration of wounds which so often defeated the benefi-

cent efforts of the surgeon, and made an operation

in a hospital-ward as dangerous to the patient as

residence in a plague-stricken city. Yet this is the

result which the assiduous studies of the biologists,

provided with laboratories and maintenance by con-

tinental states, have in due time brought to light.

Theodore Schwann, professor at Li^ge, first showed

that these bacteria are the cause of the putrefaction

of organic substances; and subsequently, the French

chemist Pasteur, professor in the I-!eole norniale of

Paris, confirmed and extended Schwann's discovery,

so as to establish the belief that all putrefactive

ch.anges are due to sucli minute organisms, and that,

if these organisms can be kept at bay, no putrefaction

can occur in any given substance.

It was reserved for our countryman, Joseph Lister,

to apply this result to the treatment of wounds, and,

by his famous antiseptic method, to destroy by means
of special poisons the i>utrefactive organisms which

necessarily find their way into the noighborhood of

a wound, or of the surgeon's knife and dressings,

and to ward off by similar means the access of such

organisms toMie wounded surface. The amount of

death, not to speak of the suffering short of death,

which the knowledge of bacteria gained by the mi-

croscope has thus averted, is incalculable.

Yet, further, the discoveries of Ehrenherg. Schwann,
and Pasteur, are bearing fruit of a similar kind in
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other directions. It seems in the highest degree

probable that the terrible scourge known as tubercu-

lar consumption, or phthisis, is due to a parasitic bac-

terium (Bacillus) discovered two years since by Koch
of Berlin as the immediate result of investigations

which he was commissioned to carry on at the public

expense, in the specially erected laboratory of public

health, by the German imperial government. The
diseases known as erysipelas and glanders (or farcy)

have similarly, within the past few months in Ger-

man state-supported laboratories, been shown to be

due to the attacks of special kinds of bacteria. At
present this knowledge has not led to a successful

method of combating those diseases, but we can

hardly doubt that it will ultimately do so. We are

warranted in this belief by the fact that the disease

known as 'splenic fever' in cattle, and 'malignant

pustule,' or anthrax, in man, has likewise been shown
to be due to the action of a special kind of bacterium,

and that this knowledge has, in the hands of MM.
Toussaint and Pasteur, led to a treatment, in relation

to this disease, similar to that of vaccination in rela-

tion to small-pox. By cultivation a modified growth
of the anthrax parasite is obtained, which is then

used in order to inoculate cattle and sheep with a

mild form of the disease, such inoculation having the

result of rendering the cattle and sheep free from
the attacks of the severe form of disease, just as vac-

cination or Innoculation with cow-pox protects man
from the attack of the deadly small-pox. One other

case I may call to mind, in which knowledge of the

presence of bacteria as the cause of disease has led

to successful curative treatment. A not uncommon
affliction is inflammation of the bladder, accompanied
by ammoniacal decomposition of the urine. Micro-

scopical investigation has shown that this ammonia-
cal decomposition is entirely due to the activity of a

bacterium. Fortunately, this bacterium is at once

killed by weak solutions of quinine, which can be

injected into the bladder without causing any injury

or irritation. This example appears to have great

Importance; because it is the fact that many kinds of

bacteria are not killed by solutions of quinine, but
require other and much more irritant poisons to de-

stroy their life, which could not be injected into the

bladder without causing disastrous effects. Since

some bacteria are killed by one poison, and some by
another, it becomes a matter of the keenest interest

to find out all such poisons ; and possibly among them
may be some which can be applied so as to kill the

bacteria which produce fihthisis, erysipelas, glanders,

anthrax, and other scourges of humanity, whilst not
acting injuriously upon the body of the victim in

which these infinitesimal parasites are doing their

deadly work. In such ways as this, biology has turned

the toy ' magnifying-glass ' of the last century into a

saver of life and health.

No less has the same agency revoltitionized the

thoughts of men in every branch of philosophy and
speculation. The knowledge of the growth of the

chick from the egg, and of other organisms from
similarly constituted beginnings, has been slowly and
continuously gained by prodigious labor, extending

over generation after generation of students who
have occupied the laboratories, and lived on the sti-

pends, provided by the governments of European
states, — not English, but chiefly German. It is this

history of the development of the individual animal

and plant from a simple homogeneous beginning to a

complex heterogeneous adult, which has furnished

the starting-point for the wide-reaching doctrine of

evolution. It is this knowledge, coupled with the

knowledge of the myriad details of structure of all

kinds of animals and plants, which the faithful occu-

pants of laboratories, and the guardians of biological

collections, have, in the past hundred years, labori-

ously searched out, and recorded. It is this which

enabled Darwiu to propound, to test, and to firmly

establish his theory of the origin of species by natu-

ral selection, and finally to bring the origin, develop-

ment, and progress of man also into the area of

physical science. I have said enough, in referring

only to two very diverse examples of the far-reaching

consequences flowing from the discoveries of single-

minded investigators in biological science, to remind

my hearers that in the domain of biology, as in other

sciences, the results attained by those who have

labored simply to extend our knowledge of the struc-

ture and properties of living things, in the faith that

every increase of knowledge will ultimately bring its

blessing to humanity, have, in fact, led with astonish-

ing rapidity to conclusions affecting most profoundly

both the bodily and the mental welfare of the comr

munity.

We who know the beneficent results which must
flow more and more from the labors of those who
are able to create new knowledge of living things,

or, in other words, are able to aid in the growth of

biological science, must feel something more than

regret, — even indignation, — that England should do
so small a proportion of the laborious investigation

which is necessary, and is being carried on for our

profit by other nationalities. It must not be sup-

posed, because we have had our Harvey and our

Darwin, our Hunter and our Lister, that therefore

we have done, and are doing, all that is needful in

the increase of biological science. The position of

this country in relation to the progress of science is

not to be decided by the citation of great names.

We require to look more fully into the matter than

this. The question is, not whether England has pro-

duced some great discoverers, or as many as any other

nationality, but whether we might not, with advan-

tage to our own community and that of the civilized

world generally, do far more in the field of scientific

investigation than we do.

It may be laid down as a general proposition, to

which I know of no important exception, that scien-

tific discovery has only been made by one of two
classes of men; namely, (1) those whose time could

be devoted to it in virtue of their possessing inherited

fortunes; (2) those whose time could be devoted to

it in virtue of their possessing a stipend or endow-
ment especially assigned to them for that purpose.

Now, it is a very remarkable fact that in England,

far more than in any other country, the possessors of
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private fortunes have devoted themselves to scien-

tific investigation. Not only have we, iu all parts of

the country, numerous dilettanti,^ who, especially in

various branches of biology, do valuable work in con-

tinually adding to knowledge, quietly pursuing their

favorite study without seeking to reach to any gre.it

eminence, but it is the fact that many of the greatest

names of English discoverers in science are those of

men who held no professional position designed to

maintain an investigator, but owed their opportunity

simply to the fact that they enjoyed a more or less

ample income by inheritance. Thus, Harvey pos-

sessed a private fortune, Darwin also, and Lyell.

. Such, also, is true of some of the English naturalists,

who more recently have most successfully devoted

their energies to research. Those who wish to de-

fend the present neglect of the government and of

public institutions to provide means for the carrying

on of scientific research in this country are accus-

tomed to declare as a justification for this neglect,

that we do very well without such provision, inas-

much as the cultivation of science here flourishes in

the hands of those who are in a position of i)ecuniary

independence. The reply to this is obvious. If those

few of our countrymen who by accident are placed

in an independent position show such ability in the

prosecution of scientific research, how much more
would be effected in the same direction, were the

machineryjprovided to enable those also who are nut

accidentally favored by fortune to enter upon the

same kind of work! The number of wealthy men
who have distinguished themselves in scientific re-

search in England is simply evidence that there is a

natural ability and liking for such work in the Eng-
lish character, and is a distinct encouragement to

those who have it in their power to do so, to offer the

opportunity of devoting themselves to research to a

larger number of the members of the community.

It is impossible to doubt that there are hundreds of

men amongst us who have as great capacity for scien-

tific discoverj' as those whom fortune has favored

with leisure and opportunity. It cannot be doubted,

that, were the means provided to enable even a pro-

portion of such men to givV themselves up to scientific

investigation, great discoveries, of no less importance

to the world than those relative to the causes of dis-

ease, and the development of living things from the

egg, — which I have cited,— would be made as a direct

consequence of their activity; whereas now we must
wait until, in due course of time, these discoveries

shall be made for us in the laboratories of Germany,
France, or Itussia.

It should further be pointed out, that it is altogeth-

er a mistake to suppose that the existence amongst
us of a few very eminent men is any evidence tliat

we are contributing largely to the hard work of care-

ful study and observation, which really forms the

material upon which the conclusions of eminent dis-

coverers are based. You will find in every depart-

1 I U0U this word in lu best and truest sense, and would rcft-r

those who have been nccustumed to associate with it some im-

plication of contempt to the wise and appreciative remarks of

Ouethe on ' dilittantl.'

nient of biological knowledge, that the hard work of
investigation is being carried on by the well-trained
army of German observers. Whether you ask the
zoologist, the botanist, the physiologist, or the an-
thropologist, you will get the same answer : it is to
German sources that he looks for new information;
it is in German workshops that discoveries, each
small in itself, but gradually leading up to great con-
clusions, are daily being made. To a vei7 lar<»e ex-
tent, the business of those who are occupied with
teaching or applying biological science in this coun-
try consists in making known what has been done in
German laboratories. Our English students flock to
Germany to learn the methods of scientific research'
and to such a state of weakness is English science re-
duced, for want of proper nurture and support, that
even on some of the rare occasions when a capable
investigator of biological problems has been re<iuired
for the public service, it has been necessarj' to obtain
the assistance of a foreigner trained in the laborato-
ries of Germany.
Let me now briefly explain what are the arrange-

ments, in number and in kind, which exist in other
countries, for the purpose of promoting the advance-
ment of biological science, which are wanting in this
country.

In the German empire, with a population of 4.5,-

iK)0,(X)0, there are twenty-one universities. These
universities are very different from any thing which
goes by the name in this counti-y. Amongst its other
arrangements, devoted to the study and teaching of
all branches of learning and .science, each university
has five institutes, or establishments, devoted to the
prosecution of researches in biological science. These
are respectively the physiological, the zoological, the
anatomical, the pathological, and the botanical. In
one of these universities of average size, each of the
institutes named consists of a spacious building con-
taining many rooms fitted as workshops, provided
with instruments, a museum, and. in the last in-
stance, with an experimental garden. All this is

provided and maintained by the state. At the head
of each institute is the university professor respec-
tively of physiology, of zoology, of anatomy, of pa-
thology, or of botany. He is paid a stipend by the
state, which, in the smallest university, is as low as
i'lio, but may be in others as much as £700, and
averages, say, £400 a year. Considering the relative

expenditure of the professional classes in the two
countries, this average may be taken as equal to £800
a year in England.' Besides the professor, each in-
stitute has attached to it, with salaries paid by the
.state, two qualified assistants, who, in course of time,
will succeed to independent positions. A liberal al-

lowance is also made to each instilutp, by the state,

lor the purchase of instruments, material for study,
and for the pay of servants ; so that the total expendi-
ture on professor, assistants, laboratory service, and

^ From the fact tliat the ttalarics of judges, civil servants, mil-
itary and naval oHicers, parsonn, and schoolmasters, as also the
fees of pbyslclana and lawyers, are in Germany even less than
half what Is paid to their representatives In England, I think ibst
we are ju^tiHed in makinv this estimate.
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maintenance, averages £800 a year for eacb institute,

reaching as much as £2,000 or £3,000 a year in tlie

larger universities. It is the business of the pro-

fessor, in conjunction with his assistants and the

advanced students, who are admitted to work in the

laboratories free of charge, to carry on Investiga-

tions, to create new knowledge in the several domains
of physiology, zoology, anatomy, pathology, and bot-

any. It is for this that the professor receives his sti-

pend, and it is on his success in this field of labor

that his promotion to a more imijortant or better

paid post in another university depends. In addition

to and irrespective of this part of bis duties, each
professor is charged with the delivery of courses of

lectures, and of elementary instruction to the general

students of tlie university; and for this he is allowed
to charge a certain fee to each student, which be re-

ceives himself. The total of such fees may, in the

case of a largely attended university and a popular
subject, form a very important addition to the profes-

sorial income; but it is distinctly to be understood
that such paymeut by fees is only an addition to the

professor's income, quite independent of his stipend,

and of his regular occupation in the laboratory: it is

paid from a separate source, and for a separate object.

There are thus in the German empire more than 100

such institutes devoted to tlie prosecution of biologi-

cal discovery, carried on at an annual cost to the state

of about £80,000, equal to about £160,000 in Eng-
land, providing posts of graduated value for .300 inves-

tigators, some of small value, sufficient to carry the

young student through the earlier portion of bis ca-

reer, whilst lie is being trained and acting as the as-

sistant of more experienced men; others forming the
sufficient but not too valuable prizes which are the
rewards of continuous and successful labor.

In addition to these university institutes, there are

ill Germany such special laboratories of research,

with duly salaried staff of investigators, as the Im-
perial sanitary institute of Berlin, and the large

museums of Berlin, Bremen, and other large towns,
corresponding to our own British museum of natural

history.

Moreover, we must be careful to note, in making
any comparison with the arrangements existing in

England, that there are, in addition to the universi-

ties in Germany, a number of other educational in-

stitutions, at least equal in number, which are known
as polytechnic schools, technical colleges, and agri-

cultural colleges. These furnish posts of emolument
to a limited number of biological students, who give

courses of instruction to their pupils; but they have
not the same arrangements for research as the uni-

versities, and are closely similar to those colleges

which have been founded of late years in the pro-

vincial towns of England, such as Bristol, Notting-

ham, and Leeds. The latter are sometimes quoted by
sanguine persons, who are satisfied with the neglect-

ed condition of scientific training and research in

this country, as really sufficient and adequate repre-

sentatives of the German universities. As a matter
of fact, the excellent English colleges in question do
not present any thing at all comparable to the ar-

rangements of a German university, and are, in re-

spect of the amount of money which is expended
upon them, the number of their teaching-staff, and
the efficiency of their laboratories, inferior not meiely
to the smallest German university, but inferior to

many of the technical schools of that country.

Passing from Germany, I would now ask your at-

tention for a moment to an institution which is sup-

ported by the French government, and which— quite

irrespective of the French university system, which
is not, on the whole, superior to our own— constitutes

one of the most effective arrangements, in any Euro-
pean state, for the production of new knowledge.
The institution to which I allude is the College de
France in Paris, — co-existing there with the Sor-

bonne, the ficole de m^decine, the ficole normale,

the Jardin des plantes, and other state-supported in-

stitutions, — in which opportunity is provided for

those Frenchmen who have tlie requisite talent to

pursue scientific discovery in the department of biol-

ogy, and in other branches of science. I particular-

ly mention the College de France, because it appears
to me that the foundation of such a college in Lon-
don would be one of the simplest and most direct

steps that could be taken towards filling, in some de-
gree, the void from which English science suffers.

The College de France is divided into a literary and
a scientific faculty. Each faculty consists of some
twenty professors. Each professor in the scientific

faculty is provided with a laboratory and assistants (as

many as four assistants in some cases), and with a
considerable allowance for the expenses of the instru-

ments and materials required in research. The per-

sonal stipend of each professor is £400, which has
been increased by an additional £100 a year in some
eases from the government department charged with
the promotion of higher studies. The professors in

this institution, as in the German universities, when
a vacancy occurs, have the right of nominating their

future colleague, their recommendation being accept-

ed by the government. The professors are not ex-
pected to give any elementary instruction, but are

directed to carry on original investigations, in prose-

cuting which, they may associate with themselves
pupils who are sufficiently advanced to join in such
work; and it is further the duty of each professor to

give a course of forty lectures in each yeai-, upon the
results of the researches in which he is engaged.
There are at present, among the professors of the Col-

lege de France, four of the most distinguished among
contemporary students of biological science, — Pro-
fessor Brown-Sequard, Professor Marey, Professor

Balbiani, and Professor Ranvier. Every one who is

acquainted with the progress of discovery in physi-

ology, minute anatomy, and embryology, will admit
that the opportunities afforded to these men have not
been wasted. They have, as the result of the posi-

tion in which they have been placed, produced abun-
dant and most valuable work, and have, in addition,

trained younger men to carry on the same line of ac-

tivity. It was here, too, in the College de Finance, that

the great genius of Claude Bernard found the neces-

sary conditions for its development.
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Lei us now see how many and what kintl of insli-

tutions there are in England devised so as to promot»'.

the making of new knowledge in biological science.

Most persons are apt to be deceived in this matter

by the fact that the terms ' university,' ' professor-

ship,' and ' college ' are used very freely in England
in reference to institutions which have no pecuniary

resources whatever, and which, instead of corre-

sponding to the German arrangements which go by

these names, are empty titles, neither backed by

adequate subsidy of the state nor by endowment
from private sources.

In England, with its 25,000,000 inhabitants, there

are only four universities which possess endowments
and professoriates: viz., Oxford, Cambridge, Dur-

ham, and the Victoria (Owens college). Besides

these, which are variously and specially organized

eacli in its own way, tliere are the London colleges

(University and King's), the Xornial school of

science at South Kensington, and various provincial

colleges, which are, to a small and varying extent, in

possession of funds which could be or are used to

promote scientific research. Amongst all these

variously arranged institutions, there is an e.\traor-

dinarily small amount of provision for biological

research. In Loudon tliere is one professorship only,

that at the Kornial school of science, which is main-

taine<l by a stipeml paid by the state, and has a

laboratory and salaried assistants similarly main-
tained, in connection with it. The only other posts

in London which are provided with stipends intended

to enable their holders to pursue researches in the

domain of biological science, are the two chairs of

pliysiology and of zoology at University college,

which, through the munificence of a private indi-

vidual,' have been endowed to the extent of .£300 a

year each. To these should be added, in our calcu-

lation, certain posts in connection with the British

museum of natural history and the Royal gardens

at Kew, maintained by the state; though it must be

remembered that a large part of the expenditure

in those institutions is necessarily taken up in the

preservation of great national collections, and is not

applicable to the subvention of investigators. We
may, however, reckon about six posts, great and
small, in the British museum, and four at Kew, as

coming into the category which we have in view.

In London, then, we may reckon approximately some
fourteen or fifteen subsidized posts for biological

research. In Oxford there fall under this category

the professorship of anatomy and his iussistant, that

of physiology, that of zoology, that of botany. The
Oxford professorships are well supported by endow-
ment, averaging t'TOO or £800 a year; but they are

inadequately provided with assistants, as compared
with corresponding German positions. Whilst Ox-
ford has thus five posts, Cambridge has at present

the same number, though the stipends are of less

average value. lu regard to Durham, it does not

appear that the biological professorships (which have
their seat in the Newcastle college of science) are

supported by stipends derived from endowment:
they fall under another category, to which allusion

will be made below, of purely teaching positions,

supported by the fees paid for such teaching by
pupils. The Victoria university (Owens college,

Manchester) supports its professors of physiology,

anatomy, zoiWogy, botany, and pathology, by means
partly of endowment, partly of pupils' fees. By the

provision of adequate laboratories, and of salaries

forassistants to each professor, aiul of sliulent-fellow-

ships, Owens college gives direct support to orginal

investigation. We may reckon five major and eight

minor posts as dedicated to biological research in

this college. Altogether, then, we have fifteen posi-

tions in London and twenty-three in the provinces

( taking assistantships and professorships and curator-

ships together), — a total of thirty-eight in all Eng-
land, with its 2.'),000,000 inhabitants, as against the

three hundred in Germany, with 45,000,000 inhabit-

ants. In proportion to its population (leaving aside

the consideration of its greater wealth), England
has only about one-fourth of the provision for the

advancement of biological research which exists in

Germany.
It would not be fair to reckon in this comparison

the various biological professorships in small col-

leges recently created, and paid to a small extent by
stipends derived from endowments in the provincial

towns of England: for the holders of these chairs

are called ujton to teach a variety of subjects; for

instance, zoology, botany, and geology combined.
And not only is the devotion of the energies of their

teaching-staff to scientific discovery not contem-
plated in the arrangement of these institutions, but,

as a matter of fact, the large demands made on the

professors in the way of teaching must deprive them
of the time necessary for any serious investigation.

Such posts, in the fact that neither time, assistants,

nor proper laboratories are provided to enable their

holders to engage in scientific research, are school-

masterships rather than professorships, as the word
is used in German universities.

One resuh of the exceedingly small provision of

positions in England, similar to those furnished by
the German university system, aiul of the irregular,

uncertain character of many of those which do exist,

is, that there is an insufficient supply of young men
willing to enter upon the career of zoologist, botan-

ist, physiologist, or pathologist, as a profession. The
number of posts is too small to cieate a profession,

i.e., an avenue of success; and consequently, whereas
in Germany there is always a large body of new men
reaily to fill up the vacancies as they occur in the

professorial organization, in England it very natu-

rally does not appear to our university students as

a reasonable thing to enter upon research as aprofes-

sion, when the chances of employment are so few,

and far between.

Before stating, as I propose to do, what appears

to me a reasonable and proper method of removing,

to some extent, the defect in our national life due to

the want of provision for scientific research, I will

endeavor to meet some of the objections which are
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usually raised to sucli views as those which I am
advocating. The endowment of research by the state,

or from public funds of any kind, is opposed on

various grounds. One is, that such action on the

part of the government is well enough in continental

states, but is contrary to tlie spirit of English state-

craft, which leaves scientific as well as other enler-

ivise to the individual initiative of the people. This

objection is based on error, both as to fact and theory.

It is well enough to leave to individual effort the

conduct of such enterprises as are remunerative to

the parties who conduct them ; but it is a mistake

to speak of scientific research as an ' enterprise ' at

all. The mistake arises from the extraordinary

pertinacity with which so-called ' invention ' is con-

founded with the discovery of scientific truth. New
knowledge in biological or other branches of science

cannot be sold: it has no marketable value. Koch

could not have sold the discovery of the bacterium

of phthisis for as much as sixpence, had he wished

to do so. Accordingly, we find that there is not,

and never has been, any tendency among the citi-

zens of this country to provide for themselves insti-

tutions for the manufacture of an article of so little

pecuniary value to tlie individual who turns it out

as is new knowledge. On the other hand, as a

matter of fact, the providing of means for the manu-

facture of that article is not only not foreign to

English statecraft, but is largely, though not largely

enough, undertaken by the English state. The
Eoyal observatories, the British museum, the Royal

gardens at Kew, the Geological survey, the govern-

ment grant of £4,000 a year to the Eoyal society,

the £300 or £400 a year (not a large sum) expended

through the medical officer of the privy council upon

the experimental investigation of disease, are ample

evidence that such providing of means for creating

new knowledge forms part of the natural and recog-

nized responsibilities of the British government.

Such a responsibility clearly is recognized in this

country, and does fall, according to the present

arrangement of things, upon the central government.

What we have to regret is, that those who temporarily

hold the reins of government fail to perceive the

lamentable inadequacy of the mode in which this

responsibility is met.

A second objection which is made to the endow-

ment of research by pitblic funds, or by other means,

such as voluntary contributions, is this : it is stated

that men engaged in scientific research ought to teach,

and thus gain their livelihood. It is argued, in fact,

that there is no need whatever to provide stipends or

laboratories for researchers, since they have only to

stand up and teach in order to make income sufficient

to keep them and Iheir families, and to provide them-

selves with laboratories. This is a very plausible

statement, because it is the fact that some investigat-

ors have also been excellent lecturers, and have been

able to make an income by teaching, whilst carrying

on a limited amount of scientific investigation. But
neither by teaching in the form of popular lectures,

nor by teaching university or professional students

who desire, as a result, to pass some examination-

test, is it possible, where there is a fair field and no

favor, for a man to gain a reasonable income, and at

the same time to leave himself time and energy to

carry on original investigations in science.

In some universities, such as those of Scotland, the

privilege of conferring degrees of pecuniary value to

their possessors becomes a source of income to the

professors of the university. Tliey are, in fact, able

to make considerable incomes, independently of en-

dowment, by compelling the candidates for degrees to

pay a fee to each professor in the faculty for the right

of attending his lectures, and of presentation to the

degree: consequently teaching here appears to be

producing an income which may support a researcher.

In reality, it is the acquisition of the university de-

gree, and not necessarily the teaching, for which the

pupil pays his fee. Where the teacher is unprotected

by any compulsory regulations (such as that which

requires attendance on his lectures, and fee-payment

on the part of the pupils), it is impossible for him to

obtain such an income, by teaching for one hour a day,

as will enable him to devote the rest of the day to

unremunerative study and investigation, for the fol-

lowing reason. Other teachers, equally satisfactory

as teachers, will enter into competition with him,

without having the same intention of teaching for

one hour only, and of carrying on researches for the

rest of the day. They will contemplate teaching for

six hours a day, and they will accordingly offer to

those who require to be taught, either six hours'

teaching for the same fee which the researcher

charges for one, or one hour for a sixth part of that

fee: consequently the unprotected researcher will

find his lecture-room deserted. Pupils will naturally

go to the equally good teacher who gives more teach-

ing for the same fee, or the same teaching for a less

cost. And no one can say that this is not as it should

be. The university pupil requires a certain course of

instruction, which he ought to be able to buy at the

cheapest rate. It does not seem to be doing justice

to the pupil, to compel him to form one of a class

consisting of some hundreds of hearers, where he

can obtain but little personal supervision or attention

from the teacher, whereas, if he had the free dis-

posal of his fee, he might obtain six times the

amount of attention from another teacher. This

arrangement does not seem to be justifiable, even for

the purpose of providing the university professor

with an income, and leisure to jiursue scientific re-

search. The student's fee should pay for a given

amount of teaching at the market value ; and he has

just cause of complaint, if, by compulsory enact-

ments, he is taxed to provide the country with scien-

tific investigation.

Teaching must, in all fairness, ultimately be paid

for as teaching; and scientific research must be pro-

vided for out of other funds than those extracted

from the pockets of needy students, who have a rea-

sonable right to demand, in return for their fees, a

full modicum of instruction and direction in study.

In the German universities, the professor receives

a stipend which provides for him as an investigator.

He also gives lectures, for which he charges a fee;
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but no student is compelled to attend those lectures

as a condition of obtaining liis degree. Accordingly,

independent teachers can and do compete with the

professor in providing for the students' requirements

in the matter of instruction. As a consequence, the

fees charged for te.iching are exceedingly small, and
the student can feel assured that he is obtaining his

money's worth for his money. lie is not compelled
to pay any fee to any teacher as a condition of his

promotion to the university degree. In a German
univei-sity, if the professor in a given subject is in-

competent, or the class overcrowded, the student can
take his fee to a private teacher, and get better teach-

ing. All that is re(|uired of the candidate, as a con-

dition of his promotion to the doctor's degree, is that

he shall satisfy the examination-tests imposed by the

faculty, and produce an original thesis.

Unless there be some such conipelling influence as

that obtaining in the Scotch universities, enabling

the would-be researcher to gather to him pupils and
fees without fear of competition, it seems impossible

that he should gain an income by teaching, whilst re-

serving to himself time and energy for the pursuit of

scientific inquiry. It is thus seen that the necessity

of endowment, in some form or another, to make
provision for scientific research, is a reality, in spile

of the suggestion that teaching affords a means
whereby the researcher may re.adily provide for him-
self. The simple fact is, that a teacher can only

make a sufficient income by teaching, on the con-

dition that he devotes his whole time and energy to

that occupation.

Wliilst I feel called upon to emphatically distin-

guish the two functions, — viz., that of creating new
knoicledae, and that of distrihuUnrj existing knowledge.
— and to maintain that it is only by arbitrary and
undesirable arrangements not likely to be tolerated,

or, at any rate, extended, at the present day, that the

latter can be made to serve as the support of the

former, I must be careful to point out that I agree

most cordially with those who hold that it is an ex-

cellent thing for a man who is engaged in the one to

give a certain amount of time to the other. It is a

matter of experience, that the best teachers of a sub-
ject are, ceteris J)arj6us, those who are actually en-

gaged in the advancement of that subject, and who
have .shown such a thorough understanding of that
subject as is necessary for making new knowledge in

connection with it. It is also, in most cases, a good
thing for the man engaged in research to have a cer-

tain small amount of change of occupation, and to be
called upon to take such a survey of the subject in

connection with which his researches are made, as is

involved in the delivery of a course of lectures, and
other details of teaching. Though it is not a thing
to be contemplated, that the researcher shall soil his

instruction at a price suflicienfly high to enable him
to live by teaching, yet it is a good thing to m.ake
teaching an additional and subsidiary part of his

life's work. This end is effected in Germany by
making it a duty of the professor (already supported
by a stipend! to give some live or six lectures a week
during the academical session, for which he is paid

by the fees of his hearers. The fees are low, but are

sufficient to be an inducement; and, inasmuch as the

attendance of the students is not compulsory, the

professor is stimulated to produce good and effective

lectures at a reasonable charge, so as to attract pupils

who would seek instruction from some one else, if

the lectures were not good, or the fees too high. In-

deed, in Germany this system works so much to the

advantage of the students, that the private teachers

of the universities .at one time obtained the creation

of a regulation forbidding the professors to reduce

their fees below a certain minimum; since, with so

low a fee as some professors were charging, it was
impossible for a private teacher to compete. This

state of things may be compared with much advan-

tage with the condition of British universities. In

these we hear, from one direction, complaints of the

high fees charged, and of the ineffective teaching

given by the professoriate; and in other universities,

where no adequate fees are allowed to the professors

as a stimulus to them to otfer useful and efficient

teaching, we find that the teaching has passed entire-

ly out of their hands into those of college tutors and
lecturers. The fact is, that a satisfactory relation

between teaching and research is one which will not

naturally and spontaneously arrange itself. It can

hardly be said to exist in any British university or

college, but the method has been thought out and
carried into practice in Germany. It consists in giv-

ing a competent researcher a stipend, and a laboratory

for his research work, and then requiring him to do
a small amount of teaching, remunerated by fees

proportionate to his ability and the pains which he

may take in his teaching. If you pay him a fixed

sum as a teacher, or artificially insure the attendance

of his class, instead of letting this part of his income
vary simply and directly with the attractiveness of

his teaching, you will find as the result that (with

rare exceptions) ho will not give effective and useful

teaching. He will naturally tend to do the minimum
required of him in a perfunctory way. On the other

hand, if you leave him without stipend as a research-

er, dependent on the fees of pupils for an income, he
will give all his time and energies to teaching: he will

cease to do any research, and become, pro lanto, an

inferior teacher.

A third objection which is sometimes made to the

proposition that scientific research must be supported

and paid for as such, is the following: it is believed

by many persons that a man who occupies his best

energies in scientific research can always, if he choose,

make an income by writing popular books or news-

paper articles in his spare hours; and, accordingly, it

is gravely maintained that there is no need to provide

stipends, and the means of carrying on. their work, for

researchers. To do so, according to this view, would
be to encourage thom in an exclusive reticence, and
to remove from them the inducement to address the

public on the subject of their researches, by which
the public would lose valuable instruction.

This view has been seriously urged, or I should not

here notice it. Any one who is acquainted with the

sale of scientific books, and the profits which either
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author or publl-lier makes by tlieni, knows tliat the

suggestion which I have quoted is ludicrous. The
writing of a good book is not a thing to be done in

leisure moments; and sucli as have been the result of

original research have cost their authors often years
of labor, apart fi-om the mere writing. Mr. Darwin's
books, no doubt, have had a large sale; but that is

due to the fact, apart from the exceptional genius of

the man who wrote them, that they represent some
thirty or more years of hard work, during which he
was silent. There is not a sufficiently large public
interested in the progress of science to enable a
researcher to gain an income by writing books,
however great his literary facility. A schoolbook or
classbook may now and then add more or less to the
income of a scientific investigator; but he who be-
comes the popular exponent of scientific ideas, except
in a very moderate and limited degree, must abandon
the work of creating new knowledge. The profes-

sional litterateur of science is as much removed by his

occupation from all opportunity of serious investiga-

tion as is the professional teacher who has to con-
sume all his time in teaching. Any other profession
— such as the bar, medicine, or the church— is

more likely to leave one of its followers time and
means for scientific i-esearch than is that of either

the popular writer or the successful teacher.

We have, then, seen that there is no escape from
the necessity of providing stipends and laboratories
for the purpose of creating new knowledge, as is done
in continental states, if we are agreed that more of

this new knowledge is needed, and is among the prod-
ucts which a civilized community is bound to turn
out, both for its own benefit and for that of the com-
munity of states, which give to and take from one
another in such matters.

There are some who would finally attack our con-
tention by denying that new knowledge is a good
thing, and by refusing to recognize any obligation, on
the part of England, to contribute her share to that
common stock of increasing knowledge by which she
necessarily profits. Among such persons are those
who would prohibit altogether the pursuit of experi-
mental physiology in England, and yet would not and
do not hesitate to avail themselves of the services of
medical meu whose power of rendering those services

depends on the fact that they have learned the results

obtained by the experiments of physiologists in other
countries or in former times. In reference to this

strange contempt and even hatred of science, which
undoubtedly has an existence among some persons
of consideration even at the present day, I shall have
a few words to say before concluding this address. I

have now to ask you to listen to what seems to me to

be the demand which we should make, as members of

a British association for the advancement of science,
in respect of adequate provision for the creation of

new knowledge in the field of biology iu England.
Taking England alone, as distinct from Scotland

and Ireland, we require, in order to be approximately
on a level with Germany, forty new biological insti-

tutes, distributed among the five branches of physi-
ology, zoology, anatomy, pathology, and botany, —

forty, in addition to the fifteen which we may reckon

(taking one place with another) as already existing.

The average cost of the buildings required would be

about £4,000 for each, giving a total initial expendi-

ture of £160,000; the average cost of stipends for the

director, assistants, and maintenance, we may calcu-

late at £1,500 annually for each, or £60,000 for the

forty,— equal to a capital sum of £2,000,000. These
institutes should be distributed in groups of five—
eight groups in all — throughout the country. One
such group would be placed in London (which is at

present almost totally destitute of such arrange-

ments), one in Bristol, one in Birmingham, one in

Nottingham, one in Leeds, one in Newcastle, one in

Ipswich, one in Cardiff, one in Plymouth, — in fact,

one in each of the great towns of the kingdom where
there is at present, or where there might be with ad-

vantage, a centre of professional education and high-

er study. The first and the most liberally arranged

of these biological institutes — embracing its five

branches, each with its special laboratory and staff

— should be in London. If we can have nothing

else, surely we may demand, with some hope that our

request will eventually obtain compliance, the for-

mation in London of a College of scientific research

similar to that of Paris (the College de France). It

is one of the misfortunes and disgraces of London,
that, alone amongst the capitals of Europe, with the

exception of Constantinople, it is destitute of any in-

stitution corresponding to the universities and colleges

of research which exist elsewhere.

Either in connection with a properly organized

teaching university, or as an independent institution,

it seems to me a primary need of the day that the

government should establish in London laboratories

for scientific research. Two hundred and fifty years

ago Sir Thomas Gresham founded an institution for

scientific research in the city of London. The prop-

erty which he left for this purpose is now estimated

to be worth three millions sterling. This property

was deliberately appropriated to other uses, by the

Corporation of the city of London and the Mercers'

company, about a hundred years since, with the eon-

sent of both Houses of Parliament. By this outra-

geous act of spoliation these corporations, who were

the trustees of Gresham, have incurred the curse

which he quaintly inserted in his will in the hope of

restraining them from attempts to divert Iris property

from the uses to which he destined it. ' Gresham's

curse' runs as follows: "And that I do require

and charge the said Corporations and chief governors

thereof, with circumspect Diligence and without long

Delay, to procure and see to be done and obtained,

as they will answer the same before Almighty God;

(for if they or any of them should neglect the obtain-

ing of such Licenses or Warrants, which I trust cannot

be difficult, nor so chargeable, but that the overplus

of my Bents and Profits of the Premisses hereinbefore

to them disposed, will soon recompense the same;

because to soe good Purpose in the Commonwealth,

no Prince nor Council in any Age, will deny or defeat

the same. And if conveniently by my Will or other

Convenience, I might assure it, I would not leave it
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to be done after my death, then the same shall revert

to my heirs, whereas 1 do mean the same to the

Commonwealth, and then tue Defaui-t tuereof
SBALL BE TO TDK REPROACH AND CoXDEMXATION
OF TIIK SAID COKPOKATIONS AFORE GoD"). I

confess that I find it difficult to see how tlie present

representatives of the corporations who perverted

Gresham's trust are to escape from justly deserving

the curse pronounced asrainst those corporations,

unless they conscientiously take steps to restore Gre-

sham's money to its proper uses. Let us hope that

Gresham's curse may be realized in no more deadly

form than that of an act of parliament repealing the

former one which sanctioned the perversion of Gre-

sham's money. Such a sequel to the report of the

commission which has recently inquired into the pro-

ceedings of the corporation and companies of the city

of London is not unlikely.

Whilst we should, I think, especially press upon
public attention the need for an institute of seientitic

research in London, and indicate the source from
which its funds may be fitly derived, we must also

urge the foundation of other institutes in the prov-

inces, upon the scale already sketched; because it is

only by the existence of numerous posts, and of a
series of such posts, — some of greater and some of

less value, the latter more numerous than the former,
— that any thing like a professional career for scien-

tific workers can be constructed. It is especially

necessary to constitute what I have termed ' .assist-

antships,' that is, junior posts, in which younger men
assist, and are trained by, more experienced men.
Even in the few institutions which do .\lready exist,

additional provision of this kind is what is wanted
more than any thing else, so that there may be a
progressive career open to the young student, and a
sufficient field of trained investigators from which to

select in filling up the vacancies in more valuable

positions.

I am well aware that it will be said that the scheme
whicli I have proposed to you is gigantic and almost
alarming in respect of the amount of money which it

demands. One hundred and sixty thousand pounds
a year for biology alone must seem, not to my hear-

ers, but to those who regard biology as an amusing
speculation,— that is to say, who know little or noth-
ing about it, — an extravagant suggestion. Unfortu-
nately, it is also true that such persons are very

numerous, — in f.ict, constitute an overwhelming
majority of the community; but they are becoming
less numerous every day. The time will come, it

seems possible, when there will be more tlian one
member of the government who will understand and
appreciate the value of scientific research. There are

already a few members of the House of Commons
who are fully alive to its significance and importance.
We may have to wait for the expenditure of such a

sum as I have named, and po.ssib]y it may be derived
ultimately from local rather than imperial sources,

though I do not see why it should be; yet I think it

is a good thing to realize note that this is what we
ought to expend in order to be on a level with Ger-
many. This apparently extravagant and unheard of

appropriation of public money (» acliMlly mnde every

year in Gennany.
I think it is well to put the matter before you in

this definite manner: because I have reason to believe

that even those whom we might expect to be well

informed in regard to such matters are not so, and,

as a consequence, there is not that keen sense of tlie

inferiority and inadequacy of English arrangements

in these matters which une would gladly see actuat-

ing the conduct of English statesmen. For instance:

only a few years iigo, when speaking at Nottingham,

the present prime-minister, who has taken an active

part in re-arranging our universities, and has, it is

well known, much interest in science and learning,

stated that £27,000, the capital sum expended on the

Xottingham college of science, was a very important

contribution to the support of learning in this country,

amounting, as he said he was able to stale from the

perusal of official documents, to as much as one-third

of what was spent in Germany during the past year

upon her numerous universities, which were so often

held up to England as an example of a well-supported

academical system. Now, I do not think that Mr.

Gladstone can ever have had the opportunity of con-

sidering the actual facts with regard to German uni-

versities: for he was in this instance misled by the

official return of expenditure on a single university,

namely, that of Strasburg; the total annual expendi-

ture on the twenty-one German universities being, in

reality, about £800,000, by the side of which a capital

sum of £27,000 looks very small indeed. I cannot but

believe, that if the facts were known to public men,

in reference to the expenditure incurred by foreign

states in support of scientific inquiry, they would be

willing to do something in this country of a sufficient

and statesmanlike character. As it is, the conces-

sions which have been made in this direction appear

to me to be in some instances not based upon a really

comprehensive knowledge of the situation. Thus, the

tentative grant of £4.000 a year from the trea?ury to

the Royal society of London appears to me not to be

a well-devised experiment in tlie promotion of scien-

tific research by means of grants of money; because

it is on too small a scale to produce any definite effect,

and because the money cannot be relied upon from

year to year as a permanent source of support to any

serious undertaking.

The Royal society most laboriously and conscien-

tiously does its l)est to use this money to the satisfac-

tion of the country, but the task thus assigned to it is

one of almost insurmountable difficulty. In fact, no

such miniature experiments are needed. The experi-

ment has been made on a large scale in Germany, and

satisfactory results have been obtained. The reason-

able course to pursue is to benefit by the experience,

as to details and methods of administration, obtained

in the course of tlie last sixty years in Germany, and

to apply that experience to our own ease.

It is quite clear that ' the voluntary principle' can

do little towards the adequate endowment of scientific

research. Ancient endowments belonging to the coim-

try must be applied thereto, or else local or imperial

taxes must be the source of the necessary support.
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Seeing that the results of research are distinctly of

imperial and not of local value, it would seem ap-
propriate that a portion of the imperial revenue should
be devoted to their achievement. In fact, as I have
before mentioned, the principle of such an applica-

tion of public money has long been admitted, and is

in operation.

Whilst voluntary donations on the part of private

persons can do little to constitute a fund which shall

provide the requisite endowment for the scheme of

biological institutes which I have sketched (not to

mention those required for other branches of science),

yet those who are interested in the progress of scien-

tific investigation may, by individual effort, do some-
thing, however little, towards placing research in a
more advantageous position in this country. Sup-
posing it were possible, as I am sanguine enough to

believe that it is, to collect in the course of a year or

two, from private sources, a sum of ±120,000 for the
maintenance of a biological laboratory and staff : it

would be necessary, in expending so limited a sum,
to aim at the provision of something which would be
likely to produce the lai-gest and most obvious results

in return for the outlay, and to benefit the largest

number of scientific observers in this department.
I believe that it is the general opinion among biolo-

gists, that there could be no more generally useful

institution thus set in operation than a biological

la*)oratory upon the seacoast, which, besides its own
permaneut staff of officers, would throw open its

resources to such naturalists as miglit from time 'to

time be able to devote themselves to researches with-
in its precincts. There is no such laboratory on the

whole of (he long line of British coast. At Naples
there is Dr. Dohrn's celebrated and invaluable labora-

tory, which is frequented by naturalists from all parts

of the world; at Trieste, the Aiistrian government
supports such a laboratory; at Concarneau, Eoscoff,

and Villefranche, the French government has such
institutions; at Beaufort, in North Carolina, the

Johns Hopkins university has its marine laboratory

:

and at Newport Professor Alexander Agassiz has ar-

ranged a very perfect institution also for the study of

marine life. In spite of the great interest which Eng-
lish naturalists have always taken in the exploration

of the sea and marine organisms; in spite of the fact

that the success, and even the existence, of our fisher-

ies industries, to a large extent depend upon om- gain-

ing the knowledge which a well-organized laboratory

of marine biology would help us to gain, — there is

actually no such institution in existence.

This is not the occasion on which to explain pre-

cisely how, and to what extent, a laboratory of marine
zoology might be of national importance. I hope to

see that matter brought before the section during the

course of our meeting. But I may point out now,
that though it appears to me that the great need for

biological institutes, to which I have drawn your at-

tention, can not be met by private munificence, and
must, in the end, be arranged for by the continued
action of the government in carrying out a policy to

which it has for many years been committed, and
which has been approved by conservatives and liberals

alike, yet such a special institution as a laboratory

of marine biology, serving as a temporary workshop
to any and all of our numerous students of the im-

jjortant jn'oblems connected with the life of marine
plants and animals, might very well be undertaken
from private funds. Should it be possible, on the

occasion of this meeting of the British association

in Soutliport, to obtain some promise of assistance

towards the realization of this project, I think we
shall be able to congratulate ourselves on having done
sometliing, though small, perhaps, in amount, towards

making better provision for biological research, and
therefore something towards the advancement of

science.

In conclusion, let me say, that, in advocating to-day

the claim of biological science to a far greater meas-
ure of support than it receives at present from the

public funds, I have endeavored to press that claim

chiefly on the ground of the obvious utility to the

community of that kind of knowledge which is called

biology. I have endeavored to meet the opposition

of those who object to the interference of tlie state,

wherever it may be possible to attain the end in view
without such interference, but who profess themselves

willing to see public money expended in promoting
objects which are of real importance to the country,

and which cannot be trusted to the voluntary enter-

prise arising from the operation of the laws of self-

preservation, and the struggle for wealth. There are,

however, it seems to me, further reasons for desiring

a thorough and practical recognition by the state of

the value of scientific research. There are not want-

ing persons of some cultivation, who have perceived

and fully realized the value of that knowledge which
is called science, and of its methods, and yet are

anxious to restrain rather than to aid the growth of

that knowledge. They find in science something
inimical to their own interests, and accordingly either

condemn it as dangerous and untrustworthy, or en-

courage themselves to treat it with contempt by assert-

ing, that, ' after all, science counts for very little,'

— a statement which is unhappily true in one sense,

though totally untrue when it is intended to signify

that the progress of science is not a matter which
profoundly influences every factor in the well-being

of the community. Amongst such people there is a

positive hatred of science, which finds expression in

their exclusion of it, even at this day, from the ordi-

nary curriculum of iiublic-school education, and in

the baseless, though oft-repeated calumny, that sci-

ence is hostile to art, and is responsible for all that

is harsh, ugly, and repulsive in modern life. To such

opponents of the advancement of science it is of

little use to offer explanations and arguments. But
we may, when we reflect on their instinctive hostility,

and the misrepresentations of science and the scien-

tific spirit which it leads them to disseminate, con-

sole ourselves by bringing to mind what science

really is, and what truly is the nature of that calling

in which a man who makes new knowledge is en-

gaged.

They mock at the botanist as a pedant, and the

zoologist as a monomaniac; they execrate the physi-
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ologist as a monster of cruelty, and brand the geolo-

gist as a blasphemer; chemistry is held responsible

for the abomination of aniline dyes and the pollution

of rivers, and physics for the dirt and misery of great

factory towns. By these unbelievers, science is de-

clared responsible for individual eccentricities of char-

acter, as well as for tlie sins of the commercial utilizers

of new knowledge. The pursuit of science is said to

produce a dearth of imagination, incapability of en-

joying the beauty cither of nature or of art, scorn of

literary culture, arrogance, irreverence, vanity, and
the ambition of personal glorification.

Such are the charges, from time to time, made by
those who dislike science; and for such reasons they

would withhold, and persuade others to withhold,

the fair measure of support for scientific research

which this country owes to the community of civilized

States. Xot in reply to these misrepresentations, but

by way of contrast, I would here state what science

seems to be to those who are on the other side, and
how, therefore, it seems to them wrong to delay in

doing all that the wealth and power of the state can
do to promote its progress.

Science is not a name applicable to any one branch
of knowledge, but includes all knowledge which is of

a certain order or scale of completeness. All knowl-

edge which is deep enough to touch the causes of

things is science: all inquiry into the causes of things

is scientific inquiry. It is not only co-extensive with

the area of human knowledge, but no branch of it can

advance far, without reacting upon other branches:

no department of science can be neglected, without

sooner or later causing a check to other departments.

No man can truly say this branch of science is useful,

and shall be cultivated, whilst tliis is worthless, and
shall be let alone: for all are necessary; and one
grows by the aid of another, and in turn furnishes

methods and results assisting in the progress of that

from which it lately borrowed.

We desire the increase and the support and the

acceptance of science, not only because it has a cer-

tain material value, and enables men to battle with
the forces of nature, and to turn them to account so

as to increase both the intensity and the extension of

healthy human life: that is a good reason, and for

some persons, it may be, the only reason. But there

is something to be said beyond this.

The pursuit of scientific discovery, the making of

new knowledge, gratifies an appetite, which, from
whatever cause it may arise, is deeply seated in man's
nature, and, indeed, is the most distinctive of his prop-

erties. Man owes this intense desire to know the

nature of things, smothered though it often be by
other cravings which he shares with the brutes, to an
inherited race-perception, stronger than the reason-

ing faculty of the individual. When once aroused,

and in a measure gratified, this desire becomes a
guiding passion. The instinctive tendency to search

out the causes of things, gradually strengthening as

generation after generation of men have stumbled
and struggled in ignorance, has at last become an
active and widely extending force: it has given rise

to a new faith.

To obey this instinct— that is, to aid in the pro-

duction of new knowledge — is the keenest and the
purest pleasure of which man is capable, greater than
that derive<l from the exercise of his animal facul-

ties in proportion as man's mind is something greater
and further developed than the mind of brutes. It

is in itself an unmixed good, the one thing which
commends itself as still ' worth while ' when all other
employments and delights prove themselves stale and
unprofitable.

Arrogant and foolish as those men have appeared,
who, in times of persecution, and in the midst of a
contemptuous society, have, with an ardor propor-
tioned to the prevailing neglect, pursued some special

line of scientific inquiry, it is nevertheless true that
in itself, apart from special social conditions, science
must develop, in a community which honors and de-
sires it before all things, qualities and characteristics

which are the highest, the most human of human
attributes. These are, firstly, the fearless love and
unflinching acceptance of truth; hopeful patience;
that true humility which is content not to know what
cannot be known, yet labors and waits; love of Na-
ture, who is not less, but more worshipped by those
who know her best; love of the human brotherhood,
for whom and with whom the growth of science is

desired and effected.

No one can trace the limits of science, nor the
possibilities of happiness, both of mind and body,
which it may bring in the future to mankind. Bound-
less though the prospect is, yet the minutest contri-

bution to the onward growth has its absolute and
unassailable value, — once made, it can never be lost:

its effect is forever in the history of man.
Arts perish, and the noblest works which artists

give to the world. Art, though the source of great
and noble delights, cannot create nor perpetuate: it

embodies only that which already exists in human
experience, whilst the results of its highest flights

are doomed to decay and sterility. A vain regret, a
constant effort to emulate or to imitate the past, is

the fitting and laudable characteristic of art at the
present day. There is, indeed, no truth in the popu-
lar partition of human affairs between science and
art as between two antagonistic or even comparable
interests; but the contrast which they present in
points such as those just mentioned is forcible. Sci-

ence is essentially creative: new knowledge— the
experience and understanding of things which were
previouxly non-existenl for man's intellii/ence— is its

constant achievement. And these creations never
perish: the new is built on, and incorporates, the old;

there is no turning back to recover what has lapsed
through age; the oldest discovery is even fresher
than the new, yielding in ever-increasing number
new results, in which it is itself reproduced and per-
petuated, as the parent in the child.

This, then, is the faith which has taken shape in
proportion as the innate desire of man for more
knowledge has asserted itself: namely, that there is

no greater good than the increase of science; that
through it all other good will follow. Good as sci-

ence is in itself, tlie desire and search for it is even
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better, raising men above vile things and wortbless

competitions, to a fuller life and keener enjoyments.

Througli it we believe that man will be saved from

misery and degradation, not merely acquiring new
material powers, but learning to use and to guide liis

life witb understanding. Througli science lie will be

freed from the fetters of superstition. Througli faith

in science lie will acquire a new and enduring delight

in the exercise of his capacities: he will gain a zest

and interest in life sucli as the present phase of cul-

ture fails to supply.

In opposition to the view that the pursuit of

science can obtain a strong hold upon liuman life, it

may be argued, that on no reasonable ground cau it

appear a necessary or advantageous thing to the in-

dividual man to concern himself Vitli the growth

and progress of that which is merely likely to benefit

the distant posterity of the human race. Our reply

is, let those who contend for the reasonableness of

human motives develop, if they can, any theory of

human conduct in which reasonable self-interest shall

be man's guide. We do not contend for any such

theory. By reasoning we may explain and trace the

development of human nature, but we cannot change

it by any such process. It is demonstrably unreason-

able for the individual man, guided by self-interest,

to share the dangers and privations of his brother-

man ; and yet, in common with many lower animals,

he has an inherited quality which makes it a pleas-

ure to him to do so. It is unreasonable for the

mother to protect her offspring, and yet it is the natu-

ral and inherited quality of mothers to derive pleasure

from doing so. It is unreasonable for the half-

starved poor to aid their wholly-starving brethren

;

and yet such compassion is natural and pleasurable

to those who show it, and is the constant rule of life.

Unreasonable though these things are, from the point

of view of individual self-interest, yet they are done

because to do them is pleasurable, to leave them un-

done a pain. The race has, as it were, in these re-

spects, befooled the individual, and, in the course of

evolution, has planted in him, in its own interests,

an irrational capacity for taking pleasure in doing

that which no reasoning in regard to self-interest

could justify. As with these lower and more widely,

distributed instincts, shared by man with some lower

social animals, so is it with this higher and more pe-

culiar instinct, — the tendency to pursue new knowl-

edge. Whether reasonable or not, it has, by the laws

of heredity and selection, become part of us, and .ex-

ists. Its operation is beneficial to the race. Its grati-

fication is a source of keen pleasure to the individual,

— an end in itself. We may safely count upon it as a

factor in human nature. It is in our power to culti-

vate and develop it, or, on the other hand, to starve

and distort it for a while, though to do so is to waste

time in opposing the irresistible.

As day by day the old-fashioned stimulus to the

higher lite loses the dread control which it once exer-

cised over the thoughts of men, the pursuit of wealth,

and the indulgence in fruitless gratifications of sense,

become to an increasing number the chief concerns

of their mental life. Such occupations fail to satisfy

the deep desires of humanity: they become weari-

some and meaningless, so that we hear men question-

ing whether life be worth living. When tlie dreams

and aspirations of the youthful world have lost their

old significance, and their strong power to raise men's
lives, it will be well for that community which has

organized in time a following of and a reverence for

an ideal good, which may serve to lift the national

mind above the level of sensuality, and to insure a

belief in the hopefulness and worth of life. The
faith in science can fill this place. The progress of

science is an ideal good, sufficient to exert this great

influence.

It is for this reason, more than any other (as it

seems to tliose who hold this faith), that tlie progress

and diiiusion of scientific research, its encourage-

ment and reverential nurture, should be a chief busi-

ness of the community, whether collectively or indi-

vidually, at the present day.

NOTES AND NEWS.
Pursuant to the invitation already noted in

Science, a number of gentlemen met in the library of

the American museum of natural history in New-Tork
City, on the 26th to 28tli of September, and founded
the American ornithologists' union. The member-
ship consists of active, foreign, corresponding, and
associate members. The active membership is lim-

ited to fifty residents of the United States and Can-
ada; tlie foreign, to twenty-five non-residents of the

United States and Canada ; the corresponding, to one
hundred residents of any country; the associate being

composed of any number of residents of the United
States and Canada. The officers of the union for the

current year are, Mr. J. A. Allen, president; Dr. El-

liott Coues and Mr. Robert Ridgway, vice-presidents;

Dr. C. Hart Merriam, secretary and treasurer ; Messrs.

S. F. Baird, George N. Lawrence, H. W. Henshaw,
and Montagu Chamberlain, councillors, — these nine

officers constituting the council of the union. Dr.

Coues presided over the convention, and continued in

the chair in the absence of the president. Mr. Allen

and Professor Baird, who were unable to be present,

were added to the list of founders. After the dis-

cussion and adoption of a constitution, submitted by
the committee of organization, and the election of

officers, a large number of members were elected,

raising the active and foreign membership nearly to

the limit. The worls: of the union for the present

year was laid out by the formation of committees,

appointed by the chair, on the subjects of classifica-

tion and nomenclature, of the distribution and migra-

tion of birds, of avian anatomy, of oology, and on'

the question of the eligibility or ineligibility of the

European sparrow in America. The first-named com-
mittee, besides revising the current lists of North-

American birds, is expected to consider the subject

of zoological nomenclature at large ; and its labors

may result in the formation of a code of nomenclature

applicable to other departments of zoology, as well

as to ornithology. It consists of Messrs. Ridgway,

Allen, Brewster, Henshaw, and Coues.
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— Mr. Charles F. Parker, tlie curator in charge of

the Academy of natural sciences of Philadelpliia,

died Sept. 7, after an illness of several months. Mr.
Parker became a member of the academy in 1865,

and was elected a curator in IST.'i. Shortly after-

ward he was appointed by the council curator in

charge,— a position which he filled with singular effi-

ciency until last March, when he was compelled to

avail himself of leave of absence, granted by the

council in the hope that he would soon be able to

return. Mr. Parker h<id paid special attentinn to the

botany of New .Jersey; and, both in the completeness

of his herb.irium and the accuracy of his knowledge
of it, he h.ad few. if any, equals. Even before his

connection with the academy, he was well known
to the leading botanists of America, and his collec-

tion was freiiuently referred to by specialists for

illustrative material. The many students who have
visited the academy during his term of office will

remember the alacrity with which he rendered them
assistance in their investigations. Although he may
be succeeded by one having a more general knowl-
edge of natural history in its several departments,
or a more profound knowledge of a specialty, the

academy will probably not be able to secure the ser-

vices of any one jjer.son able and willing to perform
the same work so economically and efficiently.

— We copy from the daily press the following tele-

gram from Lieut. Ray, commanding the Point-Barrow
expedition, concerning whose safety there were rea-

sonable grounds for anxiety :
—

"San Francisco, Oct. 7, 1883. — I report my safe

arrival here to-day with party. Also brought down
Lieut. Sehwatka and party from St. Michaels.

All work accomplished as ordered by chief signal-

officer. Pendulimi observation not made. Leo
reached Ooglaamie Aug. 22: was driven away by ice

the same night; returned on the 24th; again driven

away and damaged on the 2.5th; returned on the 27th,

when party and stores were embarked ; sailed on the

29th, vessel leaking b.adly; put into Unalaska, where
she was beached and repaired."

— A large and exceptionally fine collection of fossil

plants from the Fort-Union group (Laramie) is now
on its way to Washington, collected in the valley of

the Yellowstone River, within thirty miles of Glen-
dive, Montana, by Mr. Lester F. Ward, assisted by
Mr. Richard Foster. Mention has already been made
(Science, i. 550) of a small but interesting collection

from this locality, which was partially elaborated last

spring. The same stations were revisited and thor-

oughly worked. The expedition was very sticcessful,

and the collection is one of the largest and best ever
made in the country. Fifty-seven boxes of fossils,

aggregating nearly four tons in gross weight, were
obtained. The material was carefully assorted, and
scarcely any but cabinet specimens were taken. In
the very large number of genera and species repre-

sented, there can scarcely fail to be some new to

science. The localities examined embrace several dis-

tinct horizons within the group, each possessing a

special fades. Nearly all the old forms described by
Dr. Newberry appear in abundance,— Popidus, Pla-

tanus, Vibiu'uum, Rhamnites.Tilla, etc., — but varied

by additional species; while such new genera as Tra-
pa, Rhamnus, Ilex, Kleodendron, Asarum. Ficus, etc.,

are present, often in great profusion, and beautifully

Iircscrved. Special pains were taken to secure as large
and complete a representation as possible of those
forms whose affinities are less obvioits or wholly un-
known. Mr. Ward intends to commence work on this

collection as soon as it arrives.

— The l.'Uh of August, 1883, was the hundredth
anniversary of the successful attempt of the brothers
Montgolfier to cause their hot-air balloon to rise.

On that day a monument commemorative of the

cvint was unveiled at Annonay, where the >rontgol-

fiers lived and worked, .Joseph, the older, is repre-

sented as holding the balloon, while his younger
brother, Ktienne, fills it with heated air by means of a
lilibted torch. For the three days the streets of An-
nonay were filled with the crowds gathered to honor
the memory of the great inventors. In the addresses
stress was laid upon the aids wliich tJie use of the
balloon may be to the sciences, especially meteorol-
ogy, and in military operations. Joseph Montgolfier
was born at Vidalon-les-Annonay, Aug. 26, 1740. and
Etienne at the same place, the 7th of January, 1745,

The younger brother died Aug. 2, 1799, at Serrifere;

and Joseph, after a stroke of paralysis in 1809, died
at Balaruc-les-Bains on the 26th of June, 1810.

— A notable event of the present season's field-
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work has been the descent of the Missouri River in a
' Mackinaw' (a sort of flat boat) from Fort Benton to

Bismarck by a party of geologists, consisting of Dr.

C. A. White, Mr. J. B. Marcou, and Mr. Lester F.

Ward, with one assistant, for tlie express purpose

of geological and paleontological study.

The distance, according to steamboat schedule, is

1,059 miles ; and thirty days (Aug. 22 to Sept. 20) were
consumed in the journey. A large part of the territory

passed through is occupied by Indian reservations;

and there is no white population between Benton and

Poplar Creek Agency, the first post-oiBce, — a distance

of 567 miles. The river is very low at this season of

the year; and the current was correspondingly slug-

gish, thougli still quite rapid enough in some jjlaces.

Progress was farther impeded by shoals, bars, and

head winds; and considerable time was, of course,

occupied in climbing and examining the adjacent

bluffs and mountains.

The geology of this region, as all know, is very

interesting; and the trip is believed to have thrown

much light upon some of its leading problems. The
results of the expedition will, of course, be officially

made known in due time by the several parties par-

ticipating, who have brought with them ample data,

both in the form of notes and specimens.

— Mr. G. Brown Goode arrived in Washington on

the 2d inst. from London.
— Representatives of nearly all the branches of the

western surveys have returned to Washington. Dr.

C. A. White reports having explored a great number
of miles of the upper Missouri in a row-boat, being

engaged in extending and confirming his previous

observations of the formations.

— The winter session of the Philosophical society

of Washington opens on the 13th inst. A considera-

ble number of communications on widely different

topics are in readiness. Biological papers are not

numerous. The Biological society will probably be-

gin its session on the 19th inst. It is possible that

negotiations for the formation of a Washington acad-

emy of sciences will be opened for a second time this

winter, but with what success it is impossible at

present to say. It seems to be generally considered

that an academy would be desirable, but there is little

agreement relative to the proper basis of union be-

tween the existing societies.

— Prof. K. A. Zittel of Munich is visiting this

country, and will probably be in Washington early in

this month.
— At the first autumn meeting of the Boston so-

ciety of natural history, Oct. 3, Mr. F. W. Putnam
gave an account of the great serpent-mound in Adams
county, 0., and of some other ancient works in Wis-

consin and Ohio examined during the past sum-
mer.
— The Appalachian mountain-club commenced its

Boston meetings on the lOlh, when papers were read

on the Route Sal van, by Selah Howell; on a trip

over Osceola, the Twin Mountain range, and Gar-

field, by W. L. Hooper; and on an exploration of the

Traveller Mountain, and the head waters of Mattaga-

mon River, by G. II. Witherle.
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PliECISrON OF OBSERVATION AS A
ISRANCH OF INSTnUCTlOxY.

We sometimes find the philosopher ciivving

the physicist because the results sought b}- the

latter can be expressed exactly. In so doing,

he doubtless overlooks the fact that all quanti-

tative work has to be regarded as giving mere-

ly an approximation to the truth. Numerous

and refined as are the precautious adopted,

the careful experimenter must admit that his

rneasuremeuts contain errors whose sources are

more or less hidden. Success will lie, not in

ignoring this, but in recognizing it, and studi-

ously- avoiding anj- unwarranted claim to accu-

raej". His investigation maj' establish some

law beyond a reasonable doubt. This law may

be expressible in exact terms ; but, so far as

the direct quantitative results are concerned,

he must give up, once for all, the popular

notion of exactness. He must admit that the

work merely shows it to be reasonable to as-

sume the truth to lie somewhere between two

limits, respectivelj- greater and less than the

one magnitude which he names. Desiring

that these limits shall fall as near together as

practicable, he will stud^- the obsen-ations for

internal evidence of the precision attained

;

but any appearance of accuracy' greater than

might rcasouabl3- be expected will often cause

him more uneasiness than would a greater ap-

parent eiTor. Until the extent of the error is

recognized, and found to be in harmony' with

experience derived from other similar observa-

tions, a cautious ol)ser\er will not be confident

of the result reached.

As the scientific professions are currently

taught, it is possible to get a fair training

(as a chemist, engineer, or electrician, for

example) without properly appreciating the

practical limitations to precision. He maj-

instinctivel}' acquire correct notions of the
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performances of the instruments he most ifre-

qucnlly uses ; but let a new operation, with a

ditferent instrument, be required, and he will

too often develop the wildest notions as to the

great accuracy attainable by the use of suflB-

cicnt care. What is needed in our professional

courses is systematic instruction in the general

science of planning, conducting, and discuss-

ing observations, accompanied with adequate

practice. This should be given as early as

the student is fitted to profit by it, in order

that the subsequent practical training in special

branches ma}' have a firm foundation.

The field for such instruction is ample. A
good routine observer is one who, being in-

formed of the accurac}' desired at each step,

is able to take just care enough to attain it,

without wasting time and energy in uselessly

perfecting certain parts of the work. Our

professional observer must add to this the

good judgment which is able to discover the

relative accuracy required in different parts of

a complex observation, and to decide how ac-

curate to aim to make a single performance of

the whole. In general, he will seek to avoid

errors which usually occur in a single direc-

tion ; but he will not alwa3-s take the greatest

care to avoid errors which are as liable to be

negative as positive. Life is short. Time,

to most, is money ; and the ability to repeat

an observation will often depend upon the

ability to do it quickly. Moreover, in many

cases, mere lapse of time allows additional

errors to enter. Having avoided the larger

errors, he will therefore seek to eliminate

the effect of the smaller by repeatedly per-

forming the work. Recognizing, then, the

importance of reasonable speed, he will allow

rough measures of certain quantities, pro-

vided the final error of the complex operation

is not there bj- appreciably affected. All this

calls for a clear understanding of the causes

of error, and an ability to reason out their

effect upon the result. The knowledge of the
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differential calculus Required is indeed ele-

mentary ; butj-}.
jj^ygt i3g j^ t^gi ^i^jgij gj^jj ije

applied fyreaclily, for instance, as the knowl-
edge jf |.jjg properties of logarithms. All the

P^'Uciples are covered bj' the customar3- courses

in phj'sics and mathematics ; but additional spe-

cial practice in their employment is very de-

sirable.

In the planning of observations, the theory

of maxima and minima gives important aid
;

but this theory has so manj' other applications,

that we can hardlj^ ask of the regular course

in differential calculus such attention to this

one point as would insure the required facilitj'.

In the absence of such a course of instruction

as is recommended in this paper, the matter

is left to slow acquisition through practical ex-

perience. Knowledge is often thus bought at

a high cost.

A general understanding of instruments

of precision, so necessary to successful plan-

ning of observations, is also within the field

of instruction proi^osed. Instrumental errors

should be treated sj'stematicall}' : their pre-

liminarj' adjustment to zero, their elimination

from the mean of pairs of observations i^roperly

taken to that end, their determination in such

manner that corrections maj' be dalj ajjplied,

and the cost in time of variously managing

them, should come to be understood through

suitable practice. Here, particularly', each

professional course is liable to inculcate its

own narrow view.

An examination of the proceedings of the

leading learned societies will convince one of

the importance of good method in the discus-

sion of results. It will also develop the fact

that there exist numerous valuable, analytical,

and graphical processes, which at present are

not likely to be brought to the attention of

the professional student.

The theory of probabilities as applied to

observation would naturallj' be treated in the

course proposed. If it were pre^'iousl}' given

to the student as a branch of pure mathematics,

the attention could here be riveted upon its

use, which calls for the exercise of much
practical good judgment. It furnishes an

important means of studjing the precision

attained, but just here is a great abuse. Its

results, demonstrated for a verj- large number,

are applied to ver}- limited series of measure-

ments. Again: its assumption of equal prob-

ability for equal positive and negative errors is

allowed, in face of the fact that a preponder-

ance of error in one direction is unavoidable.

The rising generation of experimenters in

every field of applied science should therefore

be taught the manj- limitations which surround

its application, and thej' should learn to avoid

that indiscriminate use of its principles which

has led to so many unfounded claims to ac-

cui-acj'.

We have outlined a subject the successful

teaching of which requires qualifications not

to be found in every scientific professor, and

the successful studj' of which requires a con-

centration of the attention not likeh' to be

given to it as a subordinate part of some other

course. Alread}' the appearance of treatises

on probabilities, errors of observation, and

least squares, has enabled writers on astron-

omj', geodesj', phj-sics, and engineering, to

devote their attention to special applications,

and has saved the waste of space which would

otherwise be given to the general theory.

Similarlj-, we should avoid that distraction of

the student's attention from the main subject

of a professional course which results from

the necessity' of frequentlj- pausing to give

additional information about the subject of

this article.

Although the first object of establishing a

course of instruction in anj' branch of applied

science is to put the students into possession

of the best methods alreadj* reached hj workers

in that field, the end attained is often some-

thing more. The instructor's attention is

speedilj' called to conspicuous omissions, and

his energies are consequently' bent upon sup-

plying the defect bj' demonstrating and testing

some theorem or method which meets the

want. Thus the schools come to the aid of

the professions. Are thej' jet doing their

whole duty in regard to the science and art of

observation ?
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A SYSTEM OF LOCAL WARNINGS
AGAINST TORNADOES.

I HAVE lately exainiucd with some (.'are the

excellent compilation by Sergeant Finley of

the signal-service, ' Characteristics of six iiiin-

dred tornadoes,' with reference to the question

of devising a simple apparatus for saving hu-

man life.

Saving property seems to be out of the ques-

tion, as no structure can withstand the force

of the tornado-wind. Life may be saved by
recourse to underground shelters, cellars, etc.,

such as actually have been built in many places

for this end.

Two facts may Ije quoted from the work
named,— 1°. Three hundred and fortj^-seven

out of three hundred and ninety-three torna-

does (that is eighty-eight per cent) originated

between the west and the south-south-west

points ;
2°. The average velocity- of progres-

sion was about one mile in two minutes.

From what we already know of the atmos-

pheric conditions necessary to the production

of tornadoes, it seems probable that in the

future it may be practicable for the general

weather service in Washington to send out

warnings a day in advance to large regions

of countrv within which tornadoes arc likely

to occur. These warnings would necessarily

be of a very general nature. The\- would
simpl}' state that the conditions were such on
two sides of a large region (like the state of

Wisconsin, for example) as to make it probable

that tornadoes would occur somewhere inside

that region within tweuty-four hours. The
local weather services of states like Ohio and
Iowa could, perhaps, make these predictions a

little more specific ; but there is no prospect

whatever that warnings of anj- particular tor-

nado can be given in the immediate future.

It can be said, that, within a district five hun-

dred miles square, tornadoes are likely to occur

within twenty-four hours, and such a warn-
ing would be of value ; but it does not seem
to be probable that it can be said that a par-

ticular thirty miles square of this region is

in particular danger. Under these circum-

stances, it is of interest and importance to in-

quire whether some efficient method of local

warnings cannot be devised. If five minutes'

warning could have been given at anj- of the

late tornadoes, many lives might have been
saved. If each household could be warned by
the continuous ringing of a bell, for example,
that a wind of destructive force (say, sevent}'

miles per hour and upwards) was approaching,

and that five minutes were available in which

to seek shelter, this w could be well worth do-

ing.

A wind of seventy miles an .hour is suflicient

to blow dowu chimneys and to uniouf houses,

unless thej' are well built. Ordinary tree.v will

not stand under it. Tlie pressure on a sijuirvj'e

foot is in the neigliljorhood of fifty i)ounds."

There might lie occasions where seventy miles

would be the maximum wind-velocity : and the

person who had taken refuge in the cellar might
be inclined, after the gust had blown over, to

find fault with the indicator which had predicted

a tornado, when onh" a violent gale occurred.

But such storms do not occur as often as once
a year ; and it would seem that one could afford

to be frightened as frequenth' as this for the

sake of immunitj- from an occasional tornado,

which might be following in the track of such
a \ ioleut gale.

1 have found that it is practicable to erect,

at a moderate expense (less than five hundred
dollars) , an apparatus which would give from
three to five minutes' warning to all the inhabit-

ants of a small town, by the firing of a cannon,
for instance ; and in addition, and without any
increased expense, this apparatus could ring a
bell in every house. The additional expense
to each house would be less than ten dollars,

the cost of maintenance would be less than a

hundred dollars a year, and the work could
1)6 <lone by any intelligent person. The sys-

tem, for a small town, would be something
like the following : suppose a circle described

about the town with a radius of from two to

two and one-half miles. The only serious

danger from tornadoes is to be feared from the

part of this circle between the west point and
the south-south-west point. Along the cir-

cumference of this circle, between the south-

south-west and west points, run a line of single

telegraph-wire on twentj' posts to the mile,

and from the west point bring the wire into the

town, letting it end at the telegraph-office.

It is grounded at each end of the line, and at

the telegraph-office it is connected with a bat-

ter}-, which sends a constant current over the

line. Within the town, connection is made in

various houses with magnets. Each magnet
holds a detent, which prevents a bell from be-

ing rung bj- the action of a cheap clock-work
governed by a coiled spring. If the circuit is

broken anywhere in the line, eacii l)ell begins

to ring, and continues to sound till its spring

is run down ; for four or five minutes, for ex-

ample. A cannon could be fireil by a simple

device, which would warn persons in the fields,

etc., to seek shelter. In a large town the

circuit mijjht end in one of the engine-houses
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of the fire-department, r-l ring a bell there

This >YOuld be the sip-al for the man on watch

to repeat the wan^^gs simultaneously through

, i-_„'Oireuits as desirable.
IS many J'^c^
' . .Jains to indicate the way in which the

. ,.c^ is to be broken by the wind. The cir-

^l*" of telegraph-poles from the south-south-
"west to the west points would contain about flftj'

poles. On cvciy one of these the wire would
run first to an insulator, then to an iron hori-

zontal axis screwed into the side of the post.

On this axis a piece of board one foot square
can revolve freely. An iron rod projects be-

low this board, and from the lower end of it a

small wire goes to a pin in the telegraph-pole.

This pin is connected by wire to a second in-

sulator. From this the line goes to the next

pole, and so on. The circuit ordinaril}' passes

to the first insulator, thence to the iron rod,

thence down the iron rod to the thin wire,

through the pin and to the second insulator,

and so to the next telegraph-pole. The thin

wire is a necessar3' part of the circuit. It is

so made that it will break when the pressure

of the wind on the square board is fifty pounds.

The apparatus for each post is tested practi-

call3- before it is set up. This can be done at

any time in a simple manner. Whenever any
single one of these boards is subjected to the

pi'essure of fifty pounds, its wire will be rup-

tured, and the circuit will be broken, thus

sending the necessaiy w^arning along the whole
line.

I have made one such indicator, which is

connected with a small bell in this observatory.

The wire is arranged so that it breaks at a

wind-velocity of about ten miles per hour,

and it works in a perfectlj^ successful manner.
The extension of the sj'stem for the protec-

tion of a small town is a simple matter. For
a large city a more expensive system would
have to be provided, as the wires between
poles should be carried underground to pro-

tect them from the chance of disturbance.

I need not enlarge on the details of the

scheme, since they can be worked out by any
one who is at all familiar with electrical con-

structions. I believe that I have considered

all the practical difficulties, and that there are

none of any importance. It is a veiy simple

matter to provide for the inspection of the

line, bells, etc., so as not to interfere with the

working of the sj-stem, and so that false

alarms will not be given.

The point I wish to emphasize is, that a prac-

tical and cheap sj-stem of local warnings can
be had, and that it ought to be considered bj^

those who live in districts subject to tornadoes.

The particular manner in which the above-
described device is to be cmplo3-ed is a question
to be settled by the particular circumstances of
each case. I have onl3- described the simplest
and clieapest form, but this has been proved
by trial to be efficient.

I maj- just mention, that, by employing a
spring balance to hold the board in position,

it is possible to provide an indicator which
will break the circuit at any desired velocity

of wind.

To any one who has seen the effects of a
tornado, or even to one who has simply read
that in this year alone several hundreds of
lives have been lost from their violence, it will

appear that the question of erecting systems
for local warnings ouglit to be seriously' consid-

ered hy persons living in exposed regions.

Edward S. Holden.

THE WILD TRIBES OF LUZON.
AVhen the Malays took possession of the

Philippines, they either found there, or were
soon joined bj-, Japanese, Chinese, Siamese,
Javanese, and Dyaks from Borneo and Celebes,
all waging war against the Papuans, who had
gone there from the south-east, if they were
not aborigines. Under these circumstances,
we should expect to find the present natives a
very mixed race, who have received different

names, according to the predominating charac-
ters in each locality. There is no unanimitj- of
opinion among those who have studied the
people in their own homes, and I think it im-
possible wholly- to unravel the tangled skeiii of
races. The following is what, from my obser-

vation and i-eading, I think a fair approxima-
tion to the truth.

The name of Igorrote has been applied to

almost every wild tribe except the Negritos. I

agree with Dr. Semper that it should be re-

stricted to those of northern Luzon, who are

hybrids of Japanese and Chinese with the

Indians, differing somewhat in features and
customs, according to the principal admixture.

In the Igorrote the stature is small, with
well-developed form, indicating great strength

with little sjmmetiy ; color ver3' dark; ej-es

oblique ; hair long, and, in the women, combed
in Chinese fashion ; nose flat, lips thick, mouth
large, and cheeks wide. Houses mere huts,

on the ground or raised on posts, shaped like

a beehive, with furniture of the rudest descrip-

tion, — arms, hatchets, lances, daggers, bows
and arrows, frequentlj- poisoned, of bamboo,
and shields. Their presence would be ac-

counted for as the descendants of the army of
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the Cliincse pirate, Li Mahon, whose fleet was
destroyed alter his attack on Manila in 1574.

The fugitives escaped to the mountains ; and
for more than three ciMituries these wild hy-

brids between Chinese and Indian have <lerK'd

the power of Spain. They have many dialects,

but tlic Igorrote proper is spoken b^- over ten

habit northern Iloeos. Tiiey arc of liner shape,

lighter color, with less obliipie eyes, and more
aquiline nose. In their habits, music, and love

for porcelain vases, they resemble the Japanese,
and liave probably descended from the union
of crews of junks, driven to Luzon b}- the

northern monsoon, and the neighborinif tribes.

thousand people. They are not whollj- savage,
except in the remote mountainous districts.

Their customs are simple antl patriarchal. It

is onl}' of late years that they have consented
to bury their dead, instead of exposing them
to <Iecay in the air.

The name of Tingitians ho.n been given to

the hybrids of Japanese and Indians who in-

They number over nine thousand- in twenty
villages. Their dress and aims are much like

those of the Igorrotes, but the}' have borrowed
fi'om their enemies the Gaddans the custom of

preserving as tro|)hics the heads of those killed

in battle. They arc said to mnmmify their

dead by heat.

The Gaddans and Ifuiujos, numbering about



524 SCIENCE. [Vol. II., No. 37.

ten thousand, resemble in their appearance
and customs the D^aks of Borneo. Man_y
dwell in the provinces of the Camarines, where
they have preserved their independence. The^-

have traditions of great antiquity, and speak
the Vicol dialect as well as their own. They
were evidently here before the Mahometan
Malays, bj- whom they have been driven to

The above-mentioned races are what the

Spanish writers call the infidels, and may or

ma}- not be Igorrotes. Samuel IvNEEL.VNn.

7'HE WEATHER IN AUGUST, ISSS.

The monthly review of the U. S. signal-

service shows that in August there were two

QADDAN OF LUZON.

the mountains. Thej' are liostile to all for-

eigners. Their mode of life is patriarchal, the

head of a family recognizing no superior au-

thoritj\ From the resemblance of the skulls

of some of these wild tribes to those of the

people of Sunda, Borneo, and Celebes, and
the occurrence of similar ones in the long dis-

used caverns, it seems undeniable that there is

among them a considerable Dyak mixture, and
that from a very remote period.

features of special note. These are, 1°, the

low temperatures which prevailed over nearly

tiie whole country- ; 2°, the small rainfall, which
was below the average in nearly everj' district.

Other important I'eatures were a few destruc-

tive storms, and the opening of the hurricane

season, as will be referred to below.

The pressure has been above the normal,

except on the Atlantic coast ; the greatest

excess, 0.08 inch, occun'ing in the upper Mis-
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sissippi and Missouri valleys, where, also, the

lowest temperature departures were recorded.

Six barometric depressions were charted in

their progress, and a seventh begun, as the

month closed. Of these, one only visited the

southern states : this developed in Mississippi,

passed off tlie Virginia coast, and across the

Atlantic to the Irish coast, being a severe storm
all along its passage. Of the other depressions.

on tlie up|)er lakes on the 22d, and remarkably

heav}- rains on the North Carolina coast on the

16th. The storms on the Atlantic were espe-

cially prominent, and the general character of

the weather on the ocean daring the whole
month was stormy. Five depressions were

traced nearly across the Atlantic, two of which
were genuine hurricanes. The first moved
north-westward at a considerable distance from

one developed in the Kocky Mountains, and
was traced to the British coast, and another

entered the country in the extreme south-west,

moved south-easterly to tlie North Carolina

coast, au<l in the ocean probably united witii

a tropical liurricane which was then moving up
the Atlantic. None of the storms were traced

from the Pacific coast over tlie Rocky Moun-
tains. The storms left no disastrous effects in

the United States ; but there were violent gales

the Atlantic coast, between the I9th and 24th,

when it curved to the north-eastward near the

Bermudas. Reaching the Banks on the 2Gth,

it caused great damage to the fishing-fleet, the

reports showing a loss of eighty lives and one
hundred dories, while many fisliing-vessels were
swamped or disabled. Vessels on the Atlantic

report severe gales during its further passage,

but its severity decreased as it approached the

Irish coast on the 21)th. The lowest pressure
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noted was 28. il inches. The second hurricane

came from Ihe West Indies about the 24th, and
reached the Banks ontlie 29th, onl^- three days

after the passage of the former hurricane, re-

peating the disasters to the lishiug-vessels. Its

violence was great as it continued across the

Atlantic, and approached the British coasts

early in September. As this storm passed up
the Atlantic, very high tides were experienced

on llie coast, much damage being thereby in-

flicted on the New Jersey shore on the 2'Jth.

Very few icebergs were reported during the

month.
The average temperatures were above the

normal only in Florida, the Rio Grande valley,

and in the middle and southern portions of the

Rocky Mountain region, the departures being

within a degree, except at Salt Lake City (2°).

In other districts the departures ranged from

0°.l, in the eastern Gulf states, to 4°. 4, in the

upper Mississippi valley. Yuma, Arizona,

reports a mean temperature of 91°, and a maxi-

mum of 111°. Frosts were reported from the

northern states, especially at the end of the

month.

Average precipitation for August, 1883.
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way the present condition of anthropological re-

search, paying especial attention to the first appear-

ance of bronze in Europe. The question, when did

the metal first come into use in our part of the world,

is certainly one of the most important which an-

thropological science has to consider, and in order

to provide the necessary material for its solution,

wherever individual investigators or scientific so-

cieties are active, the territorial relations should be

first examined, and, without drawing general con-

clusions, the localities or the strata in which the

discoveries are made should be determined; for, how-

ever many investigations have already been under-

taken in this branch of anthropology, tlie boundary

where the stone age ceases and the metal age begins

has not yet been definitely decided for any locality.

A difficulty which arises in answering the question,

does this or that settlement, this or that discovery,

belong to the stone or bronze age, must not be passed

in silence, since neglect of it has frequently led to

mistakes. Tlie difficulty is, that at one time, when
metal was already common, stone implements were

used both by poorer people, who were not able to

obtain the expensive tools, and for ritualistic pur-

poses. A circumstance which next comes into con-

sideration, and which renders difficult in no little

degree the determination of the epoch to which

certain discoveries belong, is that the river-sand, silt,

etc., in which the objects were found, often change

their positions.

Passing to a general consideration of the bronze

age, the speaker said that the answer to the question,

where did the invention of this alloy originate, is

one of the most important problems for anthropo-

logical research. There are two widely differing

views on this subject: 1°, that of investigators who

assume that bronze was invented at different times

and in different places, independently of each other;

and, 2°, that of those who assert that the invention

was made at one place, and thence the use of the

metal spread. In opposition to the first-mentioned as-

sumption, is the fact that the bronze objects scattered

over many regions show in their composition a con-

siderable agreement, and, almost without exception,

are composed of a mixture of nine parts copper and

one part tin, as are by far the majority of those

which are found in the countries lying between the

Caucasus and Portugal. Even if the moisture of the

earth and atmospheric influences affect the various

components of the alloy in various ways, and apart of

the copper is destroyed or altered, the bronze objects,

as a whole, are affected in the same way; and the ap-

pearance of a very similar composition, in regions far

removed from each other, points with convincing

force to the conclusion that the invention of this

mixture was made in one place, and its use was

thence spread. Further, as to how bronze was in-

troduced into Europe, we find also various opinions

not very harmonious wuth each other. Some inves-

tigators naturally claim that it was through the

Phoenicians, of whom we know that in ancient time

they carried on a trade extending over the whole

Mediterranean, and that while Cj'prus, one of the

cliief centres for co))per ore. — from this island cop-

per (Latin, cuprum) received its name,— lay in

their immediate neighborhood, tliey passed in their

voyages the Pillars of Hercules, and visited the ' tin-

island' (Great Britain). From tlie Phoenician trade-

stations on the coast of the Mediterranean, among
which the Massilian colony (Marseilles) played an
Important part, trade-roads into the Interior were
probably built. Many investigators suppose the

spread of bronze was through commercial activity.

Whether this view is true, is not easy to detennine;

since trade-settlements, which, as a rule, exert no, or

at most only a transient, influence over the majority

of the colonies and customs witli which they come
in contact, as soon as they cease to exist, can seldom
be traced. The speaker, in his researches in Sicily,

where, as is well known, the Carthaginians, also a
people of Phoenician origin, were for a long time

settled, could find no traces which indicated 'this

settlement. Further, it is also well known that the

trade supremacy which Pisa on the Mediterranean,

and Genoa on the Black Sea, once exercised, has left

on the coasts bordering these seas no traces worth
mentioning. But, supposing that bronze was scattered

by the commerce of the Phoenicians, it by no means
proves that they were the inventors of this alloy.

The speaker, on the whole, was much niore inclined,

with reservation of his decision, to place this inven-

tion farther to the east, in central Asia.

Besides the view just mentioned, which considers

the commercial activity of the Phoenicians as the

agent by whicli that advance in culture signalized

by the use of metal implements was brought about,

there is a theory lately advanced by Hochstetter,

which deserves mention because it completely aban-

dons the views formerly lield. Hochstetter bases

his assumptions on the discoveries in the graves at

Hallstadt (first described by Sacken), and on certain

discoveries atWatsch (Carniola), which show an in-

teresting similarity to the former.^ From these data,

Hochstetter traces the identity of bronze manufac-

ture in Hallstadt and upper Italy, and comes to the

conclusion that this manufacture originated with the

Aryans, and that the use of bronze for weapons and
vessels had been common among this people a long

time before the Aryan races wandered from their

Asiatic home to Europe ; while, at the same time, he
denies the Etruscan origin of the findings at Hall-

stadt, Watsch, and Este, and assumes that the

bronzes found in Italy, so far as they were not

brought there by the Aryans inhabiting Italy, were

imported from Greece.

Against these conclusions, surprising by their nov-

elty, Virchow asserts, that in case the Aryans, in

their wanderings to the west, had taken bronze with

them, we must expect to find traces of its use on the

highways, which tliey presumably followed in their

1 A situla dug up at Watsch cxbibits tbe same decoration as

those found at Hallstadt, and contains, among other tilings, a rep-

resentation of warriors, who are equipped with four different

kinds of helmets, sucli as may be reconstructed from the discov-

eries at Hallstadt. Objects corresponding to the Watsch bronzes

were found also in Este (North Italy).
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advance ; for example, in the valley of tlie Oonau.
Kspccially in regard to tlie Caucasus, his lnveslii;at ions

in the rejtion convinced him that no people already

suflicienlly civilized to employ metals could have
passed over this range; and, on account of the geo-

graphical relations, we must assume that the Aryan
peoples first diviiled in central Asia, and separated

widely along the northern coast of the Aral and (.'iis-

pian seas, and then proceeded through modern Kus-
sia, where the characteristic bronzes are not found,

or westward through Asia Minor. C)nee in Greece,

it is highly probable that Italy was their next step.

A fact brought forward by Iloclistetter in support of

his theory— viz., the lack of ribbed bronzes, ilestea

dieordoni— has proved a mistake. A point of attack

is presented by the same investigator, in his assertion

that the discoveries at Ilallstadt do not date back of

the second millenary before the Cliristian era, and
immediately preceded the Koman civilization; and
that, at the time of the subjugation of Xoricum by
i;ome, the manufacture of bronze already existed.

At the close of his address, Virchow merely touched
upon other anthropological questions, and pointed

out that philology and archeology alone were not in

condition to relieve the darkness which still con-

cealed the invention and spread of bronze; and that

somatic anthropology, i.e., the investigation of the

physical constitution of the peoples under consider-

ation, as seen from the bones preserved to iis, may
here have a final word to say, and may, perhaps,

answer the important question, whether the cultiva-

tion of central Europe is to be traced to the influ-

ence of two different families, or to only one, the

Aryan.

THE VEGETATION OF THE CARBO-
NIFEROUS AGE.^

Much of the second decade of my life was spent in

the practical pursuit of geology in the field ; and
throughout most of that period I enjoyed almost daily

intercourse with William Smith, the father of Eng-
lish geology. But, in later years, circumstances re-

stricted my studies to the paleontological side of the

science : hence I was anxious that the council of

the British association should place in this chair

some one more familiar than myself with the later

developments of geographical geology. But my
friend. Professor Bonney, failing to recognize the

force of my objections, intimated to me that I might
render some service to the association by placing be-

fore you a sketch of the present state of our knowl-
cilge of the vegetation of the carboniferous age.

This being a subject respecting which I have
formed some definite 0]iinion3, 1 am going to act

upon the suggestion. To some this may savor of

'shop-talk;' but such is often the only talk which a
man can indulge in intelligently: and to close his

' Opening address bt-furf Ihe section of geology of tlio JtrltUl)

association for the ailv:incerocnl of science. By Prof. \V. C.
Williamson, LI..D., F.U.S., president of tho section. From
advance sheets kindly furnished by the editor t>t Nature.

mouth on his special themes may compel him either

to talk nonsense or to be silent.

Whilst undertaking this task, I am alive to the
difficulties which surround it, especially those arising
from the wide differences of opinion amongst paleo-
botanists on some fundamental points. On some of
the most important of these there is a substantial
agreement between the English and German paleon-
tologists. The dissentients are chiefly, though not
entirely, to be found amongst those of France, who
have, in my humble opinion, been unduly influenced
by what is in itself a noble motive ; viz , a strong rev-
erence for the views of their illustrious teacher, the
late Adolphe Brongniart. Such a tindency speaks
well for their hearts; though it may, in there days of
rapid scientific progress, seriously mislead their heads.
I shall, however, endeavor to put before you faith-
fully the views entertained by my dis'inguished
French friends, M. Renault, M. Grand-Eury, and the
Marquis of Saporta, giving, at the same time, \yhat I
deem to be good reasons for not agreeing with them.
I believe that many of our disagreements arise from
geological differences Ijetween the Frencli carbonifer-
ous strata and those in our own islands. There are
some important types of carboniferous plants that
appe.irtobemuch better represented amongst us than
in France: hence we have, I believe, more abundant
material than the French paleontologists possess, for
arriving at sound conclusions respecting these plants.

We have rich sources, supplying specimens in which
the internal organization is preserved, in eastern
Lancashire and western Yorkshire, Arran, Burnt-
island, and other scattered localities: France has
equally rich localities at Autun and at St. Etienne.
But some important difference exists between these
localities. The French objects are preserved in an
impracticable siliceous matrix, extremely trouble-
some to work, except .in specimens of small size:

ours, on the other hand, are chiefly embedded in a
calcareous material, which, whilst it preserves the
objects in an exquisite manner, does not prevent our
dissecting examples of considerable magnitude. But,
besides this, we are much richer in huge Lepidoden-
droid and Sigillafian trees, with their Stigmarian
roots, than the French are : hence we have a vast
mass of material illustrating the history of these
types of vegetation, in which they seem to be serious-

ly deficient. This fact alone appears to me suflicient

to account for many of the wide (Hfferences of opin-
ion that exist between us, respecting these trees. My
second difficulty springs out of the imperfect st.ite of
our knowledge of the subject. One prominent cause
of this imperfection lies in the state in which our
specimens are found. They are not only too fre-

quently fi-ivgmentary, but most of those fragments
only present the external forms of the objects. Now,
mere extern.al forms of fossil plants are somewhat like

similarities of sound in the comparative study of lan-

guages: they are too often inisafe guides. On the
other hand, microscopic internal organizations in

the former subjects are like grammatical indentities

in the latter one: they indicate deep affinities that
I)romise to guide the student safely to philosophical
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conclusions. But the common state in which our

fossil plants are preserved presents a source of error

that is positive as well as negative. Most of those

from our coal-measures consist of inorganic shale,

sandstone, or ironstone, invested by a very thin layer

of structureless coal. The surface of the inorganic

substance is moulded into some special form, depend-

ent upon structural peculiarities of the living plants;

which structures were sometimes external, some-

times internal, and sometimes intermediate ones.

Upon this inorganic cast we find the thin film of

structureless coal, which, though of organic origin,

is practically as inorganic as the clay or sandstone

which it invests ; but its surface displays specific

sculpturings, which are apt to he regarded as always

representing the outermost surface of the plant when
living, whereas this is not always the case. That the

coaly film is a relic of the carbonaceous substance of

the living plant is unquestionable ; but the thinnest

of these films are often the sole remaining represen-

tatives of structures that must originally have been

many inches, and in some instances even many feet,

in thickness. In such cases most of the organic ma-
terial has been dissipated, and what little remains

has often been consolidated in such a way that it is

merely moulded upon the sculptured inorganic sub-

stance which it covers, and hence affords no infor-

mation respecting the exterior of the fossil when a

living organism. It is, in my opinion, from speci-

mens like these, that the smooth bark of the Calamite

has been credited with a fluted surface, and the

Trigonocarpons with a merely triangular exterior and

a misleading name, as it long caused the inorganic

casts known as Sternbergiae to he deemed a strange

form of plant, that had no representative amongst

living types. In other cases the outermost surface

of the bark is brought into close contact with the

surface of the vascular cylinder. I have a Stigmaria

in which the bases of the rootlets appear to be planted

directly upon that cylinder, the whole of the thick

intermediate bark having disappeared. In other ex-

amples, that vascular zone has also gone. Thus the

innermost and outermost surfaces of a cylinder, origi-

nally many inches apart, are, through the disappear-

ance of the intermediate structures, brought into

close approximation. In such cases, leaves and other

external appendages appear to spring directly from

what is merely an inorganic cast of the interior of

the pith. I believe that many of onr Calamites are

in this condition. Such examples have suggested

the erroneous idea that the characteristic longitudi-

nal fiutings belong to the exterior of the bark.

Fungi.— Entering upon a more detailed review of

our knowledge of the carboniferous plants, and com-

mencing at the bottom of the scale, we come to the

lowly group of the fungi, which are unquestionably

represented by the Peronosporites antiquariusi of

Worthington Smith. There seems little reason for

doubting that this is one of the phycomycetous fungi,

possibly somewhat allied to the Saprolegnieae; but

since we have, as yet, no evidence respecting its fructi-

fication, these closer relationships must for the present
1 Memoir xi. p. 299.

remain undetermined. So far as I know, this is the

only fungus satisfactorily proved to exist in the car-

boniferous rocks, unless the Escipulites Neesii of

Goeppert, and one or two allied forms, belong to the

fungoid group. The Polyporites Bowmanni is un-

questionably a scale of a holoptycliian fish.

Algae. — Numerous objects siipposed to belong to

this family have been discovered in much older rocks

than carboniferous ones. The subject is a thorny

one. That marine xilants of some kind must have
existed simultaneously with the molluscous and other

plant-eating animals of paleozoic times, is obviously

indisputable; but what those plants were is another

question. The widest differences of opinion exist

in reference to many of them. A considerable num-
ber of those recognized by Schimper, Saporta, and
other paleobotanists, are declared by Nathorst to be
merely inorganic tracks of marine animals; and, in

the case of many of these, I have little doubt that

the Swedish geologist is right. Others have been
shown to be imperfectly preserved fragments of

plants of much higher organization than algae,

branches of conifers even being included amongst
them. I have, as yet, seen none of carboniferous age
that could be Indisputably identified with the family

of algae, though there are many that look like and
may probably be such. The microscope alone can
settle this question, though even this instrument

fails to secure unity of opinion In the case of Daw-
son's Prototaxites ; and no other of the supposed sea-

weeds hitherto discovered have been sufficiently well

preserved to bear the microscopic test: hence I think

that their existence in carboniferous rocks can only

he regarded as an uuproven probability. Mere super-

ficial resemblances do not satisfy the severe demands
of modem science, and probabilities are an insuffi-

cient foundation upon which to build evolutionary

theories.

Seeing what extremely delicate cell-structures are

preserved in the carboniferous beds, it cannot appear
other than strange that the few imperfect fungoid

relics just referred to constitute the only terrestrial

cellular cryptogams that have been discovered in the

carboniferous strata. The Darwinian doctrine would
suggest that these lower forms of plant-life ought to

have abounded in that primeval age; and that they

were capable of being preserved is proved by the

numerous specimens met with in tertiary deposits.

Why we do not find such in the paleozoic beds is

still an unsolved problem.

Vascular cryptogams.— The vascular cryptogams,

next to he considered, burst upon us almost sudden-

ly, and in rich profusion, during the Devonian age.

They are equally silent in the Devonian and carbonif-

erous strata as to their ancestral descent.

Ferns.— The older taxonomic literature of paleo-

zoic fern-life is, with few exceptions, of little scien-

tific value. Hooker and others have uttered in vain

wise protests against the system that has been pur-

sued. Small fragments have had generic and specific

names assigned to them, with supreme indifference

to the study of morphological variability amongst
living types. The undifferentiated tip of a terminal
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pinnule lias had its special name, whilst the more
developeil structures forming the lower part of a

frond have supplied two or three more species.

Then the distinct forms of the fertile fronds may
have furnished additional ones, whilst a further cause

of confusion is seen in the wide difference existing

between a young, half-developed seedling and the

same plant at an advanced stage of its growth. Any
one who has watched the development of a young
Polypodium aureuni can appreciate this difference.

Tet, in the early stages of paleontological research,

observers could scarcely have acted otherwise than
as they did, in assigning names to these fragments,

if only for temporary working purposes. Our error

lies in misunderstanding the true value of such

names. At present the study of fossil ferns is afford-

ing some promise of a newer and healthier condition.

We are slowly learning a little about the fructifica-

tion of some species, and the internal organization

of others. Facts of these kinds, cautiously inter-

preted, are surer guides than mere external contours.

Unfortunately, such facts are, as yet, but few in

number; and, when we have them, we are too often

imable to identify our detached sporangia, stems, and
petioles, with the fronds of the plants to which they

primarily belonged.

That all the carboniferous plants included in the

genera Pecopteris, Neuropteris, and Sphenopteris, are

ferns, appears to be most probable; but what the true

affinities of the objects included in these ill-defined

genera may be, is very doubtful. Here and there we ob-

tain glimpses of a more definite kind. That the Devo-
nian Palaeopterishibernicais anhymenophyllousform
appears to be almost certain; and, on corresponding
grounds,we may conclude that the carboniferous forms,

Sphenopteris trichomanoides, .S. Humboldtii,' and
Hymenophyllum Weissii,- belong to the same group.

The fructification of the two latter leaves little room
for doubling their position, whilst the foliage of some
other species of Sphenopteris is suggestive of similar

conclusions; but, until their fructification is diseov-

ere<l, this cannot be determined. An elegant fomi of

Sphenopteris (S. tenella, Brong. ; S. lanceolata of Gut-
bier), recently described by Mr. Kidson of Stirling,

abundantly justifies caution in dealing with these

.Sphenopterides. This plant possesses a true sphe-

nopteroid foli.ige, but its fructification is that of a

marattiaceous danaid. The sporangia are elongated
vertically, and have the round terminal aperture of

both the recent and fossil Danaiae, — agroup of plants

far removed from the hymenophyllaceous type of

sphenopterid already referred to.

Whether or not this Sphenopteris was really marat-
tiaceous in other features than in its fructification, is

uncertain; but I think that we have indisputably got

stems and petioles of ilarattiaceae from the carbo-

niferous strata. My friend M. Henault, and I, without
being aware of the fact, simultaneously studied the
^ledullosa elegans of Colta. This plant was long
regarded as the stem of a true monocotyledon, — a

decision the accuracy of which was doubted first by
Brongniart, and afterwards by Binney. M. Renault's

' Scblinpcr, vol. I. p. 408. = Ibid., p. 413.

memoir, and my part vii., appeared almost simulta-

neously. We then found that we had alike deter-

mined the supposed monocotyledon to be not only a
fern, but to belong to the peculiarly aberrant group
of the Marattiaceae. As yet we know nothing of its

foliage and fructification.

M. Grand-Eury has figured ' a remarkable series

of ferns from the coal-measures of the basin of the
Loire, the sporangia of which exhibit marked resem-

blances to those of the Marattiaceae. This is espe-

cially the case with his specimens of Asterotheca and
Scolecopteris,- as also with his Pecopteris Marattiae-

theca, P. Angiotheca, and P. Danaeaetheca; but there

is some doubt as to the dehiscence of the sporangia

of these plants: hence their uiaratti.aceous character

is not absolutely established.

That the coal-measures contain the remains of ar-

borescent ferns has long been known, especially from
their abundance at Autun. In Lancashire I have
only met with the stems or petioles of one species

preserving their internal organization.^ The Rev. H.
H. Higgins obtained stems that appear to have been
tree-ferns from Kavenhead, in Lancashire; .and it is

probable that most of the plants included in the gen-

era Psaronius, Caulopteris, and Protopteris, are also

tree-ferns.

There yet remains another remarkable group of
ferns, the sporangia of which are known to us through
the researches of il. Renault. In these the fertile

pinnules are more or less completely transmuted into

small clusters of oblong sporangia. In one case, M.
Renault believes th.at he has identified these organs
with a stem or petiole of a type not uncommon at

Oldham and Halifax, belonging to Corda's genus
Zygopteris. Renault has combined this with some
others to constitute his group of Botryopterid^es, an
altogether extinct and generalized tj'pe. This review

shows, that whilst forms identifiable with the Hyme-
nophyllaceae and Marattiaceae existed in the carbonif-

erous ejioch, and we find here and there traces of

aflinities with some other more recent types, most
of the carboniferous ferns are generalized primeval

forms, which only become differentiated into later

ones in the slow progress of time.

Equisetaceae and Asteropliylliteae {Brongniart),

Calamariae {Endlicher), EquUetineae (Schimper). —
Confusion culminates in the history of this variously

named group: hence the subject is a most difficult

one to treat in a concise way. The confusion began
when Brongniart separated the plants contained in

the group into two divisions, one of which (Equis^-

tacds) he identified with the living cquisetums, and
the other (Ast^rophyllitdes) he regarded as being
gymnospermous dicotyledons. To Schimper belongs
the merit, as I believe it to be, of steadily resisting

this division; nevertheless, paleobotanists are still

' Flore cnrbonifcrc du Department de la Loire et du centre de
In Frnnce.

' Loc. clt, tab. vlil., figs. 1-5.

-* PsnroniuH Kenanltii, ^fcn1alr vll., p. 10; and Memoir xiL, pi.

iv., fig. 16. These and other similar references are to my scries

of memoirs on the organization of the fossil plants of the coat-

measures, ptitjlished in tlie Thiiosopliical transactions.



532 SCIENCE. [Vol. II., No. 87-

separated into two schools on the subject. Dawson,
Eenault, Grand-Eury, and Saporta adhere to the

Brongniartian idea; whilst the British and German
paleontologists have always adopted the opposite

view, i-ejecting the idea that any of these plants

were other than cryptogams.

A fundamental feature of the entire group is In

the fact that their foliar appendages, however mor-
phologically and physiologically modified, are arranged

in nodal verticils. This appears to be the only char-

acteristic which the plants possess in common.
Calamites and Calamodendron.— In his ' Prodrome

'

(182S), and in his later ' V^g^taux fossiles,' Bron-
gniart adopted the former of these generic names as

previously employed by Suckow, Sclilotheira, Stern-

berg, and Artis. It was only iu his ' Tableau des genres

de vegiStaux fossiles' (Dictionnaire universel d'his-

toire naturelle, 1849) that he divided the genus, intro-

ducing the second name to represent what he believed

to be the gymnospermous division of the group. A
long series of investigations, extending over many
years, has convinced me that no such gymnospermous
type exists.! The same conclusion has more recently

been arrived at by Vom c. M. D. Stur," after studying
many continental examples in which structure is

preserved. What I regard as an error appeal's to

have had an intelligible origin, — the fertile source of

similar errors in other groups.

Nearly all the Calamitean fossils found in shales

and sandstones consist of an inorganic, superficially

fluted substance, coated over with a thin film of

structureless coal (see ' Histoire des v^ge'taux fossiles,'

vol. i. pi. 22) ; the latter being exactly moulded upon
andfollowbvj the outlines of the inorganic fluted cast

that underlies it. Brongniart, and those who adopt
his views, believe that the external surface of this

coal-film exactly represents the corresponding exter-

nal surface of the original plant: hence the conclu-
sion was arrived at, that the plant had a very large

central fistular cavity, surrounded by a very thin layer

of cellular and vascular tissues, as in some living

equisetums. On the other hand, Brongniart also

obtained some specimens of what he primarily be-

lieved to be Calamites, in which the central pith was
surrounded by a thick layer of woody tissue arranged
in radiating laminated wedges, separated by medul-
lary rays. The exogenous structure of this woody
zone was too obvious to escape his practised eye.

But, not supposing it possible that any cryptogam
could iDossess a cambium-layer and an exogenous
mode of development, Brongniart came to the con-
clusion that the thin-walled specimens found in the

shales and sandstones were true Equisetaceae, those

with the thick, woody cylinders being mere ex-

ogens of another type. His conclusion that they
were gymnosperms was a purely hypothetical one,

since justified by no one feature of their organiza-

tion.

My researches, based upon a vast number of speci-

mens of all sizes, from minute twigs little more than
the thirtieth of an incli in diameter to thick stems

' Memoirs i., ix., .incl xii.

= Ziir niorpholoffie der ciiiamarien.

at least thirteen inches across, led me to the conclu-
sion that we have but one type of calamite, and that

the differences which misled Brongniart are merely
due to variations in the mode of their preservation.'

It became clear to me that the outer surface of the
coaly film in the specimens preserved in the shales

and sandstones did not represent the outer surface

of the living plant, but was only a fractional remnant
of the carbon of that plant, which had undeigone a
complete metamorphosis. The greater part of what
originally existed had disappeared, probably in a gas-

eous state; and the little that remained, displaying no
organic structure, had been moulded upon the under-
lying inorganic cast of the medullary cavity. This
cast is always fluted longitudinally, and constructed

transversely at intervals of varying lengths. Both
these features were due to impressions made by the

organism upon the inorganic sand or mud filling the

medullary cavity whilst it was in a plastic state, and
which subsequently became more or less hardened;:

the longitudinal grooves being caused by the pressure

of the inner angles of the numerous longitudinally

vascular wedges, and the transverse ones partly by
the remains of a cellular nodal diaphragm which
crossed the fistular medullary cavity, and partly by
a "centripetal encroachment of the vascular zone at

each of the same points.^

My cabinets contain an enormous number of sec-

tions of these plants, in which the minutest details of

their organization are exquisitely preserved. These
specimens, as already observed, show their structure

in every stage of their growth,— from the minutest

twigs, to stems more than a foot in diameter. Yet
these various examples are all, without a solitary ex-

ception, constructed upon one common plan. That
plan is an extremely complicated one, — far too com-
plex to make it in the slightest degree probable that

it could co-exist in two such very different orders of

plants as the Equisetaceae and the Gymnospermae."
Yet, though very complex, it is, even in many of its-

minuter details, unmistakably the plan upon which
the living equisetums are constructed. The resem-
blances are too clear, as well as too remarkable, in my
mind, to leave room for any doubt on this point.

The great differences are only such as necessarily

resulted from the gradual attainment of tlie arbores-

cent form so unlike the lowly herbaceous one of their

living representatives. On the other hand, no living

gymnosperni possesses an organization that in any
solitary feature resembles that of the so-called Cala-

modeudra. The two have absolutely nothing in

common: hence the conclusion that these Calamo-
dendra were gymnospermous plants is as arbitrary an
assumption as could possibly be forced upon science,

— an assumption that no arguments derived from the

merely external asjjects of structureless specimens
could ever induce me to accept.

These Calamites exhibit a remarkable morphologi-

cal characteristic, which presents itself to us here
for the first time, but which we shall find recurs in

other paleozoic forms. Some of our French botani-

' Memoirs i. anil ix.

- See Itemoir i., pi. xxiv., tig, 10: anil pi. xxvi.. Hi!. 24.
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cal friends group the various structures contained in

plants into several ' appareils,' ' distinguished by the

functions which tliose structures have to perform.

Amongst others, we find the ' appareil de souliens,'

embracing those hard, woody tissues which may be

regarded as the supporting skeleton of the plant, aiul

the 'appareil conducteur," which M. van Tieghem
describes as composed of two tissues,— " le lissu

cribliS qui transporte essentielleraent les matieres in-

solubles, et le tissu vasculaire qui conduit I'eau el les

substances dissoutes." Wilhoutdiscussing the scien-

tific limits of this definition, it sufiSces for my pres-

ent purpose. In nearly all flowering plants these two

'appareils' are more or less blended. The support-

ing wood-cells are intermingled in varying degrees

with the sap-conducting vessels. It is so, even in the

lower gymnosperms; and in the higher ones these

wood-cells almost entirely replace the vessels. It is

altogether otherwise with the fossil cryptogams. The
vascular cylinder in the interior of the Calamites, for

example, consists wholly of bart-ed vessels, a slight

modification of the scalariform type so common in all

cry])togam3. Xo trace of the ' appareil de soutiens
'

is to be found amongst them. The vessels are, in the

most definite sense, the 'appareils conducteurs' of

these plants. No such absolutely undifferentiated

unity of tissue is to be foiuid in any living plants

nther than cryptogams.

But these Calamites, when living, towered high

into the air. My friend and colleague, Professor Boyd
Dawkins. recently assisted nie in measuring one

found in the roof of the Moorside colliery, near Ash-
ton-under-Lyne, by Mr. George Wild, the very intelli-

gent manager of that and some neighboring collieries.

The flattened specimen ran obliquely along the roof,

each of its two extremities passing out of sight, bury-

ing themselves in the opposite sides of the mine. Yet

. the portion which we measured was thirty feet long;

its diameter being six inches at one end, and four

inches and a half at the other. The mean length of

its internodes at its broader end was three inches,

and at its narrower one an inch and a half. What
the real thickness of this specimen was when all its

tissues were present, we have no means of judging;

but the true diameter of the cylinder represented by

the fossil when uncompressed has been only four

inches at one end of the thirty feet, and two inches

and a half at the other. Whatever its entire diam-

eter when living, the vascular cylinder of this stem
must have been at once tall and slender, and conse-

quently must have required some 'appareil de sou-

tien' such as its exogenous vascular zone did not

supply. This was provided in a very early stage of

growth by the introduction of a second cambium-
layer into the bark; which, tliough reminding us of

the cork-cambium in ordinary exogenous stems, pro-

duced, not rork, but prosenchymatous cells.''^ In its

youngest slate, the bark of the Calamites was a very

loose cellular parenchyma; but in the older stems

much of this parenchyma became enclosed in tlie pro-

soncliymalous tissue referred to, and which appears

' Vnn Ticghcm, TralK; ilc bolanlqile, p. 679.

> M< inoir Ix.. pi. XX., lign. 14, 1.% 18, 19, and 2U.

to have constituted the greater portion of the ma-
lured bark. The sustaining skeleton of the plant,

therefore, was a hollow cyliiuler, developed centrifu-

gally on the inner side of an enclosing cambium-
zone. That this cambium-zone must have had some
protective periderm external to it, is obvious ; but I

have not yet discovered what it was like. We shall

find a similar cortical provision for supporting lofty

cryptogamous stems in the Lepidodendra and Sigil-

lariae.

The carboniferous rocks have furnished a large

number of plants having their foliage arranged in

verticils, and which have had a variety of generic

names assigned to them. Such are Asterophyllites,

Sphenophyllum, Annularia, Bechera, Hippurites, and

Schizoneura. Of these genera, Sphenophyllum is

distinguished by the small number of its wedge-

shaped leaves ; and the structure of its stems has been

described by M. Renault. Annularia is a peculiar

form, in which the leaves forming each verticil, in-

stead of being all planted at the same angle upon the

central stem, are flattened obliquely nearly in the

plane of the stem itself. Asterophyllites differs from

Sphenophyllum chiefly in the larger number and in

the linear form of its leaves. Some stems of this

type have virtually the same structure 'as those of

Sphenophyllum,— a structure which differs wideJy

from that of the Cal.araites, and of whMi, consequent-

ly, these plants cannot constitute the leaf-bearing

branches. But there is little doubt that true cala-

mitean branches have been included in the genus

Asterophyllites. I have specimens, for which I am
indebted to Dr. Dawson, which I should unhesitat-

ingly have designated Asterophyllites but for my
friend's positive statement that he detached them

from stems of a calamlte. Of the internal organiza-

tion of the stems of the other genera named, we know
nothing.

.It is a remarkable fact, that notwithstanding the

number of yourig calamitean shoots that we have ob-

tained from Oldham and Halifax, in whii-h tin; struc-

ture is preserved, we have not met willi one with the

leaves attached. Tliis is apparently due to the fact

that most of the specimens are decorticated ones.

We have a suflicient number of corticated specimens

to show us what the bark was, but such specimens

are not common. They clearly prove, however, that

their bark had a smooth, and not a furrowed, exter-

nal surface.

There yet remains for consideration the nimierous

reproductive slrobili, generally regarded as belonging

to plants of this class, Equisetinae. We find some

of these strobili associated with steins .ami foliage of

known types, as in Sphenophyllum;- but we know-

nothing of the internal organization ot these sphc-

nophylloid strobili. We have strobili connected with

steins and foliage of Annularia,-' but we are equally

ignorant of the organization of tliese. So far as that

• Memoir, pari v., pi. l.-v.; nnd part ix., pi. xxi., Ilg. 32.

I^squcreux, Coal Dora of Pennsylvania, pi. II., fig. ftSJ.

• I'cber die Iruclitiihren von .\nnularla spbcliuphylloldiH.

\-on T. Stcrzul. ZeltBclir. d. deutschen grolog. genellKcliafl..

.lahri;. 18R2.
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organization can be ascertained from Sterzel's speci-

men, it seems to have alternating sterile and fertile

bracts, with the sporangia of the latter arranged in

fours, as in Calamostachys.' On the other hand, we
are now very familiar with the structure of the Cala-

mostachys Binneana, the prevalent strobilus in the

calcareous nodules found in the lower coal-measures

of Lancashire and Yorkshire. It has evidently been

a sessile spike, the axial structures of which were

triraerous - (rarely tetramerous), having a cellular

medulla in its centre. Its appendages were exact

multiples of those numbers. Of the plant to which it

belonged we know nothing. On the other hand, we
have examples supposed to be of the same genus, as

C. paniculata 3 and C. polystachya,'' united to stems

with asterophyllitean leaves ; but whether or not these

fruits have the organization of C. Binneana, we are

unable to say.

We are also acquainted with the structure of the

two fruits belonging to tlie genera Bruckmannia ^ and

Volkmannia." This latter term has long been very

vaguely applied.

There still remain the genera Stachannularia,

Palaeostachya, Macrostachya, Cingularia, Huttonia,

and Calamitina, all of which have the phyllomes of

their strobili fertile and sterile, arranged in verticils,

and some of them display asterophyllitean foliage.

But these plants are only known from structureless

impressions. That all these curious spore-bearing

organisms have close affinities with the large group

of the equisetums cannot be regarded as certain; but

several of them undoubtedly have peculiarities of

structure suggestive of relations with the Calamites.

This is especially observable in the longitudinal

canals found in the central axis of each type, appar-

ently identical with what I have designated the in-

ternodal canals of the Calamites." The position and
structure of their vascular bundles suggest the same
relationship, whilst in many the position of the spo-

rangia and sporangiophores is eminently equiseti-

form. Renault's Bruckmannia Grand-Euryi and B.

Decaisnei, and a strobilus which I described in 1870,^

exhibit these calamitean affinities very distinctly.

One strobilus which I described in 1880^ must not

be overlooked. As is well known, all the living forms

of esquisetaceous plants are isosporous. We only

discover heterosporous vascular cryptogams amongst
the Lycopodiaceae and the Rhizocarpae. My strobi-

lus is identical, in every detailed feature of its organ-

ization, with the common Calamostachys Binneana,

1 il. Renault has described a strotilus under the name of An-
nularia longifolia, but -which appears to me very distinct from

that genus.
- It is an interestingfact, that transverse sections of the strobili

of Lycopodium alpiuum exhibit a similar trimerous arrange-

ment, though differing widely in the positions of its sporangia.
'' Weiss, Ahhandlungen zur geologischen specialkarte von

Preussen und Tbiirinaiscben Staaten, taf. xiii., fig 1.

* Idem, taf. xvi., iigs. 1, 2.

s Renault, Annales de sciences naturelles, bot., tome iii.,

pi. iii.

" Idem, pi. ii. ' Memoir i.

8 Memoirs of the literary and philosophical society of Man-
cheater, 3d series, vol. iv. p. 248.

' Memoir xi., pi. liv., figs. 23, 24.

excepting that it is heterosporous ; having microspores

in its upper, and raacrospores in its lower part,— a

state of things suggestive of some link between the

Equisetinae and the heterosporous Lycopodiaceae.

Lycopodiaceae. — This branch of ray subject sug-

gests memories of a long conflict, which, though it is

virtually over, still leaves here and there the ground-

swell of a stormy past. At the meeting of the Brit-

ish association at Liverpool, in 1870, 1 first announced
that a thick, secondary, exogenous growth of vascu-

lar tissue existed in the stems of many carboniferous

cryptogaraic plants, especially in the calamitean and
lepidodendroid forms. But at that time the ideas

of M. Brongniart were so entirely in the ascendant,

that my notions were rejected by every botanist pres-

ent. Though the illustrious French paleontologist

knew that such growths existed in Sigillariae and in

what he designated Calamodendra, he concluded, that,

de facto, such plants could not be cryptogams. Time,

however, works wonders. Evidence has gradually

accumulated, proving, that, with the conspicuous

exception of the ferns, nearly every carboniferous

cryptogam was capable of developing such zones of

secondary growth. The exceptional position of the

ferns still appears to be as true as it was when I first

proclaimed their exceptional character at Liverpool.

At that time I was under the impression that the

secondary wood was only developed in such plants

as attained to arboreal dimensions ; but I soon after-

wards discovered that it occurred equally in many
small plants like Sphenophyllum, Asterophyllites, and

other diminutive types.

After thirteen years of persevering demonstration,

these views, at first so strongly opposed, have found

almost universal acceptance; nevertheless, there still

remain some few who believe them to be erroneous

ones. In the later stages of this discussion the

botanical relations subsisting between Lepidoden- .

dron, Sigillaria, and Stigmaria, have been the chief

themes of debate. In this cotmtry we regard the

conclusion, that Stigmaria is not only a root, but the

root alike of Lepidodendron and Sigillaria, as settled

beyond all dispute. Nevertheless, M. Renault and

M. Grand-Eury believe that it is frequently a leaf-

bearing rhizome, from which aerial stems are sent

upwards. I am satisfied that there is not a shadow
of foundation for such a belief. The same authors,

along with their distinguished countryman the Mar-
quis de Saporta, believe with Brongniart that it is

possible to separate Sigillaria widely from Lepido-

dendron. They leave the latter plant amongst the

lycopods, and elevate the former to the rank of a

gymnospermous exogen. I have in vain demon-
strated the existence of a large series of specimens

of the same species of plant, young states of which

display all the essential features of structure which

they believe to characterize Lepidodendron; whilst,

in its progress to maturity, every stage in the devel-

opment of the secondary wood, regarded by them
as characteristic of a Sigillaria, can be followed step

by step.' Nay, more. My cabinet contains speci-

mens of young dichotomously branching twigs, on

Memoir xi., plates xlvil. -Iii.
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wliich one of the two diverging branches lias only

the centripetal cylinder of the Lepidodemlron, whilst

the other has begun to develop the secondary wood
of the Sigillaria.'

The distinguished botanist of the Institut, Ph. van
Tieghem, has recently paid some attention to the

conclusions adopted by his three countrymen in this

controversy, and has made an important advance
upon those conclusions, in what 1 believe to be the

right direction. He recognizes the lycopodiaceous

character of the Sigillariae, and their close relations

to the Lepidodendra ;- and he also accepts my demon-
stration of the unipol.ir, and consequently lycopo-

diaceous, character of the fibro-vascular bundle of

the sligmarian rootlet,— a peculiarity of structure of

which M. Renault has hitherto denied the existence.

But along with these recognitions of the accuracy of

my conclusions, he gives fresh currency to several of

the old errors relating to parts of the subject to which
lie has not yet given personal attention. Thus he
considers that the Sigillariae, though closely allied

to the Lepidodendra, are distinguished from them by

possessing the power of developing the centrifugal or

exogenous zone of vascular tissue already referred

to. He characterizes the Lepidodendra as having
' un seul bois centripete,' notwithstanding the absolute

demonstrations to the contrary contained in my Me-
moir xi. Dealing with the root of Sigillaria, which in

Great Britain, at least, is the well-known Stigmaria fi-

coides,following Renault, he designates it a ' rhizome,'

limiting the term 'root' to what we designate the

rootlets. He says, " Le rhizome des sigiUaires a la

m€me structure que la tige a^rienne, avec des bois

primaires tantot isole's ^ la peripheric de la moelle,

tantdt confluents an centre et en un ax plein; seule-

ment les fasceaux lib^ro-ligneux secondaires y sont

s^parcSs par de plus larges rayons," etc.

Now, ,Stigmaria, being a root, and not a rhizome,

contains no representative of the primary wood of

the stem. This latter is, as even M. Brongniart so

correctly pointed out long ago, the representative of

the medullary sheath: and the fibro-vascular bundles
which it gives off are all foliar ones, as is the case

with the bundles given off by this sheath in all ex-

ogenous plants. But in the Lepidodendra and Sigil-

lariae, as in all living exogons, it is not prolonged

into the root. In the latter, as might be expected

a priori, we only find the secondary or exogenous
vascular zone. Having probably the largest collection

of sections of Stigmariae in the world, I speak un-
hesitatingly on these points. M. van Tieghem further

says, " La tige a^rienne part d'un rhizome rameux
trfes-d6\*loppe nomm^ Stigmaria, sur lequel s'insferent

& la fois de petites feuilles et des racines parfois

dichotomies." I have yet to see a solitary f.ict justi-

fying the statement that leaves are intermingled with

the rootlets of Stigmaria. The statement rests upon
an entire misinterpretation of sections of the fibro-

vascular bundles supplying those rootlets, and an
ignorance of the nature and positions of the rootlets

themselves. More than forty years have elapsed

since John Eddowcs Bowman first demonstrated that
' Nfcmiiir xl.. pi. xlix., Bg. S. = Trnilc do botanlque, p. 304.

the Stigmariae were true roots; and every subsequent
British student has confirmed Bowman's accurate

determination.

M. Lesquereux informs me that his American ex-

periences have conviiiceil him that .Sigillaria is lyco-

podiaceous. Dr. Dawson has now progressed so far

in the same direction as to believe that there exists

A series of sigillarian forms which link the Lepido-
dendra on the one hand with the gymnospermous
exogens on the other. As an evolutionist, I am pre-

pared to accept the possibility that such links may
exist. They certainly do, so far as the union of

Lepidodendron with Sigillaria is concerned. I have
not yet seen any from the higher part of the chain
that are absolutely satisfactory to me, but Dr. Daw-
son thinks that he has found such. I may add, that

Schimper and the younger German school have always

associated Sigillaria with the Lyeopodiaceae; but

there are yet other points under discussion connected

with these fossil lycopods.

M. Renault affirms that some forms of Halonia
are subterranean rhizomes, and the late Mr. Binncy
believed that Halouiae were the roots of Lepido-

dendron. I am not acquainted with a solitary fact

justifying either of these suppositions, and unhesi-

tatingly reject them. We have the clearest evi-

dence that some Haloniae, at least, are true terminal,

and, as I believe, strobilus-bearing, branches of vari-

ous lepidodendroid plants; and I see no reason

whatever for separating Halonia regularis from those

whose fruit-bearing character is absolutely deter-

mined. Its branches, like the others, are covered

throughout their entire circumference, and in the

most regularly symmetrical manner, with leaf-scars,

— a feature wholly incompatible with the idea of the

plant being either a root or a i-hizome. M. Renault

has been partly led astray in this matter by misinter-

preting a figure of a specimen published by the late

Mr. Binney. That specimen being now in the mu-
seum of Owens college, we are able to demonstrate

that it has none of the features which M. Renault

assigns to it.

The large, round or oval, distichously arranged

scars of Ulodendron have long stimulated discussion

as to their nature. This, too, is now a well-under-

stood matter. Lindley and Hutton long ago sug-

gested that they were scars whence cones had been
detached, — a conclusion which was subsequently

sustained by Dr. Dawson and Schimper,^ and which
structural evidence led me also to support. The
matter was set at rest by Mr. d' Arcy Thompson's dis-

covery of specimens with the strobili in situ. Only
a small central part of the conspicuous cicatrix char-

acterizing the genus represented the area of organic

union of the cone to the stem. The greater part of

that cicatrix has been covered with foliage, which,

owing to the shortness of the cone-hearing branch,

was compressed by the base of the cone. The large

size of many of these biserial cicatrices on old stems

has been due to the considerable growth of the stem
subsequently to the fall of the cone.

Our knowledge of the terminal branches of the

' Mvmoir H., p. 222.
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large-ribbed Sigillariae is still very imperfect. Paleon-

tologists who have urged the separation of the Sigil-

lariae from the Lepidodendra have attached weightto

the difference between the longitudinally ridged and

furrowed external bark of the former plants, along

which ridges the leaf-scars are disposed in vertical

lines, and the diagonally arranged scars of Lepido-

dendron. They have also dwelt upon the alleged

absence of branches from the sigillarian stems. I

think that their mistake, so far as the branching is

concerned, has arisen from their expectation that

the branches must necessarily have had the same
vertically grooved appearance and longitudinal ar-

rangement of the leaf-scars as they observed in the

more aged trunks: hence they have probably seen

the branches of Sigillariae without recorjnizing them.

Personally, I believe this to have been the case. I

further entertain the belief, that the transition from
tlie vertical phyllotaxis, or leaf-arrangement, of the

sigillarian leaf-scars, to the diagonal one of the Lepi-

dodendra, will ultimately be found to be effected

through the subgenus Favulaiia, in many of which
the diagonal arrangement becomes quite as conspicu-

ous as the vertical one. This is the case even in

Brongniart's classic specimen of Sigillaria elegans,

long the only fragment of that genus known, which
preserved its internal structure. The fact is, the

sliape of the leaf-scars, as well as their proximity to

each other, underwent great changes as lepidoden-

droid and sigillarian stems advanced from youth to

age. Thus Presl's genus Bergeria was based on

forms of lepidodendroid scars which we now find

on the terminal branches of unmistakable lepido-

dendra.i The phyllotaxis of Sigillaria, of the type

of S. occulata, passes by imperceptible gradations

into that of Favularia. In many young branches the

leaves were densely crowded together; but the ex-

ogenous development of the interior of the stem, and

its consequent growth both in length and thickness,

pushed these scars apart at the same time that it in-

creased their size and altered their shape. We see

precisely the same effects produced upon tlie large,

fruit-scars of Ulodendron by the same causes. The
carboniferous lycopods were mostly arborescent; but

some few dwarf forms, apparently like the modern
Selaginellae, have been found in the Saarbriiclven

coal-fields. Many, it not all, the arborescent forms

produced secondary wood by' means of a cambium-
layer, as they increased in age. In the case of some
of them,- this was done in a very rudimentary man-
ner; nevertheless, suflicienlly so to demonstrate what
is essential to the matter, viz., the existence of a

cambium-layer producing ' centrifugal growth of sec-

ondary vascular tissue.'

As already pointed out in the case of the Calamites,

the vascular axis of these Lepidodendra was purely

an 'appareil conducteur,' unmixed with any wood-
cells: hence the 'appareil de soulien' had to be sup-

plied elsewliere. This was done as in the Calamites:

a thick, persistent, hypodermal zone of meristem'

' See Memoir xii., pi. xxxiv.
2 E. g. L. Ilarcoui'tii, Memoir
» Memoir ix., pi. xxv., lifjs. 93

developed a layer of 'prismatic prosenchyma of enor-

mous thickness,^ which incased the softer structures

in a strong cylinder of self-supporting tissue. We
have positive evidence that the fructification of many
of these plants was in the form of heterosporous

strobili. Whether or not such was the case with all

the Lepidostrobi, we are yet unable to determine;

but the incalculable myriads of their macrospores,

seen in so many coals, afford clear evidence that the

heterosporous types must have preponderated vastly

over all others.

Gymnospernis. — Our knowledge of this part of the

carboniferous vegetation has made great progress dur-

ing the last thirty years. This progress began with

my own discovery^ that all our British Dadoxylons
possessed what is termed a discoid pith, such as

we see in the white jasmine, some of the American
hickories, and several other plants. At the same time,

I demonstrated that most of our objects hitherto

known as Artisias and Sternbcrgias were merely

inorganic casts of these discoid medullary cavities.

Further knowledge of this genus seems to suggest

that it was not only the oldest of the true conifers in

point of time, but also one of the lowest of the conif-

erous types.

Cycads. — The combined labors of Grand-Eury,

Brongniart, and Renault, have revealed the unexpect-

ed predominance in some localities of a primitive but

varied type of cycadean vegetation. Observers have

long been familiar with certain seeds known as Trig-

onocarpons and Cardiocarpons, and with large leaves

to which the name of Noeggerathia was given by

Sternberg. All these seeds and leaves have been

tossed from family to family at the caprice of differ-

ent classifiers, but, in all cases, without much knowl-

edge on which to base their determinations. The
rich mass of material disinterred by M. Grand-Eury

at St. Etienne, and studied by Brongniart and M.

Renault, has thrown a flood of light upon some of

these objects, which now prove to be primeval types

of cycadean vegetation.

Mr. Peach's discovery of a specimen demonstrating

that the Antholithes Pitcairniae " of Lindley and

Button was not only, as these authors anticipated,

'the inflorescence of some plant,' but that its seeds

were the well-known Cardiocarpons, was the first link

in an important chain of new evidence. Then fol-

lowed the rich discoveries at St. Etienne, where a

profusion of seeds, displaying wonderfully llieir inter-

nal organization, was brought to light by the energy

of M. Grand-Eury; which seeds M. Brongniart soon

pronounced to be cycadean. At the same time I

was obtaining many similar seeds from Oldham and

Burntisland, in which, also, the minute organiza-

' Memoir xi., pi. xlviii., lig. iff; Memoir ii., pi. xxlx., fig.

42 * ,• Memoir iii., pi. xliii., fig. 17.

= On the slructure and afUnities of the plants liitherto known as

Sternberglas. Memoirs of the literary and philosophical society

of Manchester, 1851. M. Eenaiilt, in his Structure compnrie de

quelques tiges de la flore carboniffere, p. 285, has erroneously at-

tributed this discovery to Mr. Dawes, including my illuslralion

from the jasmine and juglans. Mr. Dawes' explanation was n

very difterent one.
' Fossil flora, p. 82.
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lion was preserved. Dawson, Newberry, and Ias-

quereux have also shown that many species of similar

seeds, though with no traces of internal structure,

occur in the coal-measures of North America.

EiiMally important was the further discovery by M.
Graud-Eury, that the Antholithes, with their cardi-

ocarpoid seeds, were but one form of the monocli-

Dous catkin-like inflorescences of the Noeggerathiae,

now better known by Unger's name of Cordaites.

These investigations suggest some important con-

clusions. 1°. The vast number and variety of these

cycadean seeds, as well as the enormous size of some
of them, are remarkable, showing the existence of an
abundant and important carboniferous vegetation,

of most of which no trace has yet been discovered

other than those isolated seeds. 2°. Most of the

seeds exiiibit the morphological peculiarity of having
a large cavity (the 'cavite poUinique' of Brongniart)
between the upper end of the nucelle and its invest-

ing episperm, and inunediately below the micropile
of the seed. That this cavity was destined to have
the pollen-grains drawn into it, and be thus brought
into direct connection with the apex of the nucelle, is

shown by the various examples in which such grains

are still found in that cavity.' 3°. M. Grand-Eury
has shown that some of his forms of Cordaites pos-

sessed the discoid or Sternbergian pith which I had
previously found in Dadoxylon. And, lastly, these

Cordaites prove that a diclinous form of vegetation

existed at this early period in the history of the flow-

ering plants, but whether in a monoecious or a dioe-

cious form we have as yet no means of determining.
Their reproductive structures differ widely from the
true cones borne by most cycads at the present day.

Conifers. — It has long been remarked that few real

cones of conifers have hitherto been found in the
carboniferous rocks, and I doubt it any such have
yet been met with. Large (juantities of the woody
stems now known as Dadoxylons have been found,
both in Europe and America. These stems present
a true coniferous structure, both in the pith, medul-
lary, sheath-wood, and bark.- The wood presents
one very peculiar feature: its foliar bundles, though
in most other respects exactly like those of ordinary
conifers, are given off, not singly, but in pair.s.'' I

have only found this arrangement of double foliar

bundles in the Chinese giiigko (Salisburia adianti-

folia).* This fact is not unimportant when connected
with another one. Sir Joseph Hooker long ago ex-

pressed his opinion that the well-known Trigono-
carpons' of the coal-measures were the seeds of a
conifer allied to this Salisburia. The abundance
of the fragments of Dadoxylon, combined with the

readiness with which cones and seeds are preserved in

a fossil state, makes it probable that the fruits belong-
ing to these woody stems would be so preserved; but
of cones we find no trace, and, as we discover no

' ^fctnoir viii., pi. il., Ilgs. 70 and 72. Brongniart, Kcchcrcbcs
>ur ICK griilncs fosailcs •IlicinC'eH, pi. xvi., ligs. 1, 2; pi. xx., lig. 2.

' Dr. DawaoQ fiudu tile iliacoid pilh in one of the living Cana-
dian conifers.

' .Memoir vlll., pi. Ivlll., lig. 4«; and pi. ix., tiga. 44-46.
« M.inulr xii., pi. xxxlll., flgs. 2S, 2J.

Moninlr viil , tig». 94-11.').

Other pl.int in the carboniferous strata to which the

Trigonocarpons could with any probability have be-

longed, these facts afford grounds for associating

them with the Dadoxylons. These combined reasons

— viz., the structure of the stems with their character-

istic foliar bundles, and the gingko-like character of

the seeds— suggest the probability that these Dadoxy-
lons, the earliest of known conifers, belonged to the

Taxineae, the lowest of these coniferous types, and
of which the living Salisburia may perhaps be re-

garded as the least advanced form.

Thus far our attention has been directed only to

plants whose affinities have been ascertained with

such a degree of probability as to make them avail-

able witnesses, so far as they go, when the question

of vegetable evolution is aub judice. But there re-

main others, and probably equally important ones,

respecting which we have yet much to learn. In

most cases we have only met with detached portions

of these plants, such as stems or reproductive struc-

tures, which we are unable to connect with their other

organs. The minute tissues of these plants are pre-

served in an exquisite degree of perfection: hence we
are able to affirm, that, whatever they may be, they

differ widely from every type that we are acquainted

with amongst living ones. The exogenous stems or

branches from Oldham and Halifax which I described

under the name of Aslromyelon,' and of which a much
fuller description will be found in my forthcoming

Memoir xii., belong to a plant of this description.

The remarkable conformation of its bark obviously

indicates a plant of more or less aquatic habits, since

it closely resembles those of Myriophyllum, Marsilea,

and a number of other aquatic plants belonging to va/-

rious classes. But its general features suggest nearer

affinities to the latter genus than to any other. An-
other very characteristic stem is the Heterangium

Grievii,'' only found in any quantity at Burntisland,

but of which we have recently obtained one or two

small specimens at Halifax. This plant displays an

abundant supply of primary, isolated, vascular bun-

dles, surrounded by a very feeble development of

secondary vascular tissue. Still more remarkable is

the Lyginodendron Olilhamium,^ a stem not uncom-
mon at Oldham, and not uiifrequently found at

Halifax. Unlike the Heleraiigium, its primary vas-

cular elements are feeble, but its tendency to develop

secondary zylem is very characteristic of the plant.

An equally peculiar feature is seen in the outermost

layer of its cellular bark, which is penetrated by in-

numerable longitudinal lamin.ie of proscnchymatous

tissue, which is arranged in precisely the same way
as is the hard bast in the lime and similar trees,

atfording another example of the introduction into

the outer bark of the ' appareil de soutieit.' As might

have been anticipated from this .iddilion to the bark,

this plant attained arborescent dimensions, very large

' Memoir fx., In which I only described decorticated npecl.

mcn». Messrs. Cash und Ilclk described a specimen in which
the peculiar bark was preserved under the nnrae of Aalrcimyeion

Wiiliamsonls. See Proceedings of the Yorkshire polytechnic so-

ciety, vol. vll. part iv., 1881.

Memc.ir ill. /lii'i.
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fragments of sandslone casts of the exterior surface

of the bark^ being very abundant in most of the lead-

ing English coal-fields. Corda also figured it- from
Kadnitz, confounding it, however, with his lepido-

dendroid Sagenaria fusiformis, with which it has no
true affinity. Of the smaller plants of which we
know the structure, but not the systematic position,

I may mention the beautiful little Kaloxylons.'' We
have also obtained a remarkable series of small

spherical bodies, to which I have given the provis-

ional generic name of Sporocarpon.^ Their external

wall is multicellular: hence they cannot be spores.

Becoming filled with free cells, whicli display various

stages of development as they advance to maturity,

we may infer that they are reproductive structures.

Dr. Dawson informs me that he has recently obtained

some similar bodies, also containing cells, from the

Devonian beds of North and South America. Except
in calling attention to some slight resemblance exist-

ing between my objects and the sporangiocarps of

Pilularia,^ I have formed no opinion respecting their

nature. Dr. Dawson has pointed out that his speci-

mens, also, are suggestive of relations with the Khizo-

carpae.

I am unwilling to close this address without mak-
ing a brief reference to the bearing of oui subject up-

on the question of evolution. Various attempts have
been made to construct a genealogical tree of the

vegetable kingdom. That the cryptogams and the

gymnosperms made their appearance, and continued

to flourish on this earth, long prior to the appearance

of the monocotyledonous and dicotyledonous flow-

ering plants, is, at all events, a conclusion justi-

fied by our present knowledge, so far as it goes.

Every one of the supposed palms, aroids, and other

monocotyledons, has now been ejected from the lists

of carboniferous plants, and the Devonian rocks are

equally devoid of them. The generic relations of

the carboniferous vegetation to the higher flowering

plants found in the newer strata have no light thrown
upon them by these paleozoic forms. These latter

do afford us a few plausible hints respecting some of

their cryptogamic and gymnospermous descendants,

and we know that the immediate ancestors of many
of them flourished during the Devonian age; but here

our knowledge practically ceases. Of their still older

genealogies, scarcely any records remain. When the

registries disappeared, not only had the grandest

forms of cryptogamic life that ever lived attained

their higliest development, but even the yet more
lordly gymnosperms had become a widely diffused

and flourishing race. If there is any truth in the

doctrine of evolution, and especially if long periods

of time were necessary for a world-wide development
of lower into higher races, a terrestrial vegetation

must have existed during a vast succession of epochs,

ere the noble lycopods began their prolonged career.

Long prior to tlie carboniferous age tliey had not only
made tliis beginning, but during that age tliey had
diffused themselves over the entire eartli. We find

'., pi. ^Memoir i

Memoir i

' Memoir is., p. 348.

Flora der vorvelt, tab. , flg. 4.

them equally in the old world and in the new. We
discover them from amid the ice-clad rocks of Bear
Island and Spitzbergen to Brazil and New South
Wales. Unless we are prepared to concede that they

were simultaneously developed at tliese remote cen-

tres, we must recognize the incalculable amount of

time requisite to spread them thus from their birth-

place, wherever that may have been, to the ends of

tlie earth. Whatever may have been tlie case witli

the southern hemisphere, we have also clear evidence

that iu the northern one much of tliis wide distribu-

tion must have been accomplislied prior to tlie Devo-
nian age. Wliat has become of this pre-Devonian

flora ? Some contend tliat the lower cellular forms

of plant-life were not preserved, because their delicate

tissues were incapable of preservation. But why
should this be the case? Such plants are abundant-

ly preserved in tertiary strata: why not equally in

paleozoic ones? Tlie explanation must surely be

sought, not in their incapability of being preserved,

but in ths operation of other causes. But the

carboniferous rocks throw another impediment in

the way of constructors of tliese genealogical trees.

Whilst carboniferous plants are found at hundreds of

separate localities, widely distributed over the globe,

the number of spots at which these ijlants are found

displaying any internal structure is extremely few.

It would be difiicult to enumerate a score of such

spots; yet each of those favored localities has re-

vealed to us forms of plant-life of which the ordina-

ry plant-bearing shales and sandstones of the same
localities show no traces. It seems, therefore, that,

whilst there was a general resemblance in the more
conspicuous forms of carboniferous vegetation from

the arctic circle to the extremities of the southern

hemisphere, each locality had special forms that

flourished in it either exclusively, or at least abun-

dantly, whilst rare elsewhere. It would be easy, did

time allow, to give many proofs of the truth of this

statement. Our experiences at Oldham and Halifax,

at Arran and Burntisland, at St. Etienne and Autun,

tell us that such is the case. If these few spots which

admit of being searched by the aid of the microscope

have recently revealed so many hitherto unknown
treasures, is it not fair to conclude tliat corresponding

novelties would have been furnished by all the other

plant-producing localities, if these plants had been

preserved In a state capable of being similarly inves-

tigated? I have no doubt about this matter: hence

I conclude that there is a vast variety of carbonif-

erous plants of which we have as yet seen no traces,

but every one of which must have played some part,

however humble, in the development of the plant

races of later ages. We can only hope that time will

bring these now hidden witnesses into the hands of

future paleontologists. Meanwhile, though far from

wishing to check the construction of any legitimate

hypothesis calculated to aid scientific inquiry, I

would remind every too ambitious student that there

is a haste that retards rather than promotes progress,

that arouses opposition rather than produces convic-

tion, and that injnres the cause of science by dis-

crediting its advocates.
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LETTERS TO THE EDITOR.
Greenland geology.

In the seventh volume i>f Heer's Flora fossil is

arctica, just issued, my distinsuislied colleagues. Pro-
fessor Ileer of Zurich," and Herr K. F. V. Steenstrup
of Copenhagen, seem to be at cross purposes with me,
regarding the positions anil Eskimo names of the
localities where the collections of fossil plants discov-
ered by us were obtaineil; Mr. .Steenstrup giving the
spot one name, and I another, while, owing to this
misapprehension, the exact latitude of at least one
place is differently entered in our respective papers.
For instance: we apply the name of ' Kudlisaet ' (Kit-
ludsat) to spots at considerable distances from each
other, and do not quite understand the same place by
the word ' Unartok.' Ileer, who has, however, never
been in Greenland, notes (p. 203) that "nach Steen-
strup fiillt Ujarasuksumitok von R. Brown (Flora
foss. arct., ii. p. I'y2) mit Unartok zusamnien und
der Name beruht auf missverstandniss." Again:
Steenstrup, in the admirable memoir appended to
Heer's work, mentions that " Brown zufolge I. c.

[Philosuphical transactions, ISOy, p. 44.), and Trans-
actions of the geological society of GlasQoit; vol. v.

p. ^6], war es hier [at Unartok], dass er und Whymper
im jahr 18C7 versteinerungen sammelten. Meines
erachtens riiht der name Browns ' Uiarasuksumi-
tok' von dem umstande her, dass der Gronlander
ihn missverstanden und geglaubt hat, dass er gefragt
wiirde, woher er (der Gronlander) wiire, worauf er
eine antwort gab, die ungefiihr bedeutet ' Ich bin
aus Ujaragsugsuk '

" (p. 247). I do not doubt for a
moment that Mr. Steenstrup may be right; and his
general accuracy forbids me to assert that he is wrong.
My acquaintance with Danish was in 1S67 (as it is
still) trifling, while of Eskimo I was all but igno-
rant. And even with the greatest care, it is always
difficult to arrive at the exact designation of localities
in Greenland. However, Mr. Tegner, who accom-
panied us, was familiar with Eskimo, and of course,
as a Dane, with Danish; and the names attached to
my map and i)aper referred to were arrived at, after
re|)eated cross-questioning of our native boatmen,
and of Paulus, the intelligent Eskimo catechist at
Ounartok (Unartok), who" wrote them down in a
note-book, at present before me. Curiously enough,
in a note in the hand-writing of the late "Chevalier
Olrick, so many years governor of Xorth Greenland.
the place is called ' Ujarasaksumitok,' which natu-
rally led me to believe that this was a synonyme of
Ujaragsugsuk, under which name it is also desig-
nated by Dr. Rink, in my edition of Danish Green-
land (p. 349). 'Ritenbenks KolbrofE' I regarded as
the same place as Unartok, for there coal was being
mined; while Steenstrup seems to consider it the
same as Kudlisaet. The latter spot, after a series of
very careful, and, I am certain, accurate, meridian
altitudes, I place in Lat. 70° '>' 35" N., while Nares
puts the Ritenbenk coal-mine, so called (Kudlisaet),
in Lat. 70° ?/ 4", which convinces me that this spot is
what I took to be Unartok. At my Kudlisaet there
was, in 18<i7, no coal being dug. Anyhow, in the
'Geological notes on the Nourso^ak Peninsula, Disco
Island, etc' {Trans, i/eol. sac. Glasgow, vol. v. p.
55), I have so fully described these localities, that
no future explorer can mistake them. But as many
may see Heer's work who may not be able to con-
sult my humbler brochure, I ask permission to make
these explanations in the columns of a scientific
journal, which, as the mouthpiece of American
geologists, takes cognizance of far-away Greenland
also. Moreover, as one might suppose, from Mr.

Steenstrup's (inadvertently, no doubt) mentioning
that Nares and I differed two minutes and thirty-one
seconds (2' 31") in our latitudes of 'Ritenbenks
Kohlenbruch,' that there was some inexcusable
roughness in the use of the sextant and artificial
horizon, while in reality we observed at two totally
different places, the matter is, though not of great
scientific or geograpliical importance, in a manner
personal to myself, it not to Sir George Nares.

Robert Bkown.
strfalimm, London, Ent;.,

Sept. 34, 1883.

Human proportion.
In a review of my lecture on ' Hum.au proportion

in art and anthropometry' (Science, ii. :354), the
accuracy of certain statements contained therein is
questioned. Permit me space for a brief reply.
The critic says that the implement in the hand

of the Egyptian figure is a crux aiisata, the symbol of
eternity, and not 'a key.' But M. Charles Blanc,
whose description I was quoting, says 'la person-
nage tient une clef de la main droile ;

' and the expres-
sion is warranted, as it is, in its symbolical sense,
spoken of by Egyptologists as ' a key.'
His next assertion is, that the Doryphorus of Poly-

kleitus was not, as I stated, 'a beautiful youth in the
act of throwing a spear,' but a spear-bearer of the
body-guard of the Persian king. The latter function-
ary, however, wore a long robe, termed the ' candys,'
extending from the neck to the mid-leg, and could
not have been selected for a model, which neces-
sarily required a naked figure. Pliny (Hist, nat.,
xxxiv. 8) says, • Idem etDoryphorum viriliter puerum
fecit,' etc.; and many other allusions in classical
writers confirm this view.
The last and most surprising criticism is the state-

ment that my assertion that prior to the time of
Phidias, the face, hands, feet, etc., were carved in
marble, and were fastened to a wooden block, is " a
complete misunderstanding of the nature of the
archaic ^oava, or wooden statues, which in Greece
preceded those made of stone or metal.'' Now, the
^I'lavov^ was simply a wooden statue. (Cf. Pausanias,
vii., 17, 2, Tooi'tic Tjv u^' Cm rH ^oava, etc.) It was suc-
ceeded by a more elaborate invention, known as an
acrolith, from uKpor and X/Wof. stone-ends. Pausanias
describes one of them (ix. 4): "The statue of the
goddess [the Plat.aean Athena of Phidias] is made of
wood, and is gilt, except the face, and the ends of the
hands and feet, which are of Pentelican stone." See
also Quatremere de Quincy, Monuments et ouvrages
d'art antiques, vol. ii.. Restitution de la Minerve en
or et ivoire de Phidias au Parthenon, pp. 6:3-123;
also Miiller, Handbuch d. archaeol. d. kunst, § 84.
Dr. William Smith states the case concisely (Diet. Gr.
and Rom. mythol., vol. iii. p. 2.50): "Up to his
[Phidias'sl ''me, colossal statues, when not of bronze,
were acroliths; that is, only the face, hands, and feet
were of marble, the body being of wood, which was
concealed by real drapery." Robeht Fletcher.

Washington, Oct. 8, 1S83.

[The most common of all the Egyptian symbols is
an emblem in the form of ' a handled cross,' symbol-
ical of 'life; ' but both the nature of the object rep-
resented, and the reason of the symbolism, are equally
unknown. To call it ' a key ' is certainly wrong, .as

the Egyptians had none ; and by archeologists it is
usually designated by the conventional term ' crux
ansata.'t

That the word Doryphoros,' ex i-nermi?it, cannot
mean ' a youth in the act of throwing & spear,' as Mr.
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Fletclier says, but simply a 'spear-bearer,' is what

our crilicisra was intenJed to convey.

Althoush it may be true enough that 'prior to the

time of Pliidias, coiossoi statues, when not of bronze,

were acroUlhit, our criticism was directed to the

autlior's broad assertion, which entirely ignored the

existence of §6ava.]

Writer of thk notice of 'Human peopoktion.'

Geology of Philadelphia.

Will Professor Henry Carvill Lewis state where the

term ' hydro-micaslate' is used by H. D. Rogers, or

in that portion of the report on Chester county writ-

ten by the undersigned?
The word occurs seven times in the Lancaster

county report; but in every case except the italics on

p. 10, which the reference on the ninth line below

shows to be a misprint, it is used in the sense de-

fined in my criticism, and not as an equivalent for

hydro-mica-schist. As his defence of the use of the

other terms alluded to does not meet the objections,

no further remark is necessary.
Pebsifor Frazep..

Sept. 28, 1883.

The chinch-bug in New York.

We have the chinch-bug (Blissus leucopterus Say)

in New York in formidable numbers. Its appear-

ance with us is of great interest, as hitherto the

only record of its occurrence is that of Dr. Fitch,

who, several years ago, saw three individuals of it

upon willows in the spring. I had never before met
with it in our state. Dr. Harris, you will remember,

mentions having seen one example in Massachusetts.

By' some manner it has been introduced here, and I

can think of no way so probable as that it has been

brought in a freight-car from the west.

Tlie locality of its occurrence is in St. Lawrence

county, the most western of our northern counties.

As it was for some time thought that the insect could

not live north of 40° of latitude, this seems a strange

locality for its first appearance.

Its operations were first noticed in a field of tirao-

thy-grass last summer, but the depredator was not

then discovered. This summer the infested area had

largely extended, and, upon a more thorough search

being made, it was found in myriads — could be

scooped up, it is stated, by handfuls— among the

roots of the living grass bordering the killed area.

In the fields infested, the timothy, June, and ' wire

grass ' are completely killed, so that they are suc-

ceeded the following season by thistles, weeds, and

patches of clover. So far, it has not attacked wheat

or corn, of which, however, very little is grown in

St. Lawrence county.

I have just visited the infested locality, and I find

it to be a very serious attack. It is rapidly extending

to other than the two farms upon which it was ob-

served last year, and it in all probability exists in

many places where it has not yet been detected.

Great alarm is felt througliout the district invaded,

as the timothy-grass is the foundation of the grazing

interests of that region. Clover, owing to the sever-

ity of the winters, cannot be grown to any extent.

The most threatening feature of the attack is, that

it has continued to increase, notwithstanding that

this year and the preceding have both been unusu-

ally wet in northern New York. Garden-crops were

killed by the heavy and continued rains; grass is ly-

ing in the meadows, which could not be secured ; and

so cold has the season been, that fields of (5ats are

still unharvested. All writers have concurred ii\ stat-

ing that the chinch-bug could not endure cold and

wet seasons, and that heavy rains were invariably

fatal to it. It really seems as if the new-comer was
destined to be a permanent institution in the state.

The farmers are aroused to the importance of do-
ing what they can to arrest ami repel the invasion.

I have recommended that it be fought with that valu-

able insecticide, kerosene-oil, emulsified and diluted;

and, if generally used the ensuing spring, I have
great faith in its proving efficient.

J. A. LiNTNEU.
OlUce of the state cntomologiBt

Albany, Oct. 9, IbSS.

Ziphius on the Neiw-Jersey coast.

A telegram was received at the Smithsonian institu-

tion on the 3d inst. from the keeper of the life-saving

station at Barnegat City, N. J., announcing the strand-
ing of a large cetacean at that place. Professor
Baird immediately despatched the writer and a prep-
arator from the museum to take charge of the speci-

men. On arriving at Barnegat City, I immediately
perceived that we had to do with an example of an
aged female of an interesling ziphioid whale; and,
when the skull was cut out, it became evident that

the animal was of the genus Ziphius. The specimen
measures 19 feet 4 inches in length, and was appar-
ently of a light stone-gray color, darkest on the belly.

This disposition of color is utiusual in cetaceans.

The species is probably Z. cavisortris.

Mr. Palmer and myself succeeded in making a
plaster mould of half the exterior, and in cutting out
the complete skeleton.

The genus Ziphius has not, I believe, been hitherto

recorded as occurring in the north-western Atlantic.

Frederick W. True,
Curator of mammals.

U. S. nsitional museum,
Oct. 11, 18;3.

THE DE LONG RECORDS.'

The voyage of the Jeannette. The ship and ice jour-

nals of George W. De Long, Lieut.-commander
U.S.N., and commander of the polar expedition of
1879-81. Edited by Ms wife, Emma [Jane
Wotton] De Long. 2 vols. Boston, i/ou^/i(on,

il/i^^/n, §• Co., 1883. 12-1-911 p., illustr. 8<=.

The voyage of the Jeannette, owing to its

connection with a great news])aper, has become,

in its general featm-es, familiar to all. The
courage, endurance, and patience with which

the members of the partj' met pain, peril, pri-

vation, and even death, will alwaj's remain a

conspicuous example of manly qualitj". This

expedition, however, was unique in several of

its features, which should be taken into account

in any judgment rendered upon its results.

It was not an expedition for scientific research

in the arctic regions. It was not seientKically

planned. It had, so far as can be learned

from the documents, no programme. Of its

members, but two, a civilian and a seaman,
had had anj- experience of an arctic winter

;

none had made any serious study of the physi-

cal conditions of the polar area ; and, without

^ For the woodcuts illustrating this a

deUcd to the publishers of the work, Me
&Co.
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disresiK'cl, it miiv be snicl, lliat, with llie possi-

ble exception of two civiliims, there w:is no

one on board wliose scientific acquirements

rose above tiie daily needs of the intelligent

practice of his profession. The object of the

expedition, as far as may be surmised from

the circumstances made public, seems to have

been to determine what would be the result

of a set-to between the arctic pack, cold and

starvation on the one hand, and a slii|)ful of

inexperience and ' piu'c grit ' on the other.

The result is now known ; and the innocent

confidence with which both promoter and ex-

plorer undertook the task is one of the extraor-

dinary features of this melanchol^v history.

Under the circumstances, it is well tiiat ]\Irs.

De Long lias made i>ul)lic

her husband's records of

the story, already twice

told el.sewhere. The ac-

count of the voyage is

preceded by some details

of the previous life of

De Long, wlio, from an

early age, showed evi-

dence of great force of

will and audacity, and
who preserved until his

death the religious con-

victions instilled by a

fond and pious mother.

There seems to have been

no special tiu'n for study

in the lad, whose energy,

nevertheless, carried him
through the Naval acad-

emy with credit. The in-

troduction to that friend-

ship with Mr. Bennett
which finally led to De
Long's selection as commander of the arctic

expedition, is left untold. It is evident that

these two had a strong and well-founded

friendship, and perfect mutual confidence.

The voyage once determined npon, Mr. Ben-
nett providing the vessel and the means, the

government lending its naval organization and
prestige, Dc Long had only to choose his

party, and organize his plans. Tlie first was
soon, and, all must admit, remarkably well

done. Certainly, no body of men ever stood

harder test of fidelity to tlieir commander than

that little party, and with less flinching.

The vessel, it is now generally admitted, was
tolerably- well adapted to her purpose, and en-

dured from the ice all that could be expected

in like circumstances. The provisions, on the

whole, turned out well ; and the equipment, in

the course of tlie expedition, showed no serious

deficiencies. On tlie whole, then, well provided,

and with much poiiular approbation and s^'in-

l)athy. tlie expedition departed on the 8tli of

•lul}-, 1879, from San Fi'ancisco. A rendez-

vous was had Aug. 2, at Uiialaska,— that cosey

little harbor which has received so many ex-

peditions, and bravely borne up the barks of

Kotzebue, of Liilke. of Levaslietf, of Kruzen-
stern, of Sarycheff, and many more masters of

exploration. Ten days afterward they an-

chored at St. Michael's, Norton Sound. Here
dogs, furs, and coal were shipped ; and then

the Asiatic coast of Bering Strait was I'eachcd,

and some time spent in endeavoring to deter-

mine the fate of Nordenskiiild. Here several

t 1

curious bone implements were collected, which
are figured, but not referred to in the test.

One of these we reproduce.

Pushing into the Arctic on Sept. 6, the vessel

was beset in the pack north-eastward of Herald

Island. From its rigid embrace she was never

released, except to sink, a shattered wreck,

beneath its surface, nearly two j-ears later.

On Jan. 19, 1880, she received a wrench from

an under-running tongue of ice, creating a leak,

whi('h remained a more or less constartt source of

anxiety. From tljis time until the ICtli of ]May,

ISSl, the time passed uneventfully; the ship

fast in the ice, which occasionally groaned,

shrieked, crunched, or thundered, with the vari-

ous motions imparted to it by wind and tide,

threatening instant destruction to ship and
party. A few bear and seal hunts, ordinary
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meteorological observations, the quarrels of the

Eskimo dogs, innumerable devices for sav-

ing coal, pumping the ship drj-, or preventing

condensation of moisture within

the living-rooms,— these things,

and such as these, made up the

characteristics of a life which
eventually became almost unen
durable in its mouotonj^ Good
health in general prevailed

owing to the extraordinary' pre

cautions planned by Dr. Am
bier, and energeticallj' put in

force by the commander. No
extreme temperatures (rated bj'

the experience of other arctic

voyages) were noted : indeed,

the mildness, arctically speak-

ing, of the temperatures experienced, is some-

what remarkable. The auroras do not seem to

have been sufflcientlj^ brilliant to call for espe-

cial comment. The ice reached about six feet

in thickness, and all parts of it contained more
or less salt ; while the precipitation of snow
was insuflicient to afford a suppl}' of drinking-

water by melting. On this account, water had
to be distilled most of the time,— a process

which used much invaluable fuel. Man_v of
their experiences were such as had alreadj'

been recorded b}- those who drifted with the

Germania's crew, the Tegethotf, or the float-

ing Polaris' part}', of which the indefatigable

Nindeman had been a member. Payer's con-

clusion that the motions of the arctic pack
result from the friction upon its surface of
the prevailing winds, was fullv confirmed, and
placed upon an impregnable basis, by the drift

of the Jeannette. This is perhaps the most
important generalization the liistor}- of the voy-
age affords. Another fact of value is the de-

termination of the shallow character of this

part of the arctic basin, which nowhere reached

one hundred fathoms in depth, and was usually

less than fifty fathoms. From the constant

though moderate motion of the pack which held

JEANNETTE ISLAND (PROM KETCH BY MR. MELVILLE).

A POLAR BEAR.

the vessel, tidal observations were impractica-
ble ; and the disturbances of the surface so
occasioned, also prevented the pei-manent occu-
pation of an observatory away from the ship.

Polar bears, seals, a fox or two, walrus, and
a small number of birds, comprise the air-

breathing vertebrates obtained. Some fish-

bones were found on the ice, but it does not
appear that anj' fishing was attempted. Vign-
ettes from the pencil of Mr. Newcomb, who
acted as naturalist of the expedition, are scat-

tered through the text, and illustrate the scantj'

fauna in a neat and artistic way. On the IGth of
Maj', 1881, land was seen bearing nearlj' west,
which was named Jeannette Island. It proved
to be a small rocky island with bold shores,

and was situated in latitude 76° 47', and east

longitude 158° 56'. On the 2-lth another island

was observed more to the north and west, which
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was named Iloiirietta Island. This was visited

bv Melville, with a small party, ten days later.

After great diHlciiUies, eaused liy the hum-

*ND AS SEEN IN THE DISTANCE, JfLY 19.

mock}' ice, the}- succeeded in landing upon it,

.ind found it to be a desolate rock, surmounted
by a snow-cap which discharged in several

glaciers on the east side. Dovekies nesting on
the face of the rock were the only sign of life

about it other than a little stunted vegetation.

But a great change was at hand. Motions and
fractures of the ice increased ; and the ship was
evidently in serious danger, which was accord-

ingly- provided for. On June 12, 1881, the

Jeannette yielded to the irresistible pressure,

and at four o'clock the next morning she sank.

The retreat was then organized and begun,

with several men on the sick-list in addition to

the usual dilliculties of-

fered by rough, broken,

and fissured ice. After

a little, l)e Long made
the painful discovery

that the ice was drifting

northward faster than
they were able to travel

in a southerly direction.

The course was therefore

altered to cross the drift

in a south-westerly di-

rection, in the hope of

escajiing from the mov-
ing area. About the

middle of July more land

was observed, and on
the 'iSth the party suc-

ceeded in landing upon
it after almost incredi-

ble exertions. This
land, the loom of which had been reported

by Russian exjilorers on the New Siberian

Islands man}' years ago, but which had never

been definitely verified or charted, was named
Bennett Island ; and we observe that in the

map accompanying the work, this and the

others arc veiy appro-

priately included under
the name of the De
Long Islands. Coal,

hematite, fossiliferous

limestone, clay, and
lavas were observed on
this island, and, more
imiiorlatit for the party,

myriads of sea- fowl

breeding in the rocky

cliffs. There were sev-

eral glaciers, and, to

one hundred feet above
the sea, masses ofdrift-

wood embedded in the

soil, indicating tolera-

bly recent elevation of the land. Hence by way
of the New Siberian Islands, touching at Thad-
deicff, Kotelnoi, Semeonoffski, the party made
their wa}-, but became separated in a gale of

wind on the 12th of September, after which the

smallest boat, with its crew, was never heard

from ; and finally the two remaining boats

reached the shores of the Lena delta. Uc Long
landed on the north Sept. 17, and Melville the

previous da}- reached the south-eastern angle,

and entered a branch of the river. It is not

necessary to recapitulate the circumstances

which attended the retreat, — the heroic jour-

ney of Nindeman and Noios, the indefatigable

UMENT llll.l,, JENA DELTA.

search of Jlelvillc, the final recover}- of the re-

mains, and their temporary intcrnicut on Mon-
ument Hill, looking out u|)on the flat stretches
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of the delta. These facts are the property of
the public, which has not failed to appreciate

the heroic qualities exhibited, nor to observe
that the disastrous result of this unfortunate

expedition offers in great part its own expla-
nation. If it teach the aspiring that mere un-
instructed courage cannot take the place of
science, De Long and his people will not have
died in vain. That this lesson should be es-

peciallj' emphasized, from recent events in

another part of the arctic regions, will occur to

most of our readers. Perhaps it would be well

to permit future candidates for such work to con-

vince themselves by trial, that the most exalted
braver3- will not enable the inexperienced to

milk a fractious cow ; and that, if so simple a

matter requires knowledge and experience, it

may be well to hesitate before assuming the
fearful responsibility of hazarding the lives of
even willing subordinates, without reasonable
preparation for the problems offered by all se-

rious arctic work, whether of exploration or
retreat. Tenderness toward the dead should
not be for an instant permitted to befog this

self-evident truth, the statement of which is a
dutj" owed, not merelj' to those who maj' here-
after attempt arctic exploration, but on behalf
of scientific training everj-where.

STEP'S PLANT-LIFE.

Plant-life : popular papers on the phenomena of botany.
By Edward Step. With 148 illustrations drawn
by the author, and engraved by W. M. R. Quick.
New York, i/o;i§- Co., 1883. 12+ 218p. 12°.

Yeak by year there is what ma3' be termed
a noticeable amelioration in the character of
the botanical literature which appears in this

country. By this we mean no discourtesy to
the authors of the many excellent works which
have appeared from time to time. In certain
scientific lines, the botanical literature of the
United States has been both voluminous and
of a high order of excellence. In sj-stematic

botanj', the publications of Torrey, Graj',
Eaton, and Watson (to mention only a few of
the later workers) have not been excelled any-
where. We may justly feel a national pride in
such magnificent books as the two volumes of
the Botany of California, the Botany of the
Clarence King reports and of the Wheeler re-

ports, the Ferns of North America, etc. Then,
too, our school and college books have been
worthy of their authors. What countrj' was
ever supplied with better field-manuals than
Gray's or Wood's? and where can one find as
good a treatise on the morphology of the pha-

nerogams as Dr. Gray has given us in the

latest edition of liis Structural botan3-?

All these, however, are for students and
botanists proper. Tiiey were not designed for

the general reader, — the man who does not

take botany- in such dreadful earnest as do the

botanists, but who asks of the gentle science

that it shall please and amuse him. Our scien-

tific botanists have been too busy with the

serious matter of instructing their classes of
voung people in school and college, to turn

aside and furnish entertaining reading for the

unbotanical. We can scarcely blame them for

thus neglecting the great outside world, when
the small world of the classroom required all

their time and strength ; and yet we cannot
help feehng that it would have been better for

the botanists, as well as for botany itself,

had thej' compelled themselves to find time

for those lighter works which have, in other

countries, been at once the recreation of the

scientific man and the pleasure of the general

reader.

In the work before us we have an example
of what ma3' be done in the way of putting the

main facts of biological botany before the un-

botanical in plain and eas}- English, and in

such a wa}' as to be attractive and interesting.

We wish its English author were an American ;

but, that being an impossibilit}", it is most
gratifying that the Messrs. Holt have brought
out so neat an American edition.

It is, of course, to be expected that there is

nothing new botanically in such a book; so

that those who are fairly well equipped with a

knowledge of recent botanical literature need
not take it up in the hope of gleaning an}' new
facts. It is onl}' what its titlepage indicates,

— an aggregation of popular papers on some of

the phenomena of botanj-. Thej' are not pro-

found, nor are thej' so arranged as to present

themselves as a series of connected lessons.

Thej' are rather like lightly drawn sketches,—
now of this interesting view of a portion of the

plant-world, and now of that. Thus we have
a chapter on microscopic plants, another on
plant structure and growth, one on the ferti-

lization of flowers, followed by others on pred-

atory plants, remarkable flowers and leaves,

and about a fern. Then wo have the folk-lore

of plants, plants and animals, mosses and
lichens, etc. So the chapters (fourteen in all)

run on through the book, there being a de-

lightful alternation of the structural with those

which deal with sentimental or poetical con-

siderations.

Considering the nature of the book, the

errors are remarkably few. Here and there,
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however, are statements which ought to be
changed in a second edition. Tiie Zygncniae
are erroneously described as producing zo-

osjiores (p. 5), — a statement true enough of
their rehilives the Confervae, but not of any
of tlie Zygnemae. Of roots it is said positive-

ly (in italics, p. 21*) that they are never green,'

which, to say the least, is a strong statement.
On p. 31 we find that ' in some plants the calyx
or corolla is entirel}' wanting, in which case the

floral covering is called the perianth," which
is certainly not in accordance with ordinarj'

usage. On the same page the stigma is curious-

ly described as ' the surface of the style.' The
Equiseta are not leafless, as they are said to

be on p. 104. Their leaves are small, it is

true ; but certainly the whorls of united leaves

at each joint are evident enough to even the
casual observer. The formation of the zvgo-

spore in Mucor is not correctly given on p. 184,

where it is described as resulting from the

union of two aerial hyphae. On p. 192, in

describing the fl\' fungus, the reader is given

the impression that a mycelium u[)on a surface

(as a window-pane) attacks its hapless vic-

tim, the fl}", which, when dead, is said to be
'• standing upon a mat of delicate silk threads

spread upon the glass."

Fig. 21 (repeated in tig. 143) is erroneous

in showing the hyphae of the potato fungus
to be septated. Fig. 104 is said to show the

antheridia of a moss ; but certainly no such
organs are visible in the cut given.

In spite of the slips noted above, and others

which we mav well pass over, the little book is

a pleasant one to read, and we feel sure that

it will receive a hearty welcome from plant-

lovers everywhere.

WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

ASTRONOMY.
Saturn's rings. — Euoke's division in the outer

ring of Saturn has been examined by JI. SchiaparelU,

who finds tliat the position and lack of symmetry
are the same as previously noticed, but the line is

broader, and more diffused than in ISSl. He thinks

the phenomenon is variable, and accounts for it by
supposing the middle of the ring to be thinner, and
by the change of orbit of the particles composing
it. He also examined carefully the region about
the inner bright ring and the dark ring. At times

O. Struve's division was seen very distinctly, and
on other occasions very faintly. More observations

are necessary to determine whether the phenomenon
is variable. — (Oftserp., Aug. ; Astr. nachr., 2,521.)

M. Mcx. [289

The great comet of 1882.— Mr. Maxwell Hall
shows the possible identity of the great comet of

1882, the comets of I860, isii, and 1608, with a comet
which appeared B.C. 370, and which was said to have
separated hito two parts. The orbits of all are nearly

identical. Taking a period not greatly different from
that given by Prof. Frisby for the comet of 1882, he
identifies the comets of B.C. 370 and A. U. 1843 with
one which was seen in 1100. No comet is recorded
for .\.D. 3&S. The comets of 1880 and 1882 may pos-

sibly bo identical with two which appeared in 1131

and 1132, and with the second part of the comet of

B.C. 370. If this is the case, this comet also prob-
ably separated into two parts at its unreconled ap-

pearance in A.D. .381 or 382. We already have an
instance of this separation in Biela's comet; and the

comet of 1882 gave evidence, to a certain extent, that

a proci>>s of di^integration was going on. — {Observ.,

Aus;.) M. Mrv. [290

PHYSICS.

Electricity,

Atmospheric electricity.— Dr. L. J. Blake has

found that no convection of electricity takes place by
the rising vapor from a charged liquid surface, to

which he gave a potential due to from' four to five

hundred Daniells cells. The plate placed in the track

of the vapors was, in the different experiments, either

colder than the vapor, or of the same temperature. By
connecting the liquid with the electrometer, he finds

a small negative charge, increasing during the fifteen

minutes which each experiment lasted, but not suffi-

ciently to justify the statement that electricity is gen-

erated by evaporation. In all the work, the lamp was
removed before connecting with the electrometer ; and

the whole apparatus was within a metallic covering

connected with the earth. Distilled water, sea-water

from the North Sea, alcohol, dilute sulphuric acid,

mercury, and solutions of a number of different salts,

were tried. — {A>in. phys. chem., xix. .518.) [291

ENGINEERING.

A neMW current-meter.— Mr. L. d'Auria pro-

poses an apparatus fur (Ktermining the mean velocity

at any vertical in a stream, which apparatus consists

of a scow, or pontoon, to be moored in the desired

pl.ace; a pole with a pulley near each, end, carrying

an endless cord; a light ball; and a species of net, or

grillage. The pole is thrust to the bottom alongside

the scow, at the point where the velocity is to be

gauged ; and the ball is lightly attached to the cord by
a string, so as to be disengaged by a moderate pull

when it reaches the pulley .at the bottom. The time

of the disengaging pull is noted, and also the time of

the appearance of the ball at the surface. As the
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floating grillage has previously been moored over this

place, the ball is caught at the point of rising, and
the horizontal distance of this point from the pole

measured. Hence are known, upon measuring the

depth, the two co-ordinales of the point at the surface

from the bottom of the jjole. The author proposes

to weight the ball until it shall be one-half the lieavi-

ness of water. He deduces some equations to prove

that the ball rises with a practically uniform velocity,

and observes, that for a depth of 30 feet, from which
such a ball would rise in about 11 seconds, and a

mean velocity of current of i feet per second, the

ball would travel horizontally about 44 feet.— {Amer.
enrj., Aug. 24.) c. E. G. [292

CHEMISTRY.
(Phynical.)

Determination of vapor density.— Br. Paw-
lewsky proposes a modification of Dumas' method in

which he uses a globe of 20-.30 cubic centimetres vol-

ume. After heating, the globe is closed by a rubber

cap, which is fitted to a cylindrical tube of glass

sealed at one end. . The volume is therefore constant

for different determinations, and the observations

may be taken in a room of nearly constant tempera-

ture. In the formula of Dumas, —
_ O.0OI29P.2. F. -Z?,,

"' ~ (1 + at) 760 •
'^•'

where m is equal to the weight of air, the product

0.0012032 .V = K would be constant. The value

(1 + of) = JV is constant, and may be obtained from
a table. If, then, the constant, K, is divided by
7G0, a new constant, D, results, and (I.) becomes

_ jr. lip _ D.Bq

In a determination at any temperature, i'o> and any
pressure, B'a, if the weight of air in the apparatus is

represented by n, its weight is shown in the formula

0.00120.32 V (l + Kf) B'„
"= (1 + a 760 ' ("I-)

in which k represents the coefficient of expansion of

the apparatus. If the temperature is constant, and
the same apparatus is used in different determina-

tions, the product 0.0012932 V {1 + k t'], and the

whole denominator, become constant. Eepresenting

the denominator by B, and the product 0.0012932 V
M

(1 -I- Kt) by M, the fraction 1? = C is constant, and

formula (III.) will take the form

MB'o

(II.)

B = C . B'o. (IV.)

The volume of air may therefore be obtained by
multiplying the constant, C, by B' reduced to B'ol
and when the weight, a, of the vapor, and that of

the air, n, uiuler the same conditions, are Icnown, the

vapor density may be found by the formula

I> = 7' (V.)

The apparatus may be heated in a beaker of medium
size, coutaiuing>waler,"oil, or paraffine. For a com-

plete description of the apparatus, reference must bo
made to the original arlicle. A series of determi-

nations are given, which indicate a high degree of

accuracy. — {Jierichte deulsch. chem. yesellacli., \\i.

1293. ) c. F. M. [29a
GEOLOGY.

Evidences of modern geological changes in
Alaska.— Mr. T. Meehan exhibited a piece of wood
taken from a prostrate tree which had been covered

with glacial drift on a peninsula of Hood's Bay,
Alaska, formed by the junction of Glacier Bay and
Lynn Channel. The trunk, which lay under a block

of granite estimated to measure 2,214 cubic feet, was
quite sound, and exhibited no evidence of great age

since it became covered. The shores are strewn' with

rocks and stones of various kinds, as usual in cases

of glacial deposits. All the surroundings indicated

that there had been a sudden subsidence of the land,

accompanied by a flow of water with icebergs and
huge bowlders, which crushed and tore off the trees.

The whole surface was afterwards covered to a great

depth with drift. Since that lime, there must have
been an elevation of the land bringing the remains of

trees to their original surface, but with a deep deposit

above them. A study of the existing vegetation

might afford an approximation to the time when
these events occurred. The living forest indicated

clearly that it could not have been, at the farthest,

more than a few hundred years since the elevation

occurred. The trees in the immediate vicinity, in-

deed, were not more than fifty years old; but unless

the original parent trees, which furnished the seed for

the uplifted land, were near by, it might take some
years for the seed to scatter from bearing trees, grow

to maturity, again seed, and, in this way, be spread

to where we now find them. But, as original forests

were evidently not far distant, two or three hundred

years ought to cover all the time required. The
Indians of the region have a tradition of a terrible

flood about seven or eight generations ago, from

which only a few of the natives had escaped in a

large canoe. The probable identity of the sunken

trees with the present species, and the freshness of

the wood, indicate no very great date backwards at

which the original subsidence occurred.

In connection with the subject of the comparative-

ly recent occurrence of great geological changes, as

indicated by botanical evidence, Mr. Meehan referred

to an exposure of the remains of a lai'ge forest near

the Muir glacier, — one of five huge ice-fields which

form the head of Glacier Bay between Lat. .')0° and

60°. This glacier is at least two miles wide' at the

mouth, and has an average depth of ice, at this spot,

of perhaps five hundred feet. At the present time

there is not a vestige of arboreal vegetation to be

seen in the neighborhood. The river which flows

under the glacier rushes out in a mighty torrent a few

miles above the mouth, and has cut its way through

mountains of drift, the gorge being many hundred

feet in width, and the sides from two hundred to

five hundred feet high. The torrent, though the bed

is now comparatively level, oarries with it an im-

mense quantity_of heavy stones, some of which must
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li.ive contained six or eight cubic feet. Along llic

sides of this gorge were the exposed trunks referred

to, all standing perfectly erect, and cut off at about

the same level. Some were but a few foet high, and
others as much as fifteen, the difference arising from
the slope of the ground on which the trees grew.

The trunks were of mature trees in the main, and
were evidently Abies Sitkensis, with a few of either

Thuja giganlea or .Juuiperus, perhaps J. occidentalis.

These trees must have been filled in tightly by drift

to a height of fifteen feet before being cut off: other-

wise the trunks now standing would have been split

down on the side opposite to that which received the

blow. The facts seemed to indieate th.it the many
feet of drift which had buried p.art of the trees in the

first instance were the work of a single season, and
that the subsequent total destruction of every vestige

of these great forests was the work of another one,

soon following. As in the case of the facts noted in

Hood's 15ay, the conclusion was justified, that the

total destruction of the forests, the covering of their

site by hundreds of feet of drift, and the subsequent

exposal of their remains, were all the work of a few-

hundred years.

—

{Acad. nat. sc. Pldlad.; meeliiui

Aug. 2S.) [294
MINERALOGY.

Stibnite from Japan. — Within the last few
months most remarkable specimens of stibnite from
Mount Kosang, in southern Japan, have been received

in America. For great size and beauty, as well as

comple.xity of form, they rival all specimens of the

same species from other localities, while the crystals

have arrived at a degree of perfection rarely met with

in metallic minerals. The crystals have been care-

fully studied and fully described by E. S. Dana.
Their great complexity of form is of the highest sci-

entific interest. There had previously been identified

on stibnite forty-five crystal planes. Of these, thirty

have been observed on the Japanese crystals, and, in

addition, forty new ones. The habit of the crystals

is quite constant, being prismatic, elongated in the

direction of the vertical axis, single crystals obtain-

ing often a length of over twenty inches and a width
of two inches. The prismatic planes are deeply

striated. The crystals are usually terminated by a

few polished pyramidal f.aces. They are usually

quite simple in form; very complicated, large crystals

occurring only occasionally, while the more compli-

cated ones are usually small. The planes in the zone
between the brachypinacoid (010) and unit macro-
dome (101) are tl.o;e which ordinarily terminate the

crystal. Another remarkable /.one is between the

brachypinacoid (010) and macrodome (203), consist-

ing of ten planes, all but one of which are new, .and

as many as nine of which have been observed on a

single crystal. A bending in the direction of the

macrodiagonal axis is a feature of the crystals, ami
seems to be characteristic of the species. In the

Japanese crystals this bending seems to be confined

to the termination. A corkscrew-like twist has been

observed in slender crystals. The lustre of the crys-

tals is very remarkable, and is to be compared to

highly polished steel, while the perfect brachy-

pin.acoidal cleav.age yields a cleavage-surface of re-

markable beauty. — (/Iwcr. journ. «c., Sept., 1888.)

«. I-. p. [295
GEOGRAPHY.

Railw^ays in the Caspian region. — General
ChernaictT, the governor of Turkestan, has recently
gone over the route from Kungr.ad to the Caspian in

person, and finds it well suited for vehicles, liven a
railway between the delta of the Oxus and the Gulf
Mertvi-kuttuk has been talked of. The connection
of Tiflis and Baku by rail is completed, and the jour-

ney can now be m.ade between the IJIack and Caspian
seas in thirty hours without change. — {Coiiiptes ren-
dus soc. (jemjr., June.) w. u. D. [296

Prjevalski's travels. —This iiidefatig.able explor-

er has just started for Kiachta, on the Siberian bor-

der of China, in order to continue his researches in

central Asia. On this occasion he w ill endeavor to

penetr.ate the north-west part of Thibet, without
giving up his original idea of reaching Lassa, or at

least as far as Hatang or Tziamdo. He will have a
well-armed escort of some twenty men, fully equipped
for two j-ears' service. The publication of the third

volume of his travels has just been finished. During
these he has travelled 20,530 kilometies; topographi-

cally sketched over 12,00u kilometres along his line of

travel, in countries previously quite unknown; de-

termined the altitude of 212 points, and the latitude

of 48 localities; and has collected ten or twelve thou-
sand specimens of animals and plants belonging to

over two thousand species. —
(
Comptes rendus soe.

Oiogr., June.) w. n. d. [297

{Africa.)

Notes.— C. Doelter has ascended the Rio Grande
as far as Futa Djallun, but w.as prevented from going
fartlier east by a war among the natives. He believes

that the Rio Grande has been incorrectly mapped,
and doubts its alleged identity with the Tomani
River. The English have annexed the Guinea
coast from the right bank of the Mann.ah Kiver
toward the Liberian boundary-line,— a distance of

eight leagues in a north-westerly direction; and the

Portuguese government has ceded to England the

fort of St. John de Ajuda, situated on the Dahomey
coast. Ajuda, or Whyd.ah, is situated a short distance

from the coast, on a shallow lagoon. The port is a
poor one, like all those on the Guinea coast; and
there are very few white residents. It is said that

the cession w.as contingent on the recognition, by
England, of the acquired rights of Portugal on the

Congo. Robert Flegel, during the past season,

has discovered the source of the Binud, an afSuent

from the east of the lower Niger, and also of the

Logud, which discharges into Lake Chad. In this

way he has been able to trace the watershed between
the two basins, through a previously unexplored dis-

trict. Uore has arrived at Ujiji on Lake Tangan-
yika, .and proposes to establish a regular postal service

on the lake, between the missionary and other sta-

tions. Dr. Baxter has attempted an exploration

of the country of the Massai adjacent to Mpuapua.
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These people are extieraely hostile to strangers,

and his success, therefore, is problematical. The

Mahdi, or false prophet, who has been menacing

Khartum, is reported to have captured the traveller,

G. Roth, who was sent out by the Geographical

society of St. Gall, Switzerland, to explore the upper

Nile. Yunker has succeeded in passing from the

basin of the Nile to that of the Congo, and continues

his explorations, while one of his party has returned

with the collections made in the Niam-Niara country.

Paul Soleillet writes from Ankober of his safe

arrival at Shoa, the success of his journey, and his

favorable reception by King Meuelik II., who governs

all the population of Obok Shaffa and adjacent region

with a firm rule. Menelik is favorable to trade with

foreigners; and it is announced that he has been

named by King John of Abyssinia as his successor,

in default of direct heirs, to that kingdom. Soleillet

has formed valuable collections, and has discovered

wild coffee forming a dense undergrowth in the forest

along the river Gueb^, and indefinitely beyond. He
reports the product of the wild plant to be of excel-

lent quality. The abbe Trihidez, almoner of the

army of occupation in Tunis, is reported to have dis-

covered at Susa some Phoenician stelae engraved in

a rather artistic manner, and in a good state of pres-

ervation. These records have been pronounced to be

of treat interest by such eminent specialists as Eenan

and Berger. M. Alplionse Aubry has forwarded

to the Ministry of public instruction at Paris, reports

on the geology of the English colony of Aden, which

is situated in the horseshoe-shaped crater of an ex-

tinct volcano, and on the French colony of Obok on

the opposite shore of the Gulf of Aden. Gold has

been found on the Kaap River in the Transvaal.

Nuggets of half a pound in weight are reported.

Oil has been ' struck ' in Natal, near Dundee, and also

large deposits of magnetic iron. A company has

been formed at Pietermarifzberg to investigate these

minerals. — w. H. D. [298

BOTANY.
Thermotropism.— Julius Wortmann has recently

shown that radiant heat falling upon a growing organ

can cause curvatures either toward or away from the

source of energy, and that the phenomena are in

general much like those produced by light. His

experiments are interesting, but are, as yet, incom-

plete, leaving some questions which seem to us very

important wholly unanswered. It is pretty clear,

however, that hereafter we must add the words 'posi-

tive thermotropism ' and ' negative thermotropism '

to the already long list of new terms. — {Boi. zeit,

1S83, no. 29. ) G. L. G. [299

On the growth of the epicotyl of Phaseolus

multiflorus.— In a series of experiments published

in 1878, Wiesner detected two maxima of growth

characterizing the younger internodes of many plants,

whereas Sachs (and more lately Wortmann) had

recognized only one maximum. To satisfy himself

of the correctness of his former observations, Wies-

ner has repeated and extended the experiments.

His results, derived from more than one hundred

cases, show that in the plant named there are two
distinct maxima of growth. The measurements
were made with Grisebach's auxanomoter.— {Hot.

zeit., 1883, no. 27.) o. l. o. [300

VERTEBRATES.
Keptiles.

Organ of Jacobsou in Ophidia.— Born re-

garded the cellular columns which form the greater

part of the thickness of the roof of Jacobson's organ

as " die zellige avsfiillungsmasse einfucker driisen

von birnformiger covfir/uration. Sie dicid an ein-

ander qedrdngt die ganze schleimhaut durchsetzen,"

while Leydig believed them to be largely of gangli-

onic nature. E. Eamsay Wriglit agrees with Leydig.

He has studied the organ in Eutaenia (embryo and
adult). In conclusion, he says, " From the above
data I conclude that the cellular columns in the roof

of Jacobson's organ are outgrowths of the nuclear
stratum of its neuro-epithelium, the polygonal form
of which has been determined by the meshes of the

capillary plexus, through which the outgrowths have
taken place, and that in the course of development
more and more of the cells of the nuclear stratum
have been pushed outside the boundary formed by
the capillary plexus, till eventually little but the

superficial stratum is left inside that boundary." —
[Zool. am., vi. 389.) c. s. m. [301

Mammals.

The species of hogs.— M. Forsyth Major is con-

vinced, from his study of the genus Sus, that the six-

teen or seventeen species now recognized must be
reduced to four; namely, Sus vittatus Miill. and
Schleg., S. verrucosus M. and S., S. barbatus M.
and S., and S. scrofa Linn^. — (Zool. anz., vi. (140),

1883, 29.5.) F. w. T. [302

Digestion of meats and milk. — Jessen has

carried out a series of experiments to determine the

time necessary for the digestion of equal quantities

of different meats and of milk. Three different

methods were employed in the investigation : 1. Arti-

ficial digestion; 2. Introduction of the meats iiito

the stomach of a living dog by means of a fistula;

3. Upon a healthy man, allowing him to swallow

the foods used, and ascertaining the time of digestion

by means of the stomach-pump. The results ob-

tained by the different methods are, on the whole,

uniform, as far as the relative time necessary for di-

gestion in each case is concerned, and may be stated

as follows: raw beef and mutton are digested most
quickly; for half-boiled beef and raw veal, a longer

time is necessary; thoroughly boiled and half-roasted

beef, raw pork, and sour cow's-milk follow next ; fresh

cow's milk, skimmed milk, and goat's milk are still

less easily digested ; while the longest time is required

for thoroughly roasted meats and boiled milk. —
{Zeilsch.f. hioL, xix. 129.) w. n. ii. -[303

ANTHROPOLOGY.
Iron in the mounds.— F. W. Putnam has had

occasion to review some of tlie statements of the

older writers on American archeology,— notably, Mr.
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Atwater and Dr. IliUlretli, — with reference to the

occurrence of iron implements in the inoiinils. From
these statements, such inferences as the following

have been drawn :
—

The mound-builders understood working iron ; they

had intercourse with civilized peoples; the mounds
were built since the arrival of the whiles, or these

iron objects belong to intrusive burials. Now, Mr.
Putnam demolishes all these deductions at a single

blow, by showing that none of the objects are iron.

In other words, Mr. Atwatei's " handle of either a

small sword or a large knife " was an antler, in one
end of which a hole had been bored, and around this

part was a band of silver. The blade was evidently

of native, cold-hammered copper. Dr. Hiklreth's

silver-plated ear-ornament is duplicated in some of

our museums by a kind of plating, first described

by Mr. Putnam. In this discussion, some light is

thrown upon the spool-shaped copper objects that

have been so long a puzzle to archeologists, by the

finding of pieces of ' leather ' between the plates,

very closely resembling the skin from the ear of a

Peruvian mummy. Important discoveries made dur-

ing the last year, in mounds in Ohio, by Dr. C. L.

Metz and Mr. Putnam, have brought to light a num-
ber of copper ornaments, some of which are covered,

or plated, with thin layers of silver. The investiga-

tion shows us quite conclusively that we are no
longer safe in our archeological deductions, except

in the hands of a skilful guide. — (Proc. Amer. antiq.

soc, ii. 349.) o. T. M. [304

Aztec music.— Mr. II. T. Cresson has been study-

ing the musical instruments of the ancient Mexicans.

The huehuetl, or large drum of the great temple, at

the ancient pueblo of Tenochtitlan, was covered with
the skins of serpents, and when beaten could be

heard at a distance of several miles. Clay balls were
placed inside of their grotesque clay images, also

within the handles attached to their earthenware
vessels, which are generally hollow. Some of these

rattles in the Poinsett collection resemble the head
of Crotalus horridus, and give forth a rattling sound.

In this connection Mr. Cresson makes a very sugges-

tive observation which we do not remember to have
seen before :

" It may therefore be supposed that

these children of nature noticed and strove to repro-

duce sounds, which, however harsh and unmusical to

us, to them were pleasing, because they recalled fa-

miliar objects." The author thinks he can recognize

the Mexican Ilyladae, macaws, parrots, and other
bird-calls. A musicil vase is spoken of. Mr. Bar-

ber's assertion that the fourth and seventh are want-
ting from the dhitonic scale is denied, since, in the

Poinsett collection, there exist Aztec flageolets capa-

ble of producing not only the fourth and seventh of

the diatonic scale, but also the entire chromatic scale.

This subject is elaborated at great length. Mr.
Cresson thinks that the musicians of our <lay have
arrived at a somewhat hasty decision in regard to the

music of these ancient people, and its confinement
within the narrow limits of a pentatonic scale. —
(Proc. acad. nal. sc. Philad., 8fi.) j. w. p. [305

NOTES AND NEWS.
The resolution of the American association, offer-

ing all the privileges of membership for next year's

meeting to the members of the British associa-

tion, was received by the latter with much enthu-

sliism; and the council of the British association,

with which such matters lie, will, it is said, extend
a similar invitation to the American association.

The Canadian authorities have arranged for such
members of the British association as may desire, to

take the longer excursions planned for them be/ore

their meeting on Aug. 27, ami thus allow tifem to

attend the meeting of the American association in

Philadelphia, Sept. 3, without losing their excur-

sions. It is hoped that at least five hundred mem-
bers of the British association, including many leading

scientific men, will attend the Montreal meeting;

while there seems to be a very general wish, more
especially on the part of the younger scientific men,
to attend the Philadelphia meeting as well.

— The following is the list of grants of money,
which, according to yature, the British association

has granted for scientific purposes for the coming
year; amounting, in all, to seven thousand dollars.

When may we hope for even the beginning of such
a list from the American association, with its two
thousand members ?

A. — Mathematics and physics.

Brown, Prof. Crum, Meteorological observations

on Ben Xevis £.50

Foster, Prof. G. Carey, Electrical standards . .50

Schuster, Prof., Meteoric dust .... 20

Abney, Capt., Standard of white light . , 20

Scott, Mr, R. H., Synoptic charts of the Indian

Ocean 50

Stewart, Prof. Balfour, Meteorological observa-

tory near Chepstow 25

Shoolbred, Mr. J. N., Reduction of tidal ob-

servations 10

Darwin, Prof. G. H., Ilarmonic analysis of

tidal observations 45

B. — Chemistry.

Odling, Prof., Photographing the ultra-violet

spark spectra 10

C. — Geology.

Elheridge, Mr. R., Earthquake phenomena of

Japan 75

Williamson, Prof, W. C, Fossil plants of Hali-

fax 15

Sorby, Dr. H, C, British fossil polyzoa . . 10

Prestwicli, Prof., Erratic blocks 10

Elheridge, Mr. R., Fossil Phyllopoda of the

paleozoic rocks 15

Hull, Prof. E., Circulation of underground

waters 15

Evans, Dr. J., Geological record ... 15

Green, Prof. A. H., Raygill fissure . . , 15

Prestwich, Prof., International geological map
of Europe 20
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D. — Biology.

Newton, Prof., Zoological bibliography . . £50

Sclater, V. L., Natural history of Timor Laut . 50

Lankester, Prof. Ray, Table at the zoological

statioirat Naples 80

Harrison, J. Park, Facial characteristics of

races in the British Isles .... 10

Hooker, Sir .1., Exploring Kilimandjaro and the

atljoining^mountains of equatorial Africa . 500

Cordeau.'C, Mr. J., Migration of birds . . .20
Foster, Dr. M., Coagulation of the blood . . .TO

Stainton, Mr. H. T., Record of zoological litera-

ture 100

E. — Geography.

Oodwin-Ansten, Lieut.-Col., Exploration of

New Guinea 100

F. — Economic Science and Statistics.

Brabrook, Mr. E. W., Preparation of the final

report of the anthropometric committee . 10

G. — Mechanics.

Bramwell, Sir F., Patent legislation ... 5

— Lieut. Ray returned to San Francisco, Oct. 7,

by the schooner Leo. He left that port on July 18,

18S1, under instructions from the signal-service bu-

reau to establish a permanent signal-station at Point

Barrow, and to remain there until the summer of

1884, unless otherwise ordered. The order for the

party to return created great surprise, as the work

was successfully carried on. Lieut. Ray stated,

that, apart from the scientific importance of tlie sta-

tion, it was a necessity, as a refuge for the crews of

whaling-vessels. Every year, in the Arctic Ocean,

there are, on an average, forty vessels, worth, with

their cargoes, four million dollars, and employing

sixteen hundred men. Out of eighty-seven vessels,

fifty have been lost within a hundred miles of Point

Barrow, in one year alone. In 1877 twelve were lost,

with all on board. The crews would not abandon

their vessels, knowing there was nothing on the shore.

Had the station then existed, it is probable that all

their lives would have been saved. Since the station

was established, two years ago, over fifty lives have

been saved. Lieut. Ray states, that all the party

lived comfortably, and enjoyed good health, the cli-

mate being particularly beneficial to those suffering

from malaria. Besides their regular provisions, the

party had seal, walrus, and white whale meat; the last

being the best, as it was sweeter and more nutritious.

Lieut. Ray expressed regret at his recall.

— Lieut. Schwatka, who, with his party, was

picked up by Lieut. Ray at St. Michael's, speaking

of his trip up the Yukon River, Alaska, says they

started from Fort Vancouver, W.T., on May 21,

and travelled twenty-eight hundred miles overland,

reaching the head waters of the river, where they

constructed a raft of logs to navigate the stream to

its mouth. They procured a crew of six Indians,

and proceeded down the gradually increasing stream

within two hundred and fifty miles of Fort Chilcat,

where rapids were encountered. Down these the

Indians refused to go, and attempted to force the raft

ashore. Schwatka ."iucceeded in suppressing the

mutiny, and the rapids were run. The voyage on
the raft was eighteen hundred and twenty-nine
miles. From the mouth of the Yukon they pro-

ceeded to St. Michael's, where they boarded the Leo
for this port. Signal-service oflicer Leavitt, who
has been stationed at St. Michael's, and who also

came down on the Leo, says he has ascended the

Yukon to Fort Selkirk two thousand miles from its

mouth. He describes the river as being one of the

largest in the world, discharging fifty per cent more
water than the Mississippi, and as being in places

seven miles in breadth.
— Professor Oswald Heer, of the university and

federal polytechnic school of Zurich, the celebrated

Swiss paleontologist, died at Lausanne, Canton de
Vaud, the 27th of September. Heer has done more
for fossil botany and fossil insects than any one else

during the last forty years, and his death will leave

a place in science which it will be difiicult to fill.

RECENT BOOKS AND PAMPHLETS.
Bernheim, Q. Incombustitilisation des tWatrcs et bStl-

ments. Nlcf, impr. Gaul/der, 1883. 16 p. 4°.

Berthelot, M. P. E. Explosive materials: series of lee
turcB delivt-Ted before the College de Fr.ince, Paris; to which is

added a short historical sketch of gunpowder. Translated from
the G-ermaD of Karl Braun by J. P. Wisser, and a bibliography
of works on explosives. New Yovk^ Van ^oatrand, 1883. (van
Nostrand's ec. ser., no. 70.) 24°.

Bouras36, J. J. Histoire naturelle des oiscaux, des reptiles
et des poissons. Tours, Mcwie, 1883. (Bibl. jeun. cbr^t.)
288 p., illustr. 12°.

Brlgrg'S, R. Steam-heating: an exposition of the American
practice of warming buildings by steam. New York, Va?i Nos-
trand.XWZ. (Van iSostrand's sc. ser., no. 68.) 108 p., illustr.
24°.

Brooks, W. K. The law of heredity : a study of the cause
of variation and the origin of living organisms. Baltimore, Mur-
phy, \88Z. 2-f336p., 2 pi., illustr. 16°.

Browne, W. R. The student's mechanics: an introduction
to the study of force and motion. London, Griffin, 1883. 16+
210 p., illustr. 16°.

Campagfne, E. Les mines, or, argent, fer, cuivre, plorob,
6tain, zinc, mercure, et plaline. Rouen, Megard, 1883. (Bibl.
mor.jeun.) 190 p., illustr. 8°. .

Carri^re, E. A. fitude generate du genre pommier, et par-
ticuliferement des pommicrs microcarpes ou pommiers d'orne-
ment, pommierfi a fleurs doubles, etc. Meenie, impr. Finnin-
Didot, 1883. 179 p. 18°.

Foye, J. C. Chemical problems, with brief statements of
the principles involved. New York, Van Noslrand, 1883.

(Van Nostrand's so. ser., no. 69.) 24°.

Freeman, E. A. English towns and districts : a series of
addresses and sketches. London, Macniillan, 1883. 13+465 p.,
11 pi., map. 8°.

Gladstone, J. n., and Tribe, A. The chemistry of the
secondary batteries of Plants and Faure. London, MacmiUan,
1883. (Nature series.) 11+59 p. 8°.

Goname, G. L. Folk-lore relics of early village life. Lon.
don, Utock, 1883. 8+246 p. f °.

Grant, B. A few notes on St. Helena, and descriptive gnide.
To which are added some remarks on the island as a health resort,

Capt. J. R. Oliver's geology of the island, and numerous appcn.
dices. St. Helena, Grant, 1883. 127 p., 8 phot. pi. 8°.

Haeckel, E. Thepedigreeof man and other essays. Trans-
lated by E. B. .\veling. London, Freethoughi publ. CO., 1883.
15+352 p., illustr. 16°.

Kiddle, H. A text-book on physics, being a short and com-
plete course, based upon the larger work of (innot ; for acade-
mies, high schools, etc. New York, Wood, 1883. 272 p., Illustr.
8°.

MacLeod, J. Leiddraad hi.) hot ondorwijzen en aanleeren
der dierkunde. Algcmeene dierkunde. Gent, Vni/lsleke, 1883.

(Willems-fond, uitgave 104.) 4+151 p., 1 pi . illustr. 16°.
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THE VIVISECTION QUESTION.

The book we take as the basis of our re-

marks,^ originalU" published in Eiiglaiul, is one

of several recent signs that British phj-siolo-

gists are at last coming to their senses; and,

instead of attempting to conceal the fact that

they experiment on animals, have decided to

explain to the general public what a vivisec-

tion is, and whj- vivisections are necessary.

Philanthropos, who is evidently well informed,

discusses without passion or prejudice such

topics as, ' AVhat is pain?' 'What is cru-

elty ?
'

' Our rights over animals,' * "What is

vivisection ? ' ' The relation of experiment to

phj'siolog3',' ' The relation of medicine to exper-

iment,' and so forth. If our colleagues across

the water had, some seven or eight j'ears ago,

shown sufficient courage to trust to the com-

mon sense of the majority of tiicir countrymen,

and had endeavored to inform the laity by se-

curing the publication and distribution of some

such book as this, the anti-vivisection legisla-

tion could hardly have been enacted. Its pas-

sage, and the still-continued .agitation for an

act of Parliament tot.ally forbidding .ill experi-

ment on living animals, prove that the public

did not and does not know enough about the

matter to save itself from being misled by the

reckless misstatements of irresponsible fanat-

ics, and of certain seekers after notoriety or

salary.

People in general do not read official blue-

books: so, in spite of the fact that the royal

commission appointed to investigate the mat-

ter reported, that, after prolonged and careful

inquiry, it could find no evidence that Eng-
lish physiologists were guilt}- of cruelt}", it has

been possible for certain anti-vivisectors, b}- a

» rbyeiological cruelty; or, fact v. fancy ; an inquiry into the

vivisection question. By Phllantliropos. New Vorls, John
Wiley <£• Sana, 1883. 156 p. 8*. .

No. 38.— 1888.

persistent course of malignant vituperation and

lirazen mendacity, to produce a wide-spread

l)elief that vivisection essentially' consists in

torturing an animal for the object of seeing

how much it can suffer without dying. That

such is the actual conviction of many worthy

men and women in England, we know to be the

case. The physiologists kept silent, and left

the field to their enemies, with disastrous result

;

no one, not a brute, who believed lialf the

stories circulated, could fail to hate pliysiology

and physiologists. When the railroad-stations

of England were placarded with large figures

of dissections of dead animals, accompanied

b}- printed words designed to entrap the gener-

al public into the belief that they represented

vivisections of living creatures ; when a text-

book of practical physiologj-, designed only

for special students of physiolog}', was repre-

sented far and wide as intended for use b}'

every crude medical student ; when the fact

that the words ' first give an anaesthetic '

were omitted (as the}- are in text-books of

surgeiy, the administration of an anaesthetic

being, of course, assumed in cases where

very special reasons for its omission do not

exist) in the directions for the performance of

certain operations, was used as proof that physi-

ologists never thought of employing means to

prevent or minimize pain ; when a law was

passed which allows any one to torture a frog

in the most brutal manner if he says he does

it just because he likes it, but subjects a uni-

versit}- professor to fine and imprisonment if

he draws a drop of blood from the anim-al's toe

for a scientific purpose, — then it had certainly

become time for the phj'sicians and j)h}-siolo-

gists of the British Isles to endeavor to inform

the public on the \'ivisection question.

The anti-vivisection craze has now spread to

(ierman}-, and there are premonitory symptoms

in the United .States. Our people in general

are too well informed, and have too great con-

fidence in scientific men, to be so easilj- led
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astray as the English have been. We shall,

moreover, be free from the pressure of a royal

court which dislikes biological science, and

from the influence of the personal prejudices

of the sovereign, still powerful enough in Eng-

land to have much weight in legislation on

questions outside of Whig and Torj- politics.

Still, American phj-siology is b}- no means

secure, unless its leaders take warning bj- the

English disaster. Thej- have, in consequence

of British legislation, an opportunity to make

the United States the chief seat of physiologi-

cal research among the English-speaking peo-

ples ; and it will be a lasting disgrace to them

if they let it slip. If, while freely admitting

that thej' believe it their dutj' to experiment on

living animals, they will be on the alert to cor-

rect at once the falsehoods and exaggerations

of the fanatics ; to take pains to teach the pub-

lic how much the scientific treatment of disease

depends on physiological, therapeutical, and

pathological research ; and to make it widely

known how very small a percentage of vivi-

sections involve more pain than that felt bj^ a

man on receiving a hypodermic of morphia,—
then there is little doubt the}' will be allowed

to carrj' on without hindrance their benefi-

cent work. The onlj' danger lies in the

ignorance of the great majority of ordinarilj^

well-informed people regarding such subjects.

Secrec3% not publicity, is what American phj's-

iology has to fear.

A HEARING OF BIRDS' EARSA— II.

Let us next confine attention to the ossicles

of the ear. Those familiar with these little

bones, only as thej- occur in man or anj- other

mammal, need to be cautioned that their ana-

tomical arrangement, and to a great extent

their physiological characters, are ver}' different

in birds and other reptile-like vertebrates.' Pre-

suming, of course, upon the reader's thorough

knowlege of the human case, we will demon-
strate these bones in their proper relations and
oflSces in birds, as elements of the lower jaw
and hj'oid bones (mandibular and hj'oidean

arches)

.

The malleus is the proximal element of the

meckelian cartilage (figs. 1, 2, mk), a gristly

^ Continued from No. 34.

rod aliout which the lijwer jaw-lionc is devel-

oped in membrane. Eec-oniing segmented oti'

from tlie rest of the meckelian rod, it is in

mammals withdrawn into the tynii)anic cavity,

disconnected from the jaw-bone, and connected

with the incus, its processus gracilis lying in

the glaserian fissure. The jaw-1)one then ar-

ticulates directly with the glenoid cavity of

the squamosal, forming the teinporo-maxillary

articnlation. In any bird the malleus remains

outside the ear, and acquires comparatively

enormous dimensions, with the peculiar shape

shown in fig. 1, q (see also tig. 2, q). This

Fig. 2.— The post-oral arches of the house-martin, at middle of
period of incubation, lateral view, ^ 20 diameters. Jlkt stump
of meckelian or mandibular rod, its articular part. t(r, already
shapen ; q, quadrate bone, or suspensorium of lower jaw, with
a free anterior orbital process and long pu.sterior otic process
articulating with the ear-capsule, of which teo, tympanic wing
of occipital, is a part; visit est, sst, ist. sth, parts of the sus-
pensorium of the third post-oral arch, not completed to chy :

mst, raedio-stapedial,- to corae aw.ty from tea, bringing a piece
with it, the true stapes, or columella awis, the oval base of
the stapes fitting into the future fenestra ovalis, or oval win-
dow, looking into the cochlea, or inner ear ; sst, supra-stape-
dial ; est, extra-stapedial ; ist, infra-stapedial, which will unite
with s^A, the stylo-hyal; cAy and bhy, cerato-hyal and basi-
hyal, distal parts of the same arch; iibr, br\, bi'2, basi-bran-
chial, epi-branchial, and cerato-branchial pieces of the third
arch, composing the rest of the hyoid bone. (After I'arker.)

quadrate bone, as it is called in birds, looks
something like an anvil, and has often been
mistaken for the incus: on the other hand,
from its function in supporting the memhrana
tympani in part, it has been malidentilied with
the tj'mpanic bone (external auditor}' process)

.

It is veiy freely articulated at both ends, rock-

ing back and forth with the movements of the

jaws. It normally has articulation with five

separate bones: 1. By its lower end, which
is bitubercular, with the articular piece of the

mandible (lower jaw), forming the true tem-
poro-maxillary articulation ; 2. By the outer
extremity of its lower end with the quadrato-

jugal bone (fig. 1, gj), which is the posterior

element of the zygomatic arch, continued for-

ward b}' the jugal or malar bone (fig. 1, J) to

the superior maxillary (fig. 1, mx) ; 3. By the

inner extremit}' of its lower end with the ptery-
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gold bone (lig. 1 . pg) . and so with the palate-

bone (lig. 1, pa) and superior maxillary {m^-),

4, 5. The head of the bone normally articulates

both with the s(iuamosal (tig. 1, sq) and with

the pro-otic (fig. 4, j)0, here seen inside the

cranial cavity). A long spur of the quad-

rate, its orbital process, projects freely into

the orliital cavity, as shown in fig. 1, where

the still cartilaginous tip of the orbital process

reaches to the round white hole marked l'

{optic foramen). Now, the osseous articula-

tions and muscular tractions are such, that,

when the month is opened, the malleus rocks

forward upon its squamosa-petrosal articula-

tion (4, .i, of aliove enumeration), and pushes

upon tlie zygomatic and plerygo-palatal bars,

causing the upper mandi-
ble to rise as the lower jaw
is depressed ; the upper jaw
hinging ni)Oii elasticity of,

or a joint at, the bones of

the forehead. Thus the

malleus - quadrate is here

seen in its proper relation

to the jaw-parts as nothing

at all of an ossiculum audi-

tus, except in so far as it

hinges upon jjarts of the

temporal lione, and helps

to support the ear-drum.

It has no direct connection

wiiatever with the rest of

the ossicles.

It will be best to take the

stapes next. Fig. 3 shows
the mature stapes of the

domestic fowl , enlarged

about four times, and indi-

cates its several elements

which have received spe-

cial names. It is practically the same bone

so named in man, but includes incudial as well

as some other elements. In form it is not at

all stirrup-like, being trumpet-shaped, with a

slender cylindrical shaft, expanded oval foot,

and a crossbar and other pieces at the distal

end. It is therefore oflener called the colu-

mella auris. or sounding-post of the ear. In

skulls prepared with sutlicient care, the stapes

may be seen in situ, as in fig. 1, st, — an e.x-

tremel}' delicate rod, ste|)ped into the fenestra

ovalis by its foot, the other end protruding into

the tympanum, and bearing the additional ham-
mer-like or claw-like elements. A stapes I

have just picked out of an eagle's ear is a

fourth of an inch long, with a stem as line as

a thread of sewing-silk, but a stout foot, and,

at the tympanic extremity, a still finer hair-like

[G. ;i. — Mature eliipt's

of fowl, about X 4.

(After Tarkur.) at,

its foot, titting/f'nc^-

tra ovalin; mut, main
shaft, or medio-stjtpe-
dial clement; «A^
supra-stapedial ; eat,

extra- stapedial; iMt,

in f ra-»tapediai, its

end representing a
rudimentary s/ylo-
hyal; /, a fenestra in

tlic extra- stjipedial.

(See Hi, in ailli, til!. 1,

and its embryonic for-

mation, tig. 2.)

l)i-oeess half as long as the main stem, from

which it stands out at right angles : while there

appears to have been another similar claw,

which has broken off from such a cross-like

object as St in fig. 1.

Embrvological study is required to demon-
strate tiie stapes as the proximal element of

the hyoidean apparatus, quite as the malleus is

of the mandibular arch. Reference to fig. 2

should make this clear. Ileie the malleus, q,

extends from teo, the tympanic wing of the

exoccipital, to ar, the articular element of mk,
the meckelian rod whence q has been seg-

mented off, leaving the ' temporo-maxillaiT

aiticulation ' between q and ar. This chain of

bones, including others to be developed about

and beyond the stump of mk, is the lower jaw,

or mandibular arch. Now, quite a similar ar-

rangement is shown in the chain of bones in

the tongue or hyoidean arch. From teo stands

off a rod of bone, w st. the medio-stapedial

element, or main shaft of the stapes, to be seg-

mented awa3-from teo. the place of this segmen-
tation to become the fenestra ovalis. The
medio-stapedial rod expands at its end ; the

ujiper part of the expansion, never separating

from the rest, is the supra-stapedial element=
mammalian incus, s st in figs. 2, 3. An iufra-

stapedial element, just forming in fig. 2, ist,

completed in fig. 3, ist, connects with the piece

marked st h in fig. 2. This st h is the stylo-

hyal= human ' styloid process of the temporal,'

which connects in man by the ' stylo-hyoid liga-

ment,' with the ' lesser coruu of the liyoid bone,'

which is the cerato-hyal, c hy. In bii-ds, the

distal parts of the hyoid arch (composed of the

numerous pieces lettered in fig. 2, but which
need not longer detain us) become entirely sep-

arated from tlie proximal, the tongue-bones

being quite otherwise affixed to the skull ; while

the proximal parts of the same arch are shut

up in the tympanic cavity, where they extend
fiom the membruna tympani to the fenestra

ovalis, constitute all there is of ossicula audi-

tus, and consist of the stapes itself (including

the several elements specified) .

So, therefore, avian malleus or quadrate-

bone = human malleus as proximal element of

mandibular arch, retaining articular connection

with its own arch, but not acquiring character

or connections of a human ossiculum auditus.

So, therefore, avian stapes or columella =
human stapes -|- incus, as proximal elements of

hyoidean arch, not retaining connection with its

own arch, but acquiring ch,aracters and con-

nections of ossicula auditus.

These are the reasons why a bird's lower jaw
does not articulate directlj- with the squamosal,
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wli.y the hyoid bones do not articulate at all

with the skull, whj' the malleus is outside the

ear, and wh^- there is apparentl}' but oue os-

sicle in the tjTiipanum , of the particular shape
shown in fig. 3.

( To he continued.)

THE PSYCHOLOGICAL MECHANISM OF
DIRECTION.

Were it admissible that one person should

add to the work of a living author, I might
call this paper a supplement to Mr. Francis

Galton's Human faculty-. My object is to

explain the subjective mechanism by which I

preserve the consciousness of direction. How
far others adopt the same mechanism, I am
not fully aware, but am inclined to think that

what is fundamentally the same system is

emploj-ed by nearly every one ; but I doubt
whether the details are alwaj's the same, and
the matter appears of sufficient interest to be
discussed.

To be conscious which waj' he is going, one
must keep in mind some sj^stem of directions.

It is true, that, so far as finding one's waj^ about

in a place with which he is fully acquainted is

concerned, no attention to direction is neces-

sary. One knows that he must turn here to

the right, and there to the left, and must follow

certain familiar paths, all of which he can do
without attending to direction. It is probable

that most animals, and possible that some men,
have no system except this. Regarding such

a limitation as exceptional, we must suppose
that in general, men, in going about, have
constantlj^ in mind an idea, that they are going

in a certain definable direction. A direction

can, however, be defined only bj- reference to

the direction of some line taken as a standard

of reference ; and it is this standard of refer-

ence, as I have always employed it, which I

shall now describe.

I. I continuallj' carrj' around with me a con-

ception of four horizontal lines, which I shall

call co-ordinates, going out in four cardinal

du'ections. I shall call these directions east,

west, north, and south ; but it must be under-

stood that thej' have no necessary relation to

the actual pioints of the compass, being purely

subjective. This system of co-ordinates is

emploj'ed, I think, by most or all men.
II. These four cardinal directions are con-

ceived of as absolute directions, and not as

defined relatively to any particular line on the

earth' s surface. They have remained unchanged
since the earliest memories of childhood. To
be more explicit, the ideal or subjective west

is the direction in which I was facing, when, as

a child, ni_v father explained to mc wliich was
the right hand, and which the left ; the ideal

north is the direction towards which my light

side was then turned ; the ideal south, that

towards which the left side was turned : while

east was behind my back.

I have always since imagined myself as con-
scious of these four absolute directions, and
therefore at anj- moment can face as I imagine
mj-self to have been facing on the occasion
referred to. I do not know whether the co-

ordinates have the same absolute character with
other men, but think it highly probable that

they do, since absolute directions must be more
easil.y thought of than relative ones.

III. With some limitations, to be soon re-

ferred to, the sj'stem of directions is quite inde-

pendent of the will. Once fixed in a place, a
street, or a house, thej" are an inseparable com-
ponent of the situation, and forever unalterable

so long as the identitj- of the place is recognized.

Once in a room of which I conceive a certain

side to be the absolute west, b}' no act of the

will, and by no consciousness that some other

side is the west, can I change the subjective

impression. Of course, however, one is liable

on going into a strange place, or on walking
about without sufficient attention, to be mis-

taken as to his direction ; and thus I am subject

to a kind of trouble or confusion which I never
heard anj^ one else describe, and which, there-

fore, I can hardlj' supj)ose to be universal.

Some instances will illustrate the matter better

than general statements.

I recently went to a hotel in Paris, where I

had stopped eight years before. While driv-

ing into the court, and just as the carriage was
stopping, ray attention was momentarily occu-

pied in speaking to one of the attendants.

Getting out of tlae carriage, I remarked, as I

supposed, that the offices of the hotel had aU
been moved from the north to the west side of
the court. I may anticipate by saying that

this was an illusion arising from the very mi-
nute circumstance that the carriage, during

the moment that I was speaking to the attend-

ant, had turned at a right angle from facing

north to facing east ; but being unconscious of
this change, and not looking around the court,

I supposed that the carriage was still du'ected

towards the ideal north. I entered the eleva-

tor, was carried to an upper stor}-, shown
through several long passages, and into a

room, preserving the changed system of co-

ordinates of which I was entirely unconscious.

Had it been my first visit to the hotel, no con-

fusion would have resulted, since every thing



OcTOBEis 26, 1883.] SCIENCE. 555

around it would have been referred to this

same system ; hut I entertained a distinct idea

of tlie orientation of tlie rooms around the

court as they existed in my mind during my
former visit. Tlie result was, that when I went
down to dinner I found my co-ordinates 90°

wrong. But I was absolutely powerless to refer

the two parts of tlie hotel to the same system.

During the week that I remained, whenever I

went from my room down-stairs, to the court,

the reading-room, or the dining-room, there

was a monicntarv confusion on reaching the

point where I saw that the system was wrong.

Momentar3- glances around, and the co-ordi-

nates changed 90°. On returning to my room,

the co-ordinates below were carried up-stairs

with mc, because there was nothing on the

stairway with which I had become sufficiently

familiar to fix either set of co-ordinates ; and
thus one system obliterated the other, as it

were. In consequence, I could carry one set

all the way down, and anotiier set all the way
up ; tiic change occurring at the bottom of

the stairway iu one case, and at the top iu the

other. The result was. that during my staj-

I got no clear idea where my room was situ-

ated, or what buildings I saw through the win-

dow.
To mention another instance : I lived for

a numlier of \-ears in a house in which I must
have made a similar mistake the first time I

entered it ; since, during my whole staj-, the

orientation inside the building was 90° differ-

ent from that outside. In the case of such

an inconsistency as this, I find that the ori-

entation corresponds to that of the place to

which the attention is directed. So long as

I was inside a room, or so long as my atten-

tion was directed to things inside the house,

there was one orientation. On raising the

window, and taking a good view of the street.

I would perceive that this orientation was 90°

in error ; and after a momentary confusion the

Street would assume its right direction. The
reverse change would recur on turning back
to the room.

1 find this occasional inconsistency of orien-

tation, to which I am very liable when I pay
no attention to directions on first entering a

house, to be really troublesome. It has twice

happened quite recently, that, on going up-

stairs in a iiotel on my first arrival, I got the

co-ordinates reversed l^^O". The result was,
that unless I staid long enough to go right by
mere habit, without thinking about the direc-

tion. I was continually in doubt about which
way I should go to find the room I wanted.

iV. I find that this fixitv of co-ordinates

holds in any kind of a building, and iu a ship,

but not at all in a carriage, and not absolutely

in a railway-car. If I am conscious, by look-

ing at surrounding objects, that a railway-car

turns 90°, I can change its relation to the S3'S-

tem of co-ordinates accordingly. It appears,

therefore, that it is only in fixed structures

that the co-ordinates inure in my conceptions

of enclosed space ; yet I feel perfectly sure,

that, if a house in which I lived be turned

through 90° or 180°, the system would turn

with it, in spite of any thing I could think

to the contrarj'.

V. I now come to the modifications of fixity

to which I have already referred. The imagi-

nary sense of direction is not absolutely always

present. In travelling over a now road to a

new place, the sense of direction is, for the

time being, apt to be lost. In this case, and

in this alone, it is to a certain extent under
control of the will ; but, if the will fiiils to

act promptlj- on arriving at a place, the co-

ordinates fix themselves, as it were, and that

quite arbitrarily, so far as I have been able to

perceive. Once fixed, they stay. But, while

under control of the will, I am in the habit of

so du-ectiug them that the ideal directions shall

correspond to the points of the compass, in

case I know them.
VI. I have recently noticed that it is not

necessary that I should actually have seen a

place, in order that the co-ordinates should

be fixed in it. If I study on a map a place

which I am to visit, I unconsciously fix the

co-ordinates to correspond to the points of

the compass. Thus, on arrival, I readily find

my waj- about. But it m.nj- happen, that, when
I arrive, I am mistaken as to the direction in

which the railw.iv-station stands. Then, take

wliat pains I will, the same confusion arises

when 1 arrive at a street or hotel which I have

studied on the map, and find tlie co-ordinates

to be wrong. The directions change to tiiose

in which I have thought of the house or street.

Of this fixing of the co-ordinates in advance,

I recently had a curious example. I got ou
board a steamship at Liverpool, resolving that

the ideal and real west on board ship should

correspond. I went down to seek out my
state-rooin, and, on returning to the deck, I

was chagrined to fiud that the co-ordinates had

got changed 180°. In consequence, I had to

think before knowing which side of the ship I

looked at. For some time I was puzzled to

imagine how the mistake could have occurred.

I finally traced it to the fact, that, on study-

ing the position of my state-room on the plan

of the ship a montli before, I had held up the
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plan with the stern in the direction in wliieh

west is on the map. I constructed the orien-

tation of the passagewaj- and of the state-

room accordingly. It happened, that, when I

joined the ship, her stern was towards the

east ; but, on descending into the cabin for the

first time, I fixed the orientation to correspond

to the one previously formed from the plan,

forgetting at the moment that I was thus mak-
ing a change of 180°.

VII. A universal law of the four cardinal di-

rections is, that thej' always arrange themselves

along visible lines, such as roads, boundaries

of a room, etc. : in other words, the directions

never subdivide themselves. In going along

a new road which I know ought to bisect the

angle between two directions, I can, by an
effort of the will, imagine it to do so ; but, the

moment attention is relaxed, one cardinal di-

rection is sure to take possession of the road,

and of course, once in possession, keeps it : so,

no matter how well I maj' know that the walls

of a room are at an angle of 90° with the other

walls of a building, the directions are sure

to arrange themselves parallel to the walls.

It may be asked. How does this system work,

in case of a number of rooms radiating like a

fan from a central space ? I answer, that in

such a case my ideas of direction simplj' get

unutterablj' confused, and only by long habit

can I get the relations of the ditfereut rooms
to each other. Simon Nevfcomb.

THE ARAGO LABORATORY AT BAN-
YULS.

Among the zoological stations or laborato-

ries along the coast of France, none is more
widelj' known or more firmly established than
the laboratory at Eoscoff','' in Finisterre, orga-

nized in 1872 hj Professor Lacaze - Duthiers
' as an adjunct of his zoological laboratory of

the Sorbonne at Paris. Encouraged by the

success of his laboratory at Eoscoff, which
during August, 1881, had twenty-five workers,

but which, owing to its exposed position at

the north-west extremity of France, was only
available for work from March until October,

at the most, Professor Lacaze-Duthiers sought
to establish a winter laboratory on the Medi-
terranean, to furnish seaside work the re-

maining months of the j-ear. After careful

examination of the French coast of the Medi-
terranean, a location was chosen for the labo-

ratory at the base of the rockj' promontory of
Fontaul6, at the entrance of the little harbor

^ For a detailed .iccount of the laboratory at Roscoff, with maps
and plans, see Heme scienllfique, Nov. 26, 1881, xxviii. 673-680.

of Bauyuls-sur-mer, within a few miles of the

Spanish frontier in tlie department of l'yr6-

nees-Orieutales.

The municipal council of Banyuls, tlirougb

the mayor, M. I'ascal, who took much interest

in the establishment of the laboratory, offered

a site for building, twelve hundred francs for

immediate use, and an income of five hundred
francs annualh' for twenty years ; M. Thomas,
a wealthy gentleman of Banyuls, ottered two
hundred and fiftj- francs annually for ten years,

and a boat ; the council of the department of

Pyrenees - Orientales voted twenty thousand
francs toward the construction of tiie labora-

toiy ; and subscriptions were received from
the citizens of this rich wine-producing neigh-

borhood. These were some of the means em-
ployed to induce Professor Lacaze-Duthiers to

locate at Banyuls. Port Vendres, a neighbor-

ing village, offered inducements to locate there ;

but the great number of fishermen in Banj'uls,

its nearness to the open Mediterranean, and
its freedom from the distractions due to com-
mercial and other activities, together with the

earnest interest taken by its inhabitants in

the laboratory, won the choice of that village.

What a novel sight it would be, here in America,
to see villages contesting for the honor of pos-

sessing a scientific laboratory ! The Academy
of sciences at Paris took the laboratorj' under
its protection ; and the establishment was called

' Laboratoire Arago,' to honor the name of

the most distinguished savant of the Pyr^nees-

Orientales, a former member of the academy.
It is, of course, impossible to speak of much

work alread}' accomplished at the Arago labo-

ratory, as one might describe studies complet-

ed at Eoscofl'; for the laboratory at Banyuls
was scarcelj' finished in the winter of 1881-82,

when, with another American and a French
student, I had the pleasure of being one of the

first to work within its walls : so I will write

only of the region and of the laboratory.

The eastern end of the Pyrenees descends

suddenly upon a north and south coast bj- a
series of radiating ridges, between which are

small indentations of the sea, forming harbors,

with roelcj' promontories at each side of their

entrances, and a sandy beach within. This
kind of coast otters numerous advantages to

those searching for marine animals. On each

of the larger of the beaches are villages,

most of which date back to Eoman times.

These villages were recently connected bj" a
railroad which follows the coast, passing

through tunnels between them.
Banyuls is situated upon one of these beaches,

at the head of a small harbor, which is partly
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protected from tlio open sea by a breakwater
(seen in the middle of tlie first picture at the

left of the lahoratorj-) , which extends from the

l)romontorv. at the base of which the labora-

tory is built, to a rocky island in the middle
the entrance to the harbor. The village of
Itanyuls itself (seen in the other illustration,

looking from the laboratory into the harbor)

has about four thousand inhabitants. Behind
the village the hills arc clothed with vineyards,

olive-groves, and cork-oak trees, nearly to their

tops. To crown the view is the middle-age
tower of ]\[adeloth. or Tour du Diable. on a

mountain six hundred and sixty-eight metres
high. Tiio village has two hotels, which are

crowded with bathers during midsummer. In
winter there are few amusements, and the

hotels are then nearly empty. For a good
concise description and history of this region,

in which the Catalan dialect still prevails to a
considerable extent, and the history of which
is extremely interesting, I refer to Pierre

Vidal's Guide historique et pittoresque dans
le departement des P/jn-nces - Orientates, Pcr-
pignan, 1S71». 51. Mdal is the assistant libra-

lian of the town of Perpignan, capital of the

department.
The climate of P>anyuls is sufficiently mod-

erate to make a winter's stay very agreeable.

Oranges, figs, cactuses, almonds, and even the
date-palm with poorl}- developed fruit, are cul-

tivated in the valleys. In the latter part of
February, 18.S2, I waded along the beaches in

search of moUusks, without finding the cold

inconvenient. Snow rarely falls. The climate

can be shown best bj- quoting a table for 18.S2,

from Martinet,^ as follows {degrees in Centi-

grade) :
—
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The terrestrial and aerial fauna oflers abiin-

dauce of water-birds, lizards, geckoes and

insects, scolopendra and scorpions.

The Arago laboratory is a brick and stone

building, about forty metres long and ten metres

wide, facing nearly northward. The illustra-

tion is a view of the laboratory looking nearly

southward from the village. The ground-floor

of the laboratory is devoted to a small room
for the janitor, another for apparatus, and to a

large room for aquaria. In the centre of the

last room is a large oval aquarium, and about

the room are smaller aquaria to be devoted to

special purposes. The water from these aqua-

ria passes out of the front of the building, and
supplies other aquaria in the open air. It is,

his room, the worker has upon his right a

table for drawing; in front, toward the large

window,— which, with the climate of Banj'uls,

can be open much of the time,— is a table for

his microscope and ajjparatus ; at his left, a

table for specimens. Turning to his right, the

investigator can write his notes and draw, free

Irom the danger of water from his larger speci-

mens. This arrangement of tables in three

sides of a square, with a revolving-chair at the

centre, is an idea original, as far as zoologi-

cal laboratories are concerned, with Professor

Laeaze-Duthiers ; and, after having used for a

time tables thus arranged, one never is exactl3'

at ease when they are placed otherwise. As
if these were too meagre furnishings for each

ARAQO LAEOKATOET, SEEN

however, upon the first floor that the arrange-

mcuts made by Professor Lacaze-Duthiers
attain the maximum of convenience. A hall

runs lengthwise through the middle of the lab-

oratorj' ; and from this hall open out at each
side the separate rooms, consisting of a store-

room for glassware, a lecture-room, a library-,

a room for the director, and nine rooms for

work. Instead of having a table, as is the

usual mode in laboratories, each worker has a

room (four metres square) to himself, wherein
he can earrj" on researches undisturbed by his

neighbors. As the laboratory is intended for

advanced students pursuing original investiga-

tions, this pi'ovision is of special importance.
Sitting on a revolving-chair in the middle of

room, another table, a bookcase with drawers,

and shelves, are added. A flowing supply of

salt water will be, or probably is alread}',

available for small aquaria in each of these

work-rooms. Three of the rooms have chim-

neys, and are more especially desirable for

physiological researches. The second floor is

not yet used, but probably will be ultimately

partitioned into sleeping-rooms for those who
work in the laboratory.'

The laboratory possesses already, besides

two rowlioats lor collecting along the inden-

tations of the coast, a new boat of the same
general construction as arc the fishing-boats of

' For a detailed dcsciiption and plans of Uio .-VraEco laliora-

tory, SCO the /I'evue scieiilijiciue, Dec. 3, 18S1, x.wiii. 70S-7Io.
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llie region, with a latecn-sail, hut considerably

larger Ibr long voyages. This boat is command-
ed b}- an experienced fisherman of Banynls,

who is conversant with the whole neighboring

coast.

The almost entire absence of rise and fall of

the water at Banyiils at first puzzles a collect-

or of marine animals accustomed to searching

the rocks bared by the receding tide : but one
soo'n finds other and equally productive modes
of shore-collecting ; while the very absence of

great variation in the level of tiie water enables

one to moor boxes of embryos along the inside

of the breakwater, and watch their develop-

ment at leisure.

The expenses of living in Danyuls are aliout

what thev would be in a village of the same

AUGUST nEpnriTs or state
IVEA rtlElt-SEU VICES.

The state.s in which orgiuiizeil weather-services

exist have issued reporls for August wliich give in

suiue detail the results of tlie observations. The
special feature of the month in the majority of states

seems to have been the lack of rain, and the con-

seiiuent drought.

Georyia. — The temperatures ranged from 47° to

9!S°: the mean was .79°.:3. The rainfall ranged from
1.(11 inches in the south-west to 9.15 inches in the

south-east. The general drought of the summer was
unbroken. The cotton and corn crops do not average

7.J % of the usual yield.

Indiana. — Thunder and lightning were unusually

prevalent, but the rainfall was at least one inch less

than the average. The temperatures were lower

than usual, and light frosts were reported on the

BASrULS AS SEEN THE LABORATORY.

size on the New-England coast ; but the labo-

ralor}-, like that at Uoscolf, is free, requiring

for its use only the permission of Profess-

or Lac.aze-Duthiers. Reagents, microscopes,

mounted dissecting-lcnses, glassware, and all

other necessary ap|)aratus, are furnished free,

the only cost being a small fee paid to the jani-

tor for the care of rooms. While, in all proba-

bility', preference would be rightlj- given to

Frenchmen, in case there were more applicants

for places than there were rooms, 3'et foreign

investigators will undoubtedly play an impor-

tant part in the laboratoiy at Ban^nds, as they

have already done in that at Roscoff, and will

return to their n.alive countries vividly im-

pressed with the liberality and devotion to sci-

ence shown by I'rofessor Lacaze-Dulhiers.

Geo. UiiiiiocK.

24th and 2.")th. The pressure was nearly normal,

with a small range.

Iinoa. — "The month was cold, clear, dry, with
north-westerly and south-e.isterly wiiuls equally fre-

quent, and calms numerous." The low mean tem-

perature, 2°. .5 below the norm.il, is mainly due to the

first decade; but in this period the sunshine was
especially intense. The number of tine days, and the

dry, sunny weather, have been favorable to the crops.

Frosts were recorded on the 22d, 2ad, and 24th.

There was a very severe hail-storm on the 7th, extend-

ing from Sac to Cass counties.

Misnouri. — The mean temperature was below the

normal, at St. Louis 2°..3 lower. The rainfall was
less than the average, the amount at the central

station in St. Louis being not much more than half

the usual quantity. The heaviest rainfall was on
till" southern border of the state. In consequence

of the continued drought, the crops have sulTered

much. A few wind and hail storms were reported.
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Nebraska. — There are thiity-one observers, from
whose r^portslt is found that (he teniperalure and
rainfall were about normal. The average mean tem-

perature was 75°.4; average rainfall, 3.43 inches.

The highest of the maximum temperatures was 93°;

the lowest of the minimum, 47°. A violent hail-

storm occurred on the 8th, at Lincoln; and a wind of

forty four miles per hour, from tlie east, was noted

at North Platte.

Ohio. — The barometric pressure was unusually

steady, the small range of 0..542 inches being noted.

The mean temperature, 0S°.2, is more than four

degrees below the average. A minimum of 39° was
noted. Rain fell on seven days only. The average

rainfall was only l.SS inches, the usual amount being

3.47 inches. At Lebanon 4.00 inches fell, and at

Granville 0.70 incli. A violent storm of wind and
hail visited Wooster and vicinity on the 2Sth.

Temiessee. —The reports are from thirty-five sta-

tions. The highest of the maximum temperatures

noted was 94°, and the lowest of the minimum 43°.

The ranges of temperature were generally unifdrm

throughout the .state; but the precipitation, which
ranged from L03 to 6.38 inclies, was quite unevenly

distributed. The weather presented no remarkable

features. There was a marked absence of high winds

or severe electrical disturbances. The crop reports

are excellent, but the average condition is a little

below that of last year.

THE GEOGRAPHIC CONTROL OF
MARINE SEDIMENTS.

M. A. RuTOT, conservator in the Eoyal museum of

natural history of Belgium, who, in connection with

M. E. Vanden Broeck, has been studying the tertiary

strata of his country, has lately taken up [Bull. wus.

roy. hist. nut. Bclg., ii. ISS3, 41) the fiuitful subject

of the immediate dependence of fragmental marine

deposits on geographic conditions, such as distance

and form of shore-line, depth of water, currents, etc.,

and the consequent changes in these deposits follow-

ing changes in the controlling geographic surround-

ings. The matter is properly treated deductively,

and so far as concerns vertical oscillations of the

earth's crust, which determine advance and retreat of

the shore-line, it is examined with much detail. The
conclusion is reached, that tlie frequent changes
from gravels, through sands to clays, and back again

to gravels, that characterize the Belgian tertiaries,

can be fully explained by simple, assignable, and slow

,

geographic causes. We have only to regret, that, in

the forty pages devoted to the subject, more room
was not found for mention of what others have done
in the same direction. The method of investigation

may be outlined as follows: —
There is first given the familiar illustration of the

varied deposits forming off shore at any single time,

showing that the texture, and, in part, the composi-
tion of the deposits, are functions of the distance

from the shore-line, as in fig. 1. Now, let a general

depression slowly lake place, by which the sea will

advance over the land: the. whole set of deposits

shifts witli the sliore, until sands, and at last clays,

are laid down over the first gravels, as in fig. 2.

Then, if elevation replace the depression, the set of

strata shifts seaward, and the sands, and at last the

shore-gravels, lie above tlie clays, as in lig. 3, It is

generally noted that the upper gravels are finer than
the lower, as the later deposits are made, in part, by

woiking over the older during the time of emergence.

Fig. 1.

The complete set of deposits formed during such a
double oscillation of sea-level is to be considered in

two ways,— first, with regard to the vertical sequence
of the strata; second, with reg.-ud to their horizontal

equivalence. The vertical sequence is seen in fig. 4:

it is made up of the gravels and sands of imuiersicn,

the central layer of clay, and the sands and gravels

of emersion, each stratum having its appropriate

fossils. Such 'circles of deposition,' enlarged by the

addition of a limestone at the time of greatest dis-

tance of the old shore-line, occur several times in

our Appalachian sections; and tlie recognition of their

meaning, especially in Professor Newberry's luminous
writings, has thrown much light on the evolution of

our country. M. Rutot gives the accompanying figure

(5) to illustrate the succession of unequal or incom-
plete oscillations: it shows, I., a large and comiilele

oscillation, partly eroded before IL, a second depres-

sion, from which the elevation was incomplete; III., a
great depression and complete elevation ; IV., a mod-
erate depression and elevation. This complicated

succession represents perfectly the Ijpe of the Bel-

gian tertiaries; and the deductions from its physical

features are fully confirmed by the evidence from its

fossils.

The second consideration, involving the horizontal

equivalence of the different strata, is perhaps the

most suggestive part of tlie paper. It is of much
importance, and is seldom sufficiently treated. It
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involves the further examination of the dependence

of a set of phenomena on tlieir distance from some
controlling condition, which can be called the direc-

trix, and which may change its position. This is

worthy of illustration. We find a simple case, in

which the directrix is motionless, in the escape of

>4uille* .-oulccs.

«i 4es tobuUuoni d'Anotlidct.

[ BaDca da T^nitBlIea, de NumakulitM, etc

L LajseUibraiiches » %-Altfcs UilUiitcs M lUic

I T-AaeHibranaltua valrcsUiUaneca Mrt'/u.

\ Banc* de TiimtLlles, de Nummutitc^, etc

iCoqwillei litterales bieo conscrvccs oti non.
Vkci>, Q^niragoAKi ; dct»b dc v^tiaux &
puifajupon.

Niveau del UbuhlloDS d'ADntlldes.

I
Dibtis de rn'inillM coulees, gres pcrfores, d

ga<es during a volcanic eruption. The eruptive vent

is the directrix, and the various ga.'es are successively

given off from the lava when its temperature falls to

that below which they c.innot be occluded, the tem-

per.^tllre depending largely on the distance of flow

from the crater. An example in which the directrix

moves continually in one direction is seen in the

dependence of terrestrial day and night, with all

their attendant changes, from warmth to cold, ac-

tivity to rest, on the po>ition of the sun. One in

which the directrix moved fora lime in one direction

is seen in tlic relation of our drift-deposits to the

LW^JWyP^ 'JIlfgW^^tW-'WMJW^Miy^^''^*^-^'^-^^^""'''*''"

'retreating' margin of the continental ice. Far to

the norlhwanl of the margin, where the ice was
thickest and moved fastest, erosion was most active;

at a less distance, the ground-moraine was accumu-
lated at favorable points; at the margin, the Kame
gravels were deposited ; and farther south, the brick-

clays settled where they found quiet water: hence all

these m.ay be chronologically equivalent in passing

from south to north, although at a given point we
sliDulil find a vertical sequence from scratched rock,

through ground-moraine and Kame gravels to brick-

cl.iy. An effect of irregular motion of the directrix

will be seen in the shifting of all those physical and
chemical actions going on within the earth, and
dependent for their proper temperatures and press-

ures on their depth below the surface; for this

depth, or the distance from their directrix, is con-

tinually, though very slowly and irregularly, chan-

ging, — decreasing, while the superincumbent
mass culminates in a laiul-surface that is losing

ground by erosion; increasing, while it is receiv-

ing new material below tlie sea. A regular oscil-

lation of the directrix is presented in the swinging

of the sun north ami south of the equator, carry-

ing the seasons, the wind-systems, and the length

of the day, in its train. Finally, the case in point

shows us an irregular shifting of llio shore-line

directrix as the land slowly rises ami falls. As a

; first result of the dependence of deposits on their

distance from the shore-line, we shall find that

those formations which are at any given moment
contemporaneous, or horizontally eqtiivalent, are

the very ones already seen at any given point in

vertical sequence. Secondly, when we view a broad

set of deposits accumulated during a shifting of the

shore-litie, it will be seen, that while the band of con-

glomerate or sandstone is continuous for considerable

distances, and apparently of contemporaneous forma-

tion throughout, it is not so in reality ; for the lines of

composition are not lines of deposition, and one part

of the conglomerate is distinctly of later date than

another, and really contemporaneous with the clay

overlying tlie latter. This is illustrated in fig, 2,

and shows the complete abandonment of the old

itleas concerning universal formations. Instead of

supposing that contemporaneous deposits are of uni-

form composition throughout, we must now admit

th.at tliey necessarily vary.

M. Kutot's paper was prepared especially for the

explanation of Belgian geology. Before it could

serve as a guide to the meaning of our broad paleo-

zoic strata, there should be added a consideration of

the geographic conditions of limestone-making, and

of the former greater strength of transporting agen-

cies required by our old conglomerates. It would

have been well to consider Phillips's suggestion con-

cerning continuous subsidence at irregular rates, in

which the shallowing is produced by deposition

instead of by elevation; for, although this is quite

inadequate to explain the changes in the hejivy Ap-
palachian sediments, where shallow-water sandstones

sometimes quickly follow deep-water limestones or

shales, it may serve in certain cases of smaller meas-

ure, which M. Rutot has interpreted as the effects of

oscillations. On the other hand, the occurrence of

elevation after and in spite of deposition might be

emphasized to show the rather one-sided aspect of tlie

conclusiims lately discussed by the English geologists,

who too often consider erosion and deposition as

almost the chief causes of change of level.
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IIIE DEVONSHIRE CAVERNS, AND
THEIR CUNTENTS.'^

Anthkopologt, on one of its numerous sides,

marches with geology; and hence it is, no doubt,

that I, for many years a laborer very near this some-

what ill-defined border, have been invited lo assist

my friends and neighbors in the work which lies

before them during the association week. I have

the more cheerfully accepted the invitation, fronr a

vivid recollection, that, when on a few occasions I

have come uninvited into this department, my recep-

tion has been so very cordial as to lead nie to ask

myself whether the reports which for many years

(1S64 to 1880) I laid annually before my geological

brethren did not derive their chief interest from their

anthropological bearings and teachings.

In 1858, a quarter of a century ago, 1 had the pleas-

ure of reading to the geological section of the

association the first public communication on the

exploration, then in progress, of Brixham Cavern

(more correctly, Brixham Windmill-hill Cavern); and

as any interest connected willi that paper lay en-

tirely in the evidence it contained of the inoscula-

tion and contemporaneity of human industrial relics

of a rude character, with remains of certain extinct

mammals, I purpose on this occasion to lay before

the department a few thoughts, retrospective and pro-

spective, whicli may be said to radiate from that ex-

ploration, confining myself mainly to South Devon.

Probably nothing will better show the apparent

3pathy and scepticism with whicli, up to 1858, all

geological evidence of the antiquity of man was

received by British geologists generally, than the

following statement of facts:—
About the beginning of the second quarter of the

present century, the late Kev. J. MacEnery made
Kent's Cavern, or Kent's Hole, near Torquay, famous

by his researches and discoveries there. He not only

found flint implemen^s beneath a thick continuous

sheet of stalagmite, but, after a* most careful and

painstaking investigation in the presence of witnesses,

arrived at the conclusion that the flints " were depos-

ited in their deej) position before the creation of the

stalagmite " ('Trans. Devon, assoc, iii. 330) ; and when
it was suggested by the liev. Dr. Buckland, to whom he

at once and without reservation communicated all his

discoveries, that " the ancient Britons had scooped

out ovens in the stalagmite, and that through them
the knives got admission to the 'diluvium,' " he re-

plied, " I am bold to say that in no instance have I dis-

covered evidence of breaches or ovens in the floor, but

one continuous plate of stalagmite diffused uniformly

over the loam" [Ibid., p. 334). He added, "It is

painful to dissent from so high an authority, and
more particularly so from my concurrence generally

n his views of the phenomena of these caves, which
three years' personal observation has in almost every

instance enabled me to verify" [Ibid., p. 338).

It is perhaps not surprising that Dr. Buckland,

> Addreesby WiLI-IAM Pkngelly, F.R.S.,F.G.S., vice-presi-

dent of tlie section of anthropology of tbe British iisaocialiou

for tbe udvancenieut of science. From Nature.

one of the leading geologists of his day, should be

too tenacious of his opinion, and feel too secure in

his position to yield to the statements and arguments
of his comparatively young friend, MacEnery, tlien

scarcely known to the scientific world.

That the position taken by Buckland retarded tlie

progress of truth, and was calculated lo check the

ardor of research, is apparently certain, and much
to be regretted. But it should be remembered, that,

at least as early as 1819, he taught that "the two
great points ... of the low antiquity of the human
race, and the universality of a recent deluge, are most
satisfactorily confirmed by every thing that has yet

been brought to light by geological investigations "

(Vindiciae geologicae, p. ^4); that early in 1822 he
reiterated and emphasized these opinions in his fa-

mous Kirkdale paper [Plill. trans, for 1822, pp. 171-

236), which the Royal society 'crowned with the

Copley medal' (Q,uart. journ. tjcol. soc, vol. xiii.

p. xxxiil.); that in 1823, having amplified and revised

this paper, he published it as an independent quarto

volume under the attractive title of ' Reliquiae

diUivianae,' of which he issued a second edition in

1S24; and that though his acquaintance with Kent's

Cavern was much less intimate than that of Jlac-

Enery, he nevertheless was, of the two, the earlier

worker there, and, in fact, had discovered a flint im-

plement in it before MacEnery had ever seen that or

any other cavern, — the first tool of the kind found

in any cavern, it is believed, and which in all prob-

ability was met willi under circumstances not in con-

flict with his published opinion on the low antiquity

of man. I confess that under such circiunstances,

human nature being what it is, the line followed by
Dr. Buckland seems to me to have been that which
most men would have pursued.

It was, at any rate, the line to which he adhered

as late, at least, as 183"; for in his well-known
' Bridgewater treatise,' published that year, after de-

scribing his visit to the caverns near Li^ge, famous
through the discoveries of Dr. Schmerling, he said,

"The human bones found in these caverns are in a

state of less decay than tliose of the extinct species

of beasts: they are accompanied by rude flint knives,

and other instruments of flint and bone, and are

probably derived from uncivilized tribes that in-

habited the caves. Some of the human bones may
also be the remains of individuals, who, in more re-

cent times, have been buried in such convenient

repositories. M. Schmerling . . . expresses his opin-

ion that these human bones are coeval with those of

the quadrupeds of extinct species, found with them,
— an opinion from which the author, after a careful

examination of M. Schmerling's collection, entirely

dissents" [Op. cit, i. 602).

It may be doubted, however, whether his faith in

these his early convictions remained unshaken to

the end. I have frequently been told by one of his

contemporary professors at Oxford, who knew him
Intimately, that Buckland shrank from the task of

preparing for the press new editions of his ' Reliquiae

diluvianae ' and his ' Bridgewater treatise.' ' The
work,' he said, ' would be, not editing, but re-writing.'
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>rr. M.icKnerv inteiidpil to piiUUsli liis ' Civorii

researches' in one volnme qn.irlo, illnstrateil with

thirty plates. In what appears to have heen Iiis

second prospectus, nnfortunately not dateil, lie said,

"The limited circulation of works of this nature

Deing by no means equ.al to the expenses attendant

on the execution of so large a series [of jilates], the

author is obliged to depart from his original plan,

and to solicit the support of those who may feel an
interest in the result of his researches."

There is reason to believe that at least twenty-one

of the plates were ready, and that the rough copy of

much of his manuscript was written, but thai, the

support he solicited not being forthcoming, the idea

of publishing had to he abandoned (see Trans.

Devon, anxoc, iii. 198-201).

In 1840 Mr. R. A. C. Austen, F.6.S. (now Godwin-
Austen), read to the Geological society of London
a paper on the bone-caves of Devonshire, which,
with some amplifications, was incorporated in his

memoir on the geology of the south-east of Devon-
shire, printed in the transactions of the society in

1842 (2d ser. vi. 4?>.S-480). Speaking of his own re-

searches in Kent's Cavern, he said, " Iluman re-

mains, and works of art, sueli as arrow-heads and
knives of flint, occur in all parts of the cave, and
throughout the entire thickness of the clay; and no
distinction founded on condition, distribution, or rela-

tive position, can be observed whereby the human can
be separated from the other reliquiae ''

( Ihid., p. 444).

Ho .ad<leil, " My own researches were constantly

conducted in parts of the cave which had never been
disturbed, and in every instance the bones were pro-

cured from beneath a thick covering of stalagmite.

So far, then, the bones and works of man must have
been introduced into the cave before the flooring of

stalagmite had been formed" {Ilnil., p. 44G).

Though these important and emphatic statements

were so fortunate as to be committed to the safe

keeping of jirint with but little delay, and under the

most favorable circumstances, they appear neither

to have excited any interest, nor, indeed, to have re-

ceived much, it any, attention.

In lS4('p the Torquay natural history society ap-

pointed a committee, consisting of Dr. Battersby,

Mr. Vivian, and myself,— all tolerably familiar with

the statements of Mr. MaoEnory and Mr. Austen,

—

to make a few diggings in Kent's Cavern for the

purpose of obtaining specimens for their museum.
The work, though more or less desultory and unsys-

tematic, was by no means carelessly done; and the

committee were unanimously and perfectly satisfied

that the objects they met with had been deposited

at the same time as the matrix in which they were
inhumed. At the close of their investigation they
drew up a report, which was printed in the Torquay
directory for Nov. ti, 1840 (see Trans. Devon, a-i-ioc,

X lt)2). Its substance, embodied in a paper by Mr.
Vivian, was read to the Geological .society of London
on May 12, 1847, as well as to the British associa-

tion In the succeeding June; and the following ab-

stract was priiitcil in the Report of the association

for that year (p. 701 :
—

" The Important point that wp have establlshoil Is,

that relics of human art are found henralli the un-
broken floor of stalagmite. After taking every pre-

caution by sweeping the surface, and examining
most minutely whether there were any traces of the

floor having been previously disturl)Pd. we broke
tlirough the solid stalagmite in three different parts

of the cavern, and in each instance found flint knives.

... In the spot where the most highly finished

specimen was found, the passage was so low that it

was extremely ditticult, with quarrymen's tools and
good workmen, to break through the crust; and the

supposition that it had been previously disturbed is

impossible."

It will be borne In mind that the same paper was
read the month before to the Geological society. The
council of th.at bodj', being apparently unprepared
to print in their Qunrierly journal the statements it

contained, contented themselves with the following

notice, given here in its entirety (Op. cU., ill. 353) :
—

" 'On Kent's Cavern, near Torquay,' by Mr. Ed-
ward Vivian. — In this paper an account was given

of some recent researches in that cavern by a com-
mittee of the Torquay natural history societv, during
which the bones of various extinct species of anim.als

were found In several situations."

It will be observed that the 'flint knives' were
utterly ignoreil. — a fact rendered the more signifi-

cant by the following announcement on the wrap-
per of the journal: "The editor of the Quarterly

journal is directed to make It known to the public

that the authors alone are responsible for the facts

and opinions contained In their respective papers."

Such, briefly, were the principal researches in

Kent's Cavern, at intervals from 182.') to 1847. Their

reception was by no means encouraging: Mr. Mac-
Enery, after incurring very considerable expense,

was under the necessity of abandoning the intention

of publishing his 'Cavern researches;' Mr. Austen's

paper, though printed unabridged, was given to an
apathetic, unbelieving world, and was apparently

without effect; and Mr. Vivian's paper, virtually

the report by a committee of which he was a mem-
ber, was cut down to four lines of a harmless, unex-
citing char.acter.

For some years nothing occurred to break the

quietude, which, but for an unexpected <llscovery on
the southern shore of Torbay, would probably have
remained to this day.

Early in 18.")8 the workmen engaged in a limestone-

qnarry on Windmill Hill, overhanging the fishing

town of Brixham in South Devon, broke unexpect-

edly a hole through what proved to be the roof of an
unknown and imsuspected cavern. I visited It very

soon after the discovery, and secnred to_ myself the

refusal of a lease, to include the right of exploration.

As the story of this cavern has been told at some
length elsewhere (see Phil. Iran.i., clxiii. 471-572; or

Trans. Devon, oxhoc, vi. 775-8.50), it will here suffice

to say, that at the instance of the late Dr. H. Fal-

coner, the eminent paleontologist, the subject was
taken up very cordially by the Royal and geological

societies of London, a committee was appointed by
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the latter body, the exploration was placed under the

superintendence of Mr. (now Professor) Vrestwich

and myself, and, being the only resident member
of the committee, the actual superintendence fell of

necessity to me.
The following facts connected with this cavern

were, no doubt, influential in leading to the decision

to have it explored :
—

1. It was a virgin cave which had been hermetically

sealed during an incalculably long period, the last

previous event in its liistory being the introduction

of a reindeer antler, found attached to the upper sur-

face of the stalagraitic floor. It was therefore free

from the objection, urged sometimes against Kent's

Cavern, that having been known from time imme-
morial, and up to 182.5 always open to all comers, it

had perhaps been ransacked again and again.

2. It was believed, and it proved, to be a compar-

atively very small cavern; so that its complete ex-

ploration was not likely to require a large expenditure

of time or of money.
It will be seen that the exploration was placed

liuder circum-itances much more likely to command
attention than any of those which had preceded it.

It was to be carried on under the auspices of the

Koyal and Geological societies by a committee con-

sisting of Mr S. H. Beckles, Mr. G. Busk, Rev. R.

Everest, Dr. H. Falconer, Mr. Godwin-Austen, Sir

C. Lyell, Professor Owen, Dr. J. Percy, Mr. J. Prest-

wich, Professor (now Sir A. C.) Ramsay, and myself,

— all fellows of the Geological society, and almost

all of them of the Royal society also.

It was impossible not to feel, however, that the

mode of exploration must be such as would not

merely satisfy those actually engaged in the work,

but such as would command for the results which
might be obtained the acceptance of the scientific

world generally. Hence I resolved to have nothing

whatever to do with 'trial pits' here and there, or

with shafts to be sunk in selected places, but first to

examine and remove tlie stalagmite floor, then the

entire bed immediately below (if not of inconvenient

depth), horizontally throughout the entire length

of the cavern, or so far as practicable; this accom-

plished, to proceed in like manner with the next lower

bed ; and so on until all the deposits had been removed.

This method, uniformly followed, was preferable

to any other, because it would repeal the general

stratigraphical order of the deposits, with the amount
and direction of such ' dip ' as they might liave, as

well as any variations in the thickness of the beds;

it would afford tlie only chance of securing all the

fossils, and of thus ascertaining, not only the differ-

ent kinds of animals represented in tlie cave, but

also the ratios which the numbers of individuals

of the various species bore to one another, as well

as all peculiar or noteworthy collocations; it would
disclose the extent, character, and general features

of tlie cavern itself; it was undoubtedly the least

expensive mode of exploration; and it would render

it almost impossible to refer bones, or indications

of human existence, to wrong beds, depths, or asso-

ciations.

The work was begun in July, 1S.')S, and closed at

the end of twelve months, when the cavern had
jjriictically been completely emptied. An oftioial re-

port was printed in the Philosopliical transactions

for 187:^: and all the specimens have been liandcd

over to the British museum.
The paper on the subject mentioned at the begin-

ning of this address was read in September, 1858,

during the meeting of the association at Leeds, when
I had the pleasure of stating that eight flint tools

had already been found in various parts of the cav-

ern, all of them inosculating with bones of mam-
malia, at depths varying from nine to forty-two

inches in the cave-earth, on which lay a sheet of

stalagmite from three to eight inches thick, and hav-

ing williin it and on it relics of lion, hyena, bear,

mammoth, rhinoceros, and reindeer.

It soon became obvious that the geological apathy

previously spoken of liad been rather apparent than

real. In fact, geologists were found to have been

not so much disinclined to entertain the (juesiion of

human antiquity as to doubt the iru-^tworlhiness of

the evidence which had previously been offered to

them on the subject. It was felt, moreover, that the

Brixham evidence made it worth while, and indeed

a duty, to re-examine that from Kent's Cavern, .as

well as that said to have been met with in river-

deposits in the valley of the Somme and elsewhere.

The first-fruits, I believe, of this awakening, was a

paper by Mr. Prestwich, read to the Royal society,

May 26, 1859, on the occurrence of flint implemenls,

associated with the remains of animals of extinct

species in beds of a late geological period, — in

France at Amiens and Abbeville, and in England

at Hoxne {Phil, trans, for 1860, i)p. 277-317). This

paper contains explicit evidence that Brixham Cav-

ern had had no small share in disposing its author

to undertake the investigation, which added to his

own great reputation, and rescued M. Boucher de

Perthes from undeserved neglect. ''It was not,"

says Mr. Prestwich, " until I had myself witnessed

the conditions under which these flint implements

had been found at Brixham, that I became fully

impressed with the validity of the doubts thrown
upon the previously prevailing opinions with respect

to such remains in caves " {Op. cit., 280).

Sir C. Lyell, too, in his address to the geological

section of the British association, at Aberdeen, in

September, 1859, said, "The facts recently brought

to light during the systematic investigation, as re-

ported on by Dr. Falconer, of the Brixham Cave,

must, I think, have prepared you to admit that scep-

ticism in regard to the cave evidence in favor of the

antiquity of man liad previously been pushed to an
extreme" {Report Brit, assoc, 1859, trans, sects., p,

93).

It is probably unnecessary to quote further to show
how very large a share the exploration at Brixham
had in impressing the scientific world generally with

the value and importance of the geological evidence

of man's antiquity. That impression, begun, as we
have seen, in 1858, has not only lasted to the present

day, but has probably not yet culminated. It has
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produced nmnerous voliinios, crowds of papers, count-

less articles in reviews and magazines, in various

connlrics; anil perhaps, in order to show how very

popular the sulijeot became almost imiuedialely, il is

only necessary to slate that Sir C. Lyell's great work

on the ' Anti(|uity of man' was published in Febru-

ary, 1863; the second edition appeared in the follow-

ing April; and the third followed in the siicceeding

November,— three editions of a bulky scientific work
in less than ten months! A fourth edition was pub-

lished iu May, ],S73.

Few, it may be presumed, can now doubt that those

who before 185S believed that our fathers had uiuler-

eslimated hinnan antiipiity, and fought for their be-

lief, have at length obtained a victory. Nevertheless,

every anthropologist has doubtle-is, from time to time,

" Heard the distant and riindom gun
That the foe was sullenly firing."

The 'foe,' to speak met.iphorically, seems to consist

of very irregular forces, occa-sionally unfair but never

dangerous, sometimes very amusing, and frequently

but badly armeil, or without any real armor. The
Spartan law which fined a citizen heavily for going

into battle unanned w.as probably a very wise one.

For example, and dropping a inet.aidior, a pamphlet
published in 1877 coniain.i the following passage:

"With regard to all these supposed flint implements

and spear- and arrow-heads foutui in various places,

it may be well to mention here the frank confession

of Dr. Carpenter. He has told us from the presiden-

tial chair of the Uoyal academy that ' no logical proof

can be adduced that the peculiar shapes of these flints

were given them by human hands'" (see 'Is the

book wrong? a question for sceptics,' by Hely II.

A. Smith, p. 2()). The words ascril)ed to Dr. Carpen-

ter are put within inverted commas, and are the

whole of the quotation from him. 1 was a good deal

mystified on first reading them; for while it seemed
likely that the president spoken of was the well-

known member of this association, Dr. W. B. Car-

penter, it was diflicult to account for his being in the

presidential chair of the Koyal .academy, and not easy

to und(!r.staiid what the Koyal academy had to do
with flint implements. A little search, however,
showed that the .address which Dr. W. B. Carpenter
delivered in 1S72 from the presidential chair of, not
the Hoyal academy, but the British assocLation. con-

tained the actual words (juoled, followed immediately
by others which the author of the paiDphlet found it

inconvenient to include in his quotation. Dr. Car-

penter, speaking of ' common sense,' refeiTed, by way
of illustration, to the ' flint im[)lemenls' of the Abbe-
ville and Amiens gravel-beds, and remarked, " Nologi-
cal proof can be adduced that the peculiar shapes of

these flints were given to them by human hands; but
does any tmprejiuliced person now doubt it?" {lie-

port lirit. asxoc, 1872, p. Ixxv. ) Dr. Carpenter, afler

some further remarks on the ' flint implements,' con-

cludeil his paragraph respecting them with the follow-

ing words: "Thus what was in the first instance a
matter of discussion, has now become one of those
' self-cyidcut' propositions which claim the unhesi-

t.ating assent of .all whose opinion on tlic subject is

entitled to the least weight."

Il cannot be doulited. that, taken in its entirety

(that is to say, taken as every lover of truth and fair-

ness should and would take il), Dr. Carpenter's para-

graph would produce on the mind of the reader a

very different effect from that likely, and no doubt in-

tended, to be produced by the mutilated version of it

given in the pamphlet.

A second edition of the pamphlet has been given

to the world. Dr. Carpenter is slill in the presiden-

tial chair of the Koyal academy, and the quotation

from his address is as conveniently short as before.

It would be easy to bring together a large number
of similar modes of ' defending the cause of truth,'

to use the words of the pamphlet just noticed; but

space and time forbid.

I cannot, however, forego the pleasure of introdu-

citig the following recent and probably novel expla-

nation of cavern phenomena. In 18S2 my attention

was directed to two articles by one and the same
writer, on ' Bone-cave phenomena.' The writer's

theme was professedly the Victoria Cave, near Settle,

Yorkshire, which he says was an old Koman lead-

mine; hut his remarks are intended to apply to bone-

caves in general. He takes a very early opportunity,

in the second article, of stating that " we sh.all have
to take care to distinguish between what is truly in-

dicated in the 'science' view from what ,are purely

im.aginary exaggerations of its natur.al and historical

phenomena;" and he no doubt believes that he has

taken this care.
' We have now," he says, " to present our own

view of the Victoria Cave and the phenomena con-

nected with it, premising that a great many of the

old mines in Kurope were opened by riioenician

colonists and met.al-woikers a thousand years before

the Komans li.ad set foot in Britain, which accounts

for the various floors of stalagmite found in most
caves, and also for the variety of groups of bones

embedded in them. The animals represented by
them, when living, were not running wild about the

hills, devouring each other, as science men suppose,

but the u^seful auxiliaries aiul trained druilges of the

miners In their work. Some of them, as the bear,

had simply been hunted, and used for fond; and
others of a fierce character, as the hyen.a, to frighten

.and keep in awe the native Bril<ms. The larger

species of mammalia, as the elephant, the rhino-

ceros, and hippopotamus, and beasts foreign to the

country, the Komans, no less than the Phoenicians,

had every facility in bringing with them in their

ships of commerce from Carth.age, or other of the

African ports. These, wilh the native horse, ox,

and stag, which are alw.ays found in larger numbers
in the caves than the remains of foreign' animals, all

worked peacefully together in the various opei.ations

of the mines. . . . The hippopotamus, although

amphibious, is a grand beast for heavy work, such as

milling, quarrying, or road-making; and his keeper

wouhl take care that he was comfortably lodged in

a tank of water during the night. . . . The phe-

nomena of the Victoria Cave lead-mine differ in no



566 SCIENCE. [Vol.. II.. No. ns.

material respect from those of Lundreds of others,

wliether of lead, copper, silver, or iron, worked in

Kom.-iii and pre-Eoinan times in all parts of Europe.

Its tiinnels have all been regularly quarried and
rained, not by ancient seas, hut by the hands of his-

toric man. Double openings Lave been made in

every case for convenient ingress and egress during

the process of excavation. Its roadways had been

levelled, and holes made up with breccia, gravel, sand,

and bones of beasts that had succumbed to toil, on
which sledges, trolleys, and wagons could glide or

run. . . . Near the entrance inside Victoria Cave
were found the usual beds of charcoal, and the

hearths for refining the metal; while close by, on
the hillside, may still be seen the old kilns in which
the men ' roasted' the metallic ores, and burned lime."

Should any one he disposed to ascribe these arti-

cles to some master of the art of joking, it need only

be replied that they appeared in a religious journal

(The champion of the faith ar/ainst current iitfidelity

for April 20 and May 11, IS82, vol. i. pp. 5 and 20),

with the writer's name appended, and that I have
reason to believe they were written seriously and in

earnest.

It has been already intimated thatBrixham Cavern
has secured a somewhat p7-oniinent place in liter-

ature; and it can scarcely be needful to add that

some of the printed statements respecting it are not

quite correct. The following instances of inaccuracy

may be taken as samples; —
The late Professor Ansted, describing Brixham

Cavern in 1861, said, "In the middle of the cavern,

under stalagmite itself, and actually entangled with

an antler of a reindeer and the bones of the great

cavern-bear, were found rude sculptured flints, such

as are known to have been used by savages in most
parts of the world " (' Geological gossip,' p. 209).

To be 'entangled' with one another, the antler,

the hones of the cave-bear, and the flints, must have
been all lying together. As a matter of fact, how-
ever, the antler was on the upper surface of the sheet

of stalagmite, while all the relics of the cave-bear,

and all the flints, were in detrital beds below that

sheet. Again: the flints nearest the bear's bones in

question were two in number: they were twelve feet

south of the bones, and fifteen inches less deep in

the b^d. There was no approach to entanglement.

Should it be suggested that it is scarcely necessary

to correct errors on scientific questions in works like

' Geological gossip,' professedly popular and intend-

ed for the million, I should venture to express the

opinion that the strictest accuracy is specially re-

quired in such books, as the great majority of their

readers are entirely at the mercy of the compilers.

Those who read scientific books of a higher class are

much more capable of taking care of themselves.

Professor x\nsted's slip found its way into a scien-

tific joiunal, where it was made the basis of a specu-

.

lation (see Geotof/ist, 1801, p. 210).

The most recent notewortliy inaccuracies connect-

ed with this famous cavern are, so far as I am aware,

two in the English edition of Prof. N. Joly's 'Man
before metals ' (1883).

According to the first, "an entire left hind-leg of

Ursus spelaeus was found lying above the incrusta-

tion of stalagmite which covered tlie hones of other
extinct species and the carved flints" (p. 52).

It is only necessary, in reply to this, to repeat what
has been already stated: all the bones of cave-hear

found in the cavern were in beds below the stalag-

mite.

Tlie following quotation from the same work con-
tains the second inaccuracy, or, more correctly, group
of inaccuracies, mentioned above :

" We may mention,
among others, the cave at Brixham, where, associated

with fragments of rude pottery, and bones of extinct

species, heaps of oyster-shells and other salt-water

mollusks occur, as well as fish-hones of the genus Sca-
rus" (p. 104).

I am afraid there is no way of dealing with this

paragraph except that of meeting all its statements

with unqualified denials. In short, Brixham Wind-
mill-hill Cavern contained no pottery of any kind
whatever, not a single oyster-sliell, nor even a solitary

bone of any species of fish. One common limpet-

shell was the only relic of a marine organism met
with in the cavern.

As already intimated, the result of the researches

at Brixham quickened a desire to re-examine the

Kent's Cavern evidence; and tliis received a consid-

erable stimulus from the imblication of Sir C. Lyell's

'Antiquity of man' in 180.3. Having in the mean
time made a careful survey of the cavern, and ascer-

tained tliat there was a very large area in which the

deposits were certainly intact, to say nothing of un-
suspected branches which in all probability would be
discovered during a thorough and systematic explora-

tion, I bad arrived at the conclusion, that, taking the

cavern at its known dimensions merely, the cost of

an investigation as com])lete as that at Brixham
would not be less than £1,000.

Early in 1864 I suggested to Sir C. Lyell that an ap-

plication should be made to the British association,

during the meeting to be held at Bath that year, for

the appointment of a committee, with a grant of

money, to make an exploration of Kent's Cavern
;

and it was decided that I should take the necessary

steps in the matter. Tlie proposal being cordially re-

ceived by the committee of the Geological section^

and well supported in the committee of recommenda-
tions, a committee— consisting of Sir C. Lyell, Mr.

J. Evans, Mr. (now Sir) J. Lubbock, Prof. J. Phil-

lips, Mr. E. Vivian, and myself (honorable secretary

and reporter) — was appointed, with £100 placed at

its disposal. Mr. G. Busk was added to the com-
mittee in ISOG, Mr. W. Boyd Dawklns in 1808, Mr.

W. Ayshford Sanford in 1^09, and Mr. .1. E. Lee in

187:^. The late Sir L. Palk (afterwards Lord Hal-

don), the proprietor, placed the cavern entirely under

the control of the committee during the continuance

of tlie work. The investigation was begun on March
28, ISO."), and continued without intermission to .lune

19, 1880, the committee being annually re-appolnted,

with fresh grants of money, which in the aggregate

amounted to £1,900, besides £C3 received from vari-

ous private sources.
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Tlie mode of oxp'nralion was osspntiatly llie same
as that followed at Windmill Hill, Rrixham; but as

Kent's Cavern, instead of being a series of narrow
galleries, contained a considerable number of capa-

cious clianibers, and as the aim of the explorers was
to ascertain not merely wliat objects llie deposits

contained, but their exact position, their distribution,

their condition, their collocation, and their relative

abundance, the details had to be considerably more
elaborate, while tliey remained so perfectly simple

that the workmen had not the least difficulty in car-

rying them out, under my daily superintendence.

The process being fully described in the First annual
report by tlie committee (see Report Ilrit. assoc,

ISCi"), pp. 1<), 20), it is unnecessary to re]>eat it here.

Mr. Oodwin-Auslen, while agreeing with ilr. Mac-
Eiiery that flint implements occurred under the sta-

lagmite, contended that they were found throughout
the entire thickness of the cave-earth. MacEner)',

on llie other hand, was of opinion that in most cases

their situation was intermediate between the bottom
of thest.alagmite and the upper surface of the cave-

earth ; and while ailmitting that occa>ionally, though
rarely, they had been met with somewhat lower, be
stated that the greatest depth to which he had been
able to trace them was not more than a few inches

below the surlace of the cave-earth {Trans. iJetun.

axxoc, iii. 32(j, 3"27). The committee soon found
Ihemselves in a position to confirm Mr. Godwin-
Austen's statement, and to say with him that "no
<listinction founded on condition, distribution, or rela-

tive position, can be observed whereby the human
can be separated from the other reliquiae"' {Trans,

yeol. soc, 2d ser. vi. 44-1).

Mr. M.icEnery's 'Plate F' contains seven figures of

three remarkable canine teeth, and the following state-

ment respecting them: "Teeth of Ursus cultridens,

found in the cave of Kent's Hole, near Torquay,
Devon, by Rev. Mr. MacEiiery, January, 182H, in

Diluvial Mud mix'd with Teeth and Gnaw'd Bones
of Uhinoceros, Klepliant, Horse, Ox, Elk, and Deer,

with TiH'th and Bones of Hyaenas, Bears, Wolves,
Foxes, etc."

It is worthy of note, that no other plate in Ihe en-

tire seiies names the date on which the specimens
were found, or the mammals with whose remains
tUey were commingled. This arose probably from
the fact, well known to MacEnery, that no such speci-

mens had been fouiul elsewliere in Britain; and possi-

bly also to empha-size the statements in his text, should
any doubt be thrown on his discovery.

It is, no doubt, unnecessary to say here that the

teetii belonged to a large species of carnivore, to

which, in 184(>, Professor Owen gave the name of

Machajrodns latidens. MacEnery stales that the

total number of teeth he found were live upper ca-

nines and one incisor, and Ihe six museums in which
tiiey are now lodged are well known.
A considerable amount of scepticism existed for

many years in some minds, as to whether the relics

just mentioned were really fouiul in Kent's Cavern,
it being contended, that, from its zoological affinities,

Machairodus latidens must have belonged to an earli-

er fauna than that represented by the ordinary cavc-

manunals; and various hypotheses were invented to

explain away the difficulty, most of them, at lea-st,

being more ingenious than ingenuous, lie this as it

may, it was naturally hoped that the re-exploration

of the cavern would set the question at rest forever;

and it was not without a feeling of disappointment

that I had to write seven successive annual re-

ports without being able to announce the discovery

of a single relic of Machairodus. Indeed, the great-

er part of the eighth report was written, with no
better prospect, when, while engaged in washing a

'find' met with <m July 29, 1872, 1 found that it

consisted of a well-marked incisor of Machairodus
lati<lens, with a left ramus of lower jaw of a bear, iu

which was one molar tooth. They were lying togeth-

er in the first or uppermost foot-level of cave-earth,

liaving over it a continuous sheet of granular stalag-

mite 2.5 feet thick. There was no longer any doubt
of MacEnery's accuracy; no doubt that Machairo-

dus latidens was a member of tlie cave-earth fauna,

whatever the zoological affinities might s-ay to the

contrary; nor was there any doubt that man and
Machairodus were contemporaries in Devonshire.

1 cannot pass from this case without directing at-

tention to its bearing on negative evidence. Had the

exploration ceased on July 28, 1872, — the day before

the discovery, — those who had always declined to be-

lieve that Machairodus had ever been found in the

cavern wotild have been able to urge, as an additional

and apparently conclusive argument, that the con-

secutive, systematic, and careful daily labor of seven

years and four months had failed to show that their

scepticism was unwarranted. Nay, more: liad the

incisor been overlooked, — and, being but a small

object, this might very easily have occurred,— they

might finally have said '15.2.) years' labor;' for, so

far as is known, no other relic of the species Was
met with during the entire investigation. In all

probability, liad either of these by no means im-

probable hypotheses occurred, geologists and pale-

ontologists generally would have joined the sceptics;

MacEnery's reputation would have been held in very

light esteem, and, to say the least, his researches re-

garded with suspicion.

Wlien its exploration began, and for some time

after, the coniuiittee had no reason to believe or to

suspect that the cavern contained any thing older

than the cave-earth: but, at the end of five months,

facts pointing apparently to earlier deposits began

to present themselves; and, at intervals more or less

protracted, additional phenomena, requiring appar-

ently the same interpretation, were observed and re-

corded. But it was not until the end of three full

years that a vertical section was cut, showing in un-

disturbed and clear succession, not only the cave-

earth with the granular stalagmite lying on it, but,

under and supporting the cave-earth, another, thick-

er and continuous, sheet of stalagmite (appropriate-

ly termed crystalline), and below this, again, an older

detrital accumulation, known as the breccia, made
up of materials utterly unlike those of the cave-

carlh.
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The breccia was just as rich as the cave-earth in

osseous remains, but the lists of species represented

by the two deposits were very different. It will be

sufficient to state here, that while remains of the hy-

ena prevailed numerically very far above those of

any other mammal in the cave-earth, and while bis

presence there was also attested by liis teetli-uiarks

on avast number of bones; by lower jaws (includ-

ing those of his own kith and kin), of which he had
eaten off the lower borders as well as the condyles;

by long bones broken obliquely, just as hyenas of

the present day break them ; and by surprising quan-
tities of his coprolites, — there was not a single indica-

tion of any kind of his presence in the breccia, where
the crowd of bones and teeth belonged almost entire-

ly to bears.

No trace of the existence of man was found in the

breccia until March, 1809,— that is, about twelve
months after the discovery of the deposit itself,

—

when a flint flake was met with in the third foot-

level, and was believed not only to be a tool, but to

bear evidence of having been used as such (see Re-
port Brit, assoc, 1869, pp 201, 202). Two massive
flint implements were discovered in the same deposit

in May, 1872; and at various subsequent times other

tools were found, until, at the close of the exploration,

the breccia had yielded upwards of seventy imple-

ments of flint and chert.

While all the stone tools of both the cave-earth and
the breccia were paleolithic, and were found inos-

culating with remains of extinct mammals, a mere
inspection shows that they belong to two distinct

categories. Those found in the breccia— that is,

the more ancient series— were formed by chipping a
flint nodule or pebble into a tool; while those from
the cave-earth, (he less ancient series, were fashioned
by first detatching a suitable flake from the nodule or

pebble, and then trimming the flake, not the nodule,

into a tool.

It must be unnecessary to say that the making of

nndule-tools necessitaled the production of flakes

and chips, some of which were no doubt utilized.

Such flakes, however, must be regarded as accidents,

and not the final objects the workers had in view.

It is worthy of remark, that in one part of the cav-

ern, upwards of a hundred and thirty feet in length,

the excavation was carried to a depth of nine feet,

instead of the usual four feet, below the bottom of

the stalagmite; and that, while no bone of any kind
occurred in the breccia below the seventh foot-level,

three fine flint nodule-tools were found in the eighth,

and several flint chips in the ninth or lowest foot-

level.

It may be added that the same fact presented it-

self in the lowest or corresponding bed iu Brixham
Windmill-hill Cavern. In short, in each of the two
famous Devonshire caverns the archeological zone
reached a lower level than the paleontological.

That the breccia is of higher antiquity than the
cave-earth, is proved by the unquestionable evidence
of clear, undisturbed superposition; that they repre-

sent two distinct cliapters and eras in the cavern his-

tory, is shown by the decided dissimilarity of the

materials composing them, the marked difference in

the osseous remains they contained, and the strongly

contrasted characters of the stone implements they

yielded; and that they were separated by a wide in-

terval of lime, may be safely inferred from the thick-

ness of the bed of stalagmite between them.

It is probable, however, that the fact most signifi-

cant of time and physical change is the presence o£

the hyeua in the cave-earth or less ancient, but not

in the breccia or more ancient, of tlie two deposits,

I called attention to this fact in a paper read to this

department ten years ago (see Eeport Brit, aasoc,

1873, pp. 209-214), and at greater length elsewhere

in 1S75 (see Trans. Plijin. iiist., v. 300-375). Bearing

in mind the cave-haunting liabits of the hyena, the

great preponderance of his remains in the cave-earth,

and their absence in the breccia, it seems impossible

to avoid the conclusion that he was not an occupant

of Britain during the earlier period.

The acceptance of this conclusion, however, neces-

sitates the belief, 1°, that man was resident in Britain

long before the hyena was; 2°, that it was possible

for the hyena to reach Britain between the deposition

of the breccia and the deposition of the cave-earth;

in other words, that Britain was a part of the con-

tinent during this Interval.

Sir C. Lyell, it will be remembered, recognized the

following geographical changes within the British

area between the newer pliocene and historical times

(see 'Antiquity of man,' edition 1873, pp. 331, 332) :
—

Firstly, A pre-glacial continental period, towards

the close of which the Forest of Cromer flourished,

and the climate was somewhat milder than at present.

Secondly, A period of submergence, when the land

north of the Thames and Bristol Channel, and that

of Ireland, was reduced to an archipelago. This was
a part of the glacial age, and icebergs floated in our

waters.

Thirdly, A second continental period, when there

were glaciers in the higher mountains of Scotland

anil Wales.

Fourthly, The breaking-up of the land through

submergence, and a gradual change of temperature,

resulting in the present geographical and climalal

conditions.

It is obvious, that if, as I ventxire to think, the

Kent's Cavern breccia was deposited during the first

continental period, the list of mammalian remains

found in it should not clash with the list of such re-

mains from the Forest of Cromer, which, as we have

just seen, flourished at that time. I called attention

to these lists in 1874, pointing out, that, according to

Professor Boyd Dawkiiis (' Cave-hunting,' p. 418), the

forest-bed had at that time yielded twenty-six species

of mammals, sixteen of them being extinct and ten

recent; that both the breccia and the fore<t-l)ed had
yielded remains of the cave-bear, but that in neither

of them bad any relic or trace of hyena been fimnd.

A monograph on the ' Vertebrata of the forest-bed

series ' was published in 1882 by Mr. E. T. Newton,

F.G.S., who, includingmauy additional species found

somewhat recently, but eliminating all those about

which tliere was any uncertainty, said, "We still
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liave forty-niiic species left, of which thirly are slill

living and nineteen are extinel"' (p. i:t>). 'J'liouj;!!

llie nuinlior of the species has tlins been almost

doubleil, and Uie preseace of llie cave-bear remains

luuloubted, it continues to be the fact that no trace

of the hyena lias been found in the forest-bed. and no
suspicion exists as to his probable presence amongst
the eliminated uncertain species.

It sliould be adiled, that no relic or indication of

liyena was met with in the 'fourih bed ' of lirixhaiu

AVindmill-hill Cavern, believed to be the equivalent

of the Kent's Hole breccia.

I am not unmindfui of the fact lliat my evidence is

negative only, and tli.it raising a structure on it may
be building on a sandy foundation. Nevertheless,

it appears to me, as it did ten years ago, strong enough
to bear the following inferences:—

1. That the hyena did not reach Britain until lis

last continental period.

2. That the men who made the paleolithic nodiile-

tools found in the oldest known deposit in Kent's

Cavern arrived during the previous great submer-

gence, or, what is more probable,— indeed, what alone

seems possible, unless they were navigators, — during
the first continental jieriod. In short, I have little or

no doubt that the earliest Devonians we have sighted

were either of glacial, or, more probably, of pre-gla-

cial age.

It cannot be necessary to add, that while the dis-

covery of remains of liyena in the forest-bed of

Cromer, or any other contemporary deposit, would
be utterly fatal to my argument, it would leave in-

tact all other evidence in support of tlie doctrine of

Uritish glacial or pre-glacial man.
Some of my friends accepted the foregoing infer-

ences in 1873; while others, whose judgment 1 value,

declined them. Since that date no adverse fact or

thought has presented itself to me; but through the

researches and discoveries of others in comparatively

distant p;irts of our island, and especially in Kast

Anglia, the belief in British prc-glacial man appears
to have risen above the stage of riilicule, and to have
a decided prospect of general scientific acceptance at

no distant time.

I must, before closing, devote a few words to a

class of workers who are ' more plague than profit.'

The exuberant enthusiasm of some would-be pio-

neers in the question of luiman anlii|uity results

occasionally in supposed 'discoveries,' having an
amusing side; and not unfrequently some of the pio-

neers, though utter strangers, are so good as to send
me descriptions of their ' finds,' and of theiV views
respecting them. The following case may be taken

as a s.imple: in ISSl a gentleman of whom I had
never heard wrote, slating that he was one of those

who felt deeply interested in the antiqiiily of man,
and that he had read all the books he could command
on the subject. He was aware that it h.id been said

by one paleontologist to be " unreasonable to suppose

that man had lived during the eocene and miocene
periods," but he had an indistinct recollection that

another eminent man h,id somewhere 8ai<l that " man
liad probably existed in Kiigland during a tropical

carlmniferons flora and fauna." lie then went on to

say, " 1 have got that which I cannot but look upon as

a fossil hiimaii skull. I have endeavored to examine
it from every conceivable stand-point, and it seems to

stand the test. The angles seem perfect ; the contour,

the same, but smaller in size tlian the average human
head: but that, in my opinion, is only what should

be expected, if we assume that man lived during the

carboniferous period, in spite of what Herodotus says

about the body of Orestes." Finally he reiiuested to

be allowed to send me the specimen. On its arrival,

it proved, of course, to be merely a stone; and noth-

ing but a strong ' unscientific use of the imagination '

could lend any one to believe that it had ever been a

skull, human or iiifrahuman.

It may be added, that a few years ago a gentleman
brought me what he called, and believed to be, ' three

human skulls, and as many elephants' teeth,' found

from time to time during liis researches in a lime-

stone-quarry. They proved to be nothing more than

six oddly-shaped lumps of Devonian limestone.

So far as Britain is concerned, cave-hunting is a

science of Devonshire birth. The limestone-caverns

of Oreston, near Plymouth, were examined with some

care, in the interests of paleontology, as early as 1816,

and subse(iuently as they were successively discov-

ered. The two most famous caverns of the same
county— one on the northern, the olheron the south-

ern, shore of Torbay— have been anthropological as

well as paleontologieal studies, and, as we have seen,

have li.ad the lion's share in enlarging our estimate of

liunian antiquity. The researches liave, no doubt,

absorbed a great amount of time and labor, and

demanded the exercise of much care and patience;

hut they liave been replete with interest of a high

order, which would be greatly eiiliauced if I could

feel sure that your lime has not been wasted, nor ymir

patience exhausted, in listening to this address re-

specting lliem.

LETTERS TO THE EDITOR.

Tree-growth.

The ' influence of winds upon tree-growth,' causing

the asymntelry to which Mr. Kennedy calls attention

ill SciKNCE for Oct. .5, is noticeable to a remarkable
degree among conifers in the mountains of the west-

ern half of the United States. The stunted, ground-
hugging evergreens, which advance a little way above

the liinit of ordinary timber-growth on lofty nioun-

t.ains, are pres.sed to the earth by the steady gales as

much as by overbearing snows, if not more. Evi-

dence of this is found in the fact, that, where a cleft

or little hollow occurs at or in .advance of timber-line,

the trees will stand straiaht and sh.apely within it as

high as its rim (although in such nooks ihe snows lie

loiigest and most deeply), above which they will be
deformed, or unable to' grow at .all. This bending
of the trees, the whole skirt of a forest, away from
the edge of a precipice, or on a hilltop over which
the wind sucks through the funnel of a caflon, is so

common as to be seen every day by one travelling

through the Rockies or the Sierra Nevada. It is

liariiciilarly true in the .Sierra San .lo.an, where the

radiation of the vast adjacent sage-plains produces an
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extraordinary suction upward, toward tlie chilly crests

of that lofty range. 1 remember noticing it nowhere
more strongly than on the coast of Sonoma county,
Cal., swept by a constant indraught from the Pacific.

This was the locality of my article in Harper'x
mar/azine for January, 1SS3, styled 'In a redwood
logging-camp.' In that article (p. 194), afte^ speak-
ing of the stiff, erect trunks of tlie Sequoia, as seen
inland, I say, "In windy places, like the exposed
sea-front, all the boughs are twisted into a single

plane landward, and great picturesqueiiess results."

As you look at these trees from a distance, you can-
not resist tlie impression (however quiet the sea and
the air) tliat a furious gale is at that moment strain-

ing every branch to leeward, as a March day does
the garments of pedestrians, or the flags of the ship-

ping in a harbor. The seashore parks of Victoria
or Vancouver, and of San Francisco, give other ex-
amples of this same appearance. A conspicuous in-

stance of this same thing is to be seen in tlie Salinas
valley, which extends for over a hundred miles south-
ward from Monterey. There a high point of view
shows that every tree and bush (save large clusters)

in the whole valley leans toward the south-east (ap-

proximately), urged by the terrific wind that never
ceases to rush up the long valley from the sea to the
hills.

It is needless, however, to seek examples so far
away. A line of evergreens along the Greenwich
River, in eastern Connecticut, shows the asymmetry
produced by wind very plainly; and the shore-trees all

along Mnntauk Point, and the low islands on that
coast, are bent away from the sea. On any ocean
coast (or equally along the Great Lakes), on wide
plains, or in any lofty mountain-range, according to
my pretty wide observation in the United States, one
might tell the course of the prevailing winds as ac-

curately as fifty years of signal-service observation,
hy a glance at e.xposed trees, which, nurtured in
steady gales, bend in age as their sapling twigs were
inclined.

Snow is another factor to he considered in regarding
the growth of trees in mountain regions. The flat-

tened thickets of spruce just above timber-line, of the
same species which, in sheltered spots no lower down,
assumes an erect and lofty attitude, are matted close

to the ground by long weight of snow, as well as
bowed beneath fierce gales. Many and varied exam-
ples of its effect might be adduceil ; but I will refer to
one only. On the road to the anthracite mine above
Crested Butte, in the Elk Mountains of Colorado, you
pass through a large grove of aspens, some eighteen
inches or more in diameter, standing tliickly on the
liillside, at an elevation of about nine thousand feet.

That region is famous for its deep snows, which
might be inferred from the fact that every tree in this

broad aspeii-grove is bent far out of the vertical,

many of them thirty or forty degrees, and all uni-
formly as to direction. The only explanation of this
is the snow, which weights them down through so
many months of the year. The sturdier trunlvs rise

vertically in many cases, hut their tops arch over
almost in a semicircle; wliile the saplings are bowed
nearly to the ground. In many parts of the moun-
tains, great swaths lie open in the woods, and can
never (or at least do not) become forested on account
of snow-slides; while the opposition of wind and snow
together are the only conceivable reasons why many
hare plateaus are not tree-grown; that, for example,
between the Lake Fork of the Gunnison and Coche-
topa Creek.

Ernest Ixobusoll.
New Haven, Oct. 10, 1883.

Standard railroad time.

Though the subject of standard and uniform rail-

way time lias for some years been iindrr Cdiisiilcralioii

hy various scientific and practical liodics, it docs not
appear in any way to have been exhausted, even in its

main features, jiesides, a certain bias has shown it-

self in favor of the adoption of a series of certain
hourly meridians, and thus keeping Greenwich min-
utes and seconds, when contrasted with the practica-
bility of a more simple proposition. There is also a
feature in the discussion of the subject which bears
to have more light thrown upon it; namely, wh.at
necessary connection there is between the railway
companies' uniform time and the me.an local time of
the people, or the time necessarily used in all transac-
tions of common life. Directly or by implication,
certain time-reformers evidently aim at a standanl
time, which shall be alike binding on railway traffic

as well as on the business community; and to this

great error much of the complexity of the subject is

to be attributed, and it has directly retarded the
much-needed reform in the time-management of our
roads.
We say all ordinary business everywhere must for-

ever be conducted on local mean solar time, the slight

difference between apparent and mean time having
produced no inconvenience; and we may rightly ask
tlie railway companies to give in their time-tables for
public use everywhere and always, the mean local

time of the departure and of the arrival of trains. It

is the departure from this almost self-evident state-

ment, and the substitution and mixing-up in the time-
tables of times referi-ed to various local standards,
which has in no small measure contributed to tlie

confusion and perplexity of the present system. The
people at large do not care to know by what time-
syslem any railroad manages its trains, any more than
they care what the steam-pressure is, or what is the
number of the locomotive All the traveller is in-

terested in is regularity and safety of travel: hence it

was to be desired, that, whatever the standai'd or
standards of time adopted, the companies would re-

frain from troubling him with a matter which only con-
cerns their internal organization, or which is entirely

administrative. We look upon the publication of the
railway time-tables, hy local time everywhere, as a
sine quCi non for the satisfactory settlement of the time
question, so far as tlie public at large is concerned ; and
it would seem equally plain that the liest system for

the administration of railroads would be tlie adoption
of a uniform time, this time to be known only to the
managers and employees of the roads.

We are informed in Science of Oct. 12, that the
solution of the problem of standard railway time is

near at liand, and probably has already been consum-
mated by the adoption of four or more regions, each
having uniform minutes and seconds of Greenwich
time, but the local hour of the middle meridian. To
have come down from several dozen of distinct time-
systems to a very few and uniform ones, except as to

the hour, is certainly a step forward, and, so far,

gratifying; but why not adopt Greenwich time, pure
and simple, and have absolute uniformity? Probably
this will be felt before long. The counting of twenty-
four hours to the day, in the place of twice twelve,
and the obliteration from time-tables of the obnox-
ious A.M. and P.M. numbers, would seem to be
generally acknowledged as an improvement and sim-
plification, and perhaps can best be dealt with by
adopting it at once, accompanied by a simple explana-
torv statement. . C. A. Scuott.

VViwliington, Oct. 18, 1883.
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PACKARD'S PHYLLOron CRUSTACEA.
A »innoffra/ih of the plii/llnpnd Crtislaccn of Nurlh

America, with reiiinrks un the oriler J'hi/llncaru/a.

By A. S. Packakd, Jun. Autlior's edition,

extracted from the twelfth annual report of

the U. S. geolos;ical and geographical survey.

Washington, iniii. 298 p., 39 pi., map. 8°.

ALTnoLt;ii Professor Packard began publish-

ing upon the Piiylloiwda long ago, and has for

several jears been well known to be engaged
upon a monograph of the North-American spe-

cies, the bulk of the work just published, and
the i)rofusion of its illustrations, are a great

surprise. It is the most extensive, and in

many ways the most important, monographic
contribution to American carcinology : and,

however we may criticise the execution of the

work, ever\- student of the American fauna

must feel grateful to the author for undertak-

ing and acconi[)lishing it.

The work is much more than a systematic

monograph of North-American Pliyllo|joda,

as the following table of contents will show:
1. Classification of the living Phyllopoda,

which includes the systematic description of

the North-American species; II. Geological

succession, including descriptions of the North-
American fossil species; III. Geographical
distril)utioii ; IV. Morphology and anatomy

;

V. Development, metamorphoses, and gene-
alogy; VI. Miscellaneous notes on the repro-

ductive haliits of Branchipodidae, by Carl F.
Gissler; VII. The order Phyllocarida, and its

systematic position ; VIII. IJibliography ; Ap-
pendi.x, consisting of translations or abstracts

by Gissler, of papers by C. T. von Siebold,

on Arteniia ferlilis from Great Salt Lake, and
on parthenogenesis in Artemia salina ; and 1)3'

Schraankewitsch, on the relation of Artemia
salina to Artemia Muehliiausenii and to the

genus IJranchipus, and on tiie influence of ex-

ternal conditions of life uijon the organization

of animals. There is some confusion between
the lilies of the principal divisions, which arc

given above, and the table of contents in the

work itself. Scarce!}' any of the titles are the

same : and, in place of ' Miscellaneous notes

on the re|)roductive habits of Branchipodidae,'
we have, in the table of contents, ' Relation

to their environment; liabits,' — subjects no-

where treated under a separate heading ; and
all reference to the long appendix is omitted.

About a fourth of the entire work is devoted
to the systematic account of the species and
higher groups of Phyllopoda, regarded by Pro-
fessor Packard as a sub-order of Branchiopoda,
which is made to include C'ladocera and Ostra-
coda also. The Pliyllo[)oda are divided as

follows into families and sub-families, which
include the numl)er of recognized North-
American genera and species uearl}' as indi-

cated :
—

Ll.MXADIIDAE :

Linnietin.ae (1 genus, 4 species).

P^stheriinac (3 genera, 11 species).

AroDiDAi; (2 genera, 9 species).

BUANCIIII'OIUOAE :

Branchipodinae (5 genera, 12 species).

Thamnocephalinae (1 genus, 1 species).

All the groups are described ; nearly all the
species are figured, many of them very fully ;

and important notes on variabilit}- and habits
are given for some of the species. Arteniia
gracilis is treated more at length than any
other species, and is made to include all the
described North-American species ; but, in re-

gard to its relation to the European A. salina,

tiiere is certainly confusion, as the following
paragraphs show.

" Upon comparing our species with the Eu-
ropean, it is difficult to find good differential

ciiaracters, as the portions of the body where
specific differences woukl be expected to occur
are liable to considerable variation. Ujjon
comparing a number of females from Great
Salt Lake with a number of females of the
maleless generation from Trieste, Austria,
received from Professor Siebold, there are
really no difl'erences of importance. Our A.
gracilis (Verrill's fertilis) is slighter, with a
smaller head ; and perhaps the second antennae
are a little slighter in build ; I see no essen-
tial difference in the form of the ovisac, while
the shape of the legs, especially the sixth cu-

dite, is essentially the same " (p. 331).
" On comparing a number of Salt Lake fe-

males with individuals of the same sex of the
European Artemia salina, our species was
found to be undoubtedly specifically distinct

;

the Utah specimens are slenderer, smaller, and
the sixth enditc of all the feet considerably
slenderer and longer in proportion than in A.
salina. The ovisacs were of the same propor-
tion but slenderer, and the head is slighter and
smaller in our American species " (p. 333).

Different conclusions on neighl)oring pages,
in regard to the specific identity of closely allied

forms, might be accounted for in' a careless

author ; but differences like these in statements
of observation betray inexplicable careless-

ness.

In the chapter on geological succession, a

table of the geological and geographical distri-

liution of the known fossil species is given, and
also a diagram indicating the geological his-
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tory of the orders of Crustacea, the sub-onlers

of Branchiopocia, and the fumilies of Phyllo-

poda. It is said that this diagram " may also

serve as a genealogical tree, showing the prob-

able ongin of the main divisions of the Crus-

tacea :" but the genealogical part of thediagram
consists simply of dotted lines connecting the

points of first appearance in geological history

of the Branchipodidae, Apodidae, and Clado-

cera, with the point of appearance of the Lim-
nadiidae in the Silurian ; the common stem
from this point with the Ostracoda in the upper
Laureutian ; and the branchiopod stem thus

formed, and continued to a hypothetical Pro-

tonauplius in the lower Lauren tian, with the

points of appearance of the Malacostraca,

Phyllocarida, and Cirripedia. On what con-

ceivable theory of evolution this would repre-

sent a possible, much less the probable, origin

of the main divisions of the Crustacea, it is

hard to imagine, and was probably not serious-

l3- considered bj' the author himself; for it is

far less like a probable genealogical tree than

the diagram on p. 448, illustrating tlie rela-

tions of the Phyllocarida to other Crustacea.

In the chapter on morphologj' and anatomy,
Professor Packard discusses at length the mor-
phology of the regions of the body and the

appendages of Arthropoda in general, and of

the crustacean limb in particular, and gives

some account of the anatomj- of the phyllo-

pods, but adds very little to our previous

knowledge of the anatomy of the group. The
morphological discussion is an interesting con-

tribution to the suliject, and, with the numerous
figures with which it is illustrated, will prove

very useful, although most of the new nomen-
clature proposed for the regions of the body
and appendages is very objectionable. Pro-

fessor Packard sa^'s, " For the primar3' regions

of the head {sic), the onl}- scientific terms as

3'et in use are those proposed by Prof. J. O.
Westwood, in Bate and Westwood's History

of Bi-itish sessile-eyed Crustacea (vol. i. p. 3).

These are cephcdon for the head, pereion for

the thorax, and pleon for the abdomen ; while

the thoracic feet are termed pereioporia, and the

abdominal legs pleopoda ; the three terminal

pairs being called uropoda. As the names
applied to the thorax and abdomen have no
especial morphological significance, the Greek
TTcpaioi', simply meaning ulterior, and TrAeoi',

more, we would suggest that the head be
termed the cephaloso-tne, the cephalic segments,
cephalomeres, and the cephalic appendages in

general, protopoda, the term 'cephalopoda'
being otherwise in use. The thorax of insects

and of most Crustacea might be designated the

baenosome (/Jatra, to walk, locomotion), and
the thoracic ap|)endages, baenopoda, the seg-

ments being called bnenomeres ; while nrosome
might be applied to the abdomen, the abdomi-
nal segments being called uromeres. West-
wootl's term tiropoda might be extended so as

to include all the abdominal appendages." If

mere names of parts are to be rejected, simply
for want of ' morphological significance,' the

language of the morphologist would soon be-

come a meaningless jargon, to which it is near
enough already ; but, even as to ' morphological
significance,' there appears to be little choice

between the new and old terms. Bate, when
first jn'oposing the terms ' pereion' ' and ' pleon,'

expressly states that he derives the terms from
Trepatoo) {^ to loalk about') and ttAcw {navigo).

The proposed term ' protopoda ' is quite as un-

fortunate as ' cephalopoda,' since • protopodite

'

and ' protopod ' are alread}' in use for parts of

crustacean appendages, the former even in the

present work. The extension of the term
' uropoda ' so as to make it synonymous with
' pleopoda ' would also be unfortunate, since, as

now employed, it is a very useful term to des-

ignate the modified caudal pleopoda, whether
one, two, or three pairs.

In the chapter on development, metamor-
phoses, and genealogy, Professor Packard
gives a short account of the nauplius form in

Phyllopoda as an introduction to Dr. (iissler's

interesting notes in the following chapter, and
then briefly discusses the phylogeuy of the

group, in which he appears to find but one dif-

ficulty. He says,—
" The difficulty is (and this is a point ap-

parently' overlooked by Fritz Midler, Dohrn,
Claus, and Balfour) to account for the origina-

tion of the phjdlopods at all from any marine
forms. The only explanation we can suggest,

is that the phyllopods have arisen through

Limnelis directly from some orginally marine
cladocerous type like the marine forms now
existing, such as Evadue. We imagine that

when a permanent bod}' of fresh water became
established, as, for example, in perhaps early

Silurian times, the marine forms carried into

it iu the egg-conditiou, possibly bv birds or by
high winds, hatched young, which, under favor-

able conditions, changed into Sida, Moina, and
Daphuia-like forms."

Professor Packard appears to have over-

looked the difficulty of the eggs of any marine
cladocerous type of animals surviving a sud-

den transfer from salt to fresh water, and the

I According to L-ilhor Biitc'a or Pjicknrd's derivation, (his

would bu more propt-riy writlcn peraeun, us lias eomclimes been
done, or eveuperco«.
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absence of birds in llic Silnniui, wliieh might

well deter the boldest siieciilator from ottering

such an explanation ; but when we consider that

permanent bodies of fresh water were undoubt-

edly formed by the gradual freshening of bodies

of salt water cut off from the ocean, and that

such bodies of fresh water usually had outlets

connecting them with the sea, it is not sur|)ris-

ing that Fritz Miiller, Dohrn, and others should

overlook a ditliculty which is no greater for

rhyllopoda than for other groups of fresh-

water animals.

In the chapter on his new order, riiyllocarida,

and its systematic position. Professor Packard

describes the anatomy and development of

Nebalia, and discusses its fossil allies. The
appendages of Xebalia bipes are described and

fulh' figured, but on the internal anatomy very

little that is new is given. The figures and
text intended to elucidate the histology, like

most of Professor Packard's similar work, leave

much to be desired.

The liibliography consists of a hundred and
thirty-eight titles, divided into four sections,

— one for living and one for fossil Phyllopoda,

and the same for Phyllocarida. The titles of

many of the works referred to are omitted

in the bibliography, which is evidently vcr}-

incomplete ; but its incompleteness is not .so

annoying as the entire want of system in its

arrangement, and the frequency of typographi-

cal errors.

Typographical erroi-s are A-ery numerous in

all parts of the work ; and many of them cannot

pro|)erly be charged to the proof-reader, who,

however, ought to have corrected blunders like

' Yahresbericht ' (several times) and ' zoogloi-

cal.' and the inexi)licalile punctuation of most
of the bibliographical references in the system-

atic parts of the work. Errors due to careless

writing or careless compiling are more com-
mon than purely typographical errors, and far

more confusing. On p. 313 we have the fol-

lowing: " It is dillicult to say whether this is

a Limnadia or Kstlieria. as the descrii)tion is

too brief and inexact to enable us to determine

the genus or species. It catlnot be a Limnadia,

and seems to approxim.ate more closely to

Estheria ; though it cannot belong to that

genus." On p. 3.'i.'j it is said that ' Schraan-

kevitch ' found ' Hranchinecta ferox (Fischer

sp.) ' transform by artificial means into Ar-

teraia ; but in reality he found an Artemia
change into a Hranchinecta, or into what he

considered a Branchipus. On p. 337, • Lab-

rador examples ' are said to have been taken

'on the north side of Hamilton Inlet, Northern

Greenland.' On pp. 313 and 314 the species

of Estheriinae not recognizable arc inserted

between two species of Euliinnadia instead of

at the end of the suli-fainily. Two paragraphs
at the bottom of p. 3PJ, under Streptocephalus
Sealii. should have been placed under Chiro-

cephalus Ilolniani, on (). 352. On pp. 356 to

3.).S the genus Leaia is inserted between two
species of Estheria.

The plates, perhaps the most valuable part

of the work, are nearly all lithographs from the

establishment of Thomas Sinclair & son, and
are apparently accurate representations of the

original drawings. The general figures, most-
ly drawn bj- Emerton and Burgess, are excel-

lent. The figures of details, drawn b^' the

author, are not always so satisfactory : the

figures of the appendages of Apus and Lepi-

durus, for exam|)le, are very rudely drawn, and
badly arranged on the plates. Unfortunately,

the amount of enlargement of scarcely any of
the figures is given. S. I. .Suiru.

Srii WILLIAM LOGAN.

Life nf Sir William E. Logan, Kt., LL.D., F.R.S ,

F.G.S., elc.,Jirst director of lite Geotoi/ical survey

of Canaiin. By Bernard J. Harri.noton,
B. A., Ph D., professor of mining in McGill uni-
versity. Montreal, Dawson Bros , 18S3. With
steel portrait and numerous woodcuts. 432 p.
8°.

A LIFE of Logan will be greeted by all

geologists as a fit companion- for those which
have recently appeared of his English col-

leagues, Lyell and Murchison. What they
did for Great Britain, he did for his native

Can.ada, and even more. He solved the most
complicated geological problems in vast areas

where no white man had ever trod before hira.

lie forced his wa\- through trackless forests,

making his own surveys and maps as he pro-

ccedcfl, and, in spite of such difficulties, not
only discovered the structure of a greater part
of his own country, but gave to the world a
new series of formations. The work of Murch-
ison and .Sedgwick he completed by cai-rying

order and succession beyond the Silurian and
Cambrian, into that chaos of still older rocks,

thus rendeiing the soil of his beloved Canada
forever classic in geological annals.

The author of the present memoir has given
us Sir William's histor_v almost in his own
words. By means of judicious extracti? from
his voluminous correspondence and journals,

chronologically arranged, we are presented with
a charming ])icture of the man, as well as

the .ittvant, all the more faithful because it is

unconsciously given. Here we see portrayed
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an indomitable will, the keenest power of ob-

servation, as well as the coolest judgment in

drawing conclusions, rare tact in managing his

fellow-men, a readj- sense of humor, combined
with those subtler qualities of heart which
malie a man beloved wherever lie may be. The
author has rendered his worlv doublj- attractive

bj' making it sort of an unintentional auto-

biograph3^

Sir William Edmond Logan was born in

Montreal, April 20, 1798, and remained at

home until he was sent to the Edinburgh high

school, in 1814. He studied at the high school

and university' of this place until 1817, when
he entered upon a mercantile life in Loudon,
which he continued during the following four-

teen j-ears. In 1831 he was placed in charge

of a copper company', near Swansea, in Wales,
where he exhibited for the first time his geo-

logical proclivities. This companj- mined its

own coal, and it was through this fact that he

was led to his first reallj- scientific investiga-

tions. He prepared a map of the South Wales
coal-district with a degree of accuracy which

had hardlj- before been equalled by anj* geo-

logical workers. This map attracted much
attention from De la Beche, and other of Eng-
land's most prominent geologists, and secured

him influential friends who ever remained true

to him.
In 1840 Logan returned to his native land,

and spent over a j'ear in studj'ing the coal

formation in New Brunswick and Pennsj'l-

vania. The results of his investigations relat-

ing to the origin of coal in situ were published

soon after he returned to England. The sub-

ject of a government geological survey had
been for some time under discussion in Can-
ada, when, in 1841, £1,500 was appropriated

for this purpose ; and in the following year

Logan received, upon the recommendation of

his friends De la Beche, Murchison, Buckland,

and Sedgwick, the appointment of director.

During the seasons of 1843-44 he devoted his

attention to studying the peninsula of Gaspd,
wliere coal had been reported, and, in an in-

credibl3' short time, unravelled the geological

complexities of a vast wilderness. The coal

was not found, but its absence from the

Silurian and Devonian rocks which compose
that region was placed beyond a doubt.

But notwithstanding the energj' with which
Logan *s work was carried on, and the success

which attended it, his efforts to awaken in his

countr3-men an interest in geological pursuits

were for a long time not appreciated. Years
of doubt and anxiety followed the opening of

the survey ; and it was only through the indom-

itable will and consummate tact of its director

that the opposition of a short-sigiited govern-
ment was finall}- overcome, and its permanent
existence assured.

Although nothing was more foreign to Sir

WiUiam's character than a taste for display,

or a desire for fame, he fullj- appreciated the
advantages to the surve\- aud to Canada wiiich

must arise from having the results of his work
widel}' known. Thus it was that he willingly

undertook the charge of the Canadian exhibit

at three world's fairs, — Loudon in 1851 and
1862, and Paris in 1855, — and was more than
repaid for his untiring exertions by the success

which attended them. He saw, largely through
his own efforts, an active interest in his uative

land awakened in Europe, the knowledge of
her resources extended, and her industries and
wealth therebj- increased ; while these practical

results of his own work secured to him tiie en-

couragement of his countrymen, and honors
poured fast upon him from all quarters. His
appropriations were increased year by j"car

;

the best specialists were associated with him
in difierent departments, such names as Hunt,
Murray, and Billings, adding no little lustre

to the survey's name ; the field of work was
extended over all of Canada that was accessi-

ble ; and ample opportunity was given for the
publication of scientific results.

Into the details of Sir William's special

work we have here no time to enter : suflice

it to sa3", that the sphere of his labors was very
A-aried, as the list of his memoirs appended
to the present work will show, his discoveries-

numerous and important, and all that he ac-

complished most thoroughlv and accurately

done. But the survey was always his especial

care ; and he may well have considered his life's

work performed, when, at his resignation from
the directorship iu 1869, he could leave it

upon a permanent footing, provided with every
facility for future activity and usefulness. To
the close of his life, his interest in its work
never abated ; and his last thoughts were de-

voted to completing some of his investigations

begun as its directoi'.

In August, 1874, Sir William once more went
to England, and died the following June, at his

sister's house in Wales. As a geologist, he
will always be honored in the scientific world

;

while, as a man and as a friend, he will long be
remembered by those who were never able to

appreciate his work.
A very valuable paper on the history of the

rocks of the Quebec group, bj' Principal Daw-
son of McGill college, forms a most welcome
addition to this, of itself, so interesting book.
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WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

ASTRONOMY.
The divisions in Saturn's rings.— Professor

Kirkwood, in 1nG8. aicimnteil for tlie great division in

Saturn's rings by the coninien.Mirabililyof tlie pcilod

of a body revolving at tlial distance from Saturn

with the periods of the six inner satellites. Dr.

William Meyer of Geneva has investigated every

possible combination of the commensurabilities of

the revolution periods of the satellites, and finds six-

other places where a perturbing influence is exer-

cised. The divisions most strongly marked seem to

be at places where the commensurabilities are the

closest, and all the satellites take part. A faint divis-

ion should be found in the inner bright ring, accord-

ing to Dr. Meyer. Prof, llolden has noted a distinct

point at which the .shading-off begins, in the position

indicated by Meyer's theory, — a fact which seemed

to have escaped Meyer's notice. — (Observ., Sept.,

trans, from Astr. nachr., 2,.')27, with additions.)

M. MCX. [306

Saturn.— Dr. William Meyer of Geneva gives a

new (lotennination of the orbits of six of Saturn's

satellites, — Enceladus, Tethys, Dione, Rhea, Titan,

and lapetus. From each of these he has determined

the mass of Saturn, the reciprocal value of the com-

l)ined result being M = 3,482.9 ± .5.5. The original

observations are to appear in the Memoires de la

xiiciele di- physique de Geneve during the present year.

— (.4sfr. ii«c//r., 2,.5-2S.) M. mcN. [307

MATHEMATICS.
Functions of a complex variable. — In the

present |)api'r, entitled 'Applications of Fourier's

theorem to the theory of the functions of a complex

variable.' M. Ilarnaek first shows in what manner the

Fourier series are l'> be employed in the discovery of

a rigid basis for the Cauchy-Kiemann theorem con-

cerning till- development of fimctions of a complex

variable. A generalization is also given of the funda-

mental hypothesis involved in the C.-R. theorem,

as follows: if lo is a function of .t -|- ii/, which over

a simply connected plane region is everywhere con-

tinuous, atid which ' in general' satisfies the differen-

tial equation,—
'/ 1" dw
dx^'dy = ^'

then the function to is with its derivatives everywhere

finite and continuous, and will possess no singular

points. The term 'in general' (im allgemeinen)

means that the points which do not satisfy the above

differential equation, together with the points for

. - , . . , , . . din , dw . ,

which the partial derivatives --and , -are inde-^ dx dy
terminate between finite or infinite limits, or are dis-

continuous, shall make up simply a discrete system

of curves. In the second part of the paper, the author

has gone very briefly into the subject of the repre-

sentation of an analytical function, without singu-

larities, ill the interior of a circle by aid of Dirichlet's

principle. — (.V-if/i. rmn., xxi.) t. c. [308

ENGINEERING.

Heavy engines and American railroad-tracks.

— Mr. O. Chanute states that heavy 'consolidation'

engines do not injure the track more than the lighter

engines formerly did. Trains have been lengthened

from 22 c.irs in 1S74 to 38 in 1S;33; and the weights

hauled, from 100 to 228 tons. By strengthening

draw-heads, links, and jiins, accidents from breaking

apart of trains have been diminished, and the cost

of haulage has been reduced from one cent to a

half-cent per ton per mile. — (.l/ccAnnirs. July 28.)

i:. n. T. [309

The British institution of mechanical engi-

neers.— This society held its summer meeting in

Belgium. It was received by the Association of

engineers of Lie'ge university, and visited the prin-

cipal engineering establishments of the country.

Prosidenl Westmacott, in his opening address, called

attention to the progress recently made in the rapid

production of good articles of manufacture, and to

the fact that speed and excellence of work arc not

incompatible where machinery is used. The mate-

rials must be of the best quality, however, the

machines well proportioned, and all working parts

well balanced and well fitted. He referred to Thor-

neycroft's experience with torpedo-boats, and called

attention to the fact, that, at higli speeds, the dif-

ficidties of lubrication and the jar observed at lower

speeds disappear. In the speed of railway-trains,

no advance has been lately made, and the maxi-

mum speeds remain at the figures of earlier years.

Some economy has been obtained by the use of the

crude "products of the distillation of petroleum in

the fireboxes of locomotives, this economy sometimes

amounting to fifty per cent. Cotton-machinery has

been speeded up, until the spindles which formerly

made 5,000 revolutions are now making from 8..500

to 10,000, on fine American cotton. The increase in

speed of woollen-machinery has not been great. In

gunnery, the weight of gun and projectile li.ave

increased, in twenty-five years, from 5 tons and 00

pounds to 100 tons and 2,000 pounds. The shot has

an initial energj- of nearly .j0,000 foot-tons. High

speed is the direction of change in all departments

of enginoeiing. — (.Va(u^e.) n. ii. T. [310

Hardening soft limestones with fluosilicatea.

— The application of alkaline silicates to the exterior

of buildings, in order to prevent the deterioration of

the stone, has not been attended with satisfactory

results. H. L. Kessler proposes to use a solution of

fluosilicati's of bases whose oxides and carbonates

are insoluble in a free state. When soft limestone

is saturated with a concentrated solution of a fluosili-

cate of magnesium, aluminum, zinc, or lead, a very

considerable degree of induration is soon reached,

and the resulting products, except the liberated car-

bonic anhydride, are less soluble than the stone itself.

No varnish is formed, and therefore no d.inger arises

from expansion of frost beneath it. The process has
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resisted the severe tests of winter. Colors may be
introduced satisfactorily. — {Les mondes ; Amer.
arch., Sept. 1.) c. e. g. [311

CHEMISTRY.
(^General, physical, and inorgmnc.)

The yelloTV and red plumbic oxides.— A study
of the formation and properties of the two forms
of plumbic oxide, by A. Geuther, shows that it is di-

morphous, the yellow modification crystallizing in

rhombic forms, and the red in the tetragonal system.

The yellow oxide is changed by pressure and by fric-

tion into the red form, which is again transformed
into the yellow, when heated to its melting point. —
(Ann. cliem., ccxix., 56.) c. p. m. [312

Artificial reproduction of barite, celestite, and
anhydrite. — A. Gorgeu finds that the sulphates of

barium, strontium, and calcium dissolve freely in the
melted chlorides of various metals at a red heat. On
cooling, they separate in well-defined crystals which
resemble closely the natural sulphates. From the

results of his experiments, M. Gorgeu concludes that
the minerals barite, celestite, and anhydrite must
have been deposited from a solution of their amor-
phous sulphates in some metallic chloride.—

(
Comptes

rendus, xvi. 1734. ) c. F. M. [313

A modification of V. Meyer's apparatus for
vapor density determinations.— In order to ob-
tain a uniform temperature, H. Schwarz surrounds
the tube containing the substance with a jacket which
serves as an air-bath. The required temperature
is obtained by placing the apparatus in an ordinary
combustion-furnace. — (Berichte deutsch. chem. r/e-

sellsch., xvi. 1051.) c. f. m. [314

METEOROLOGY.
Barometric laws. — The weather review issued

by the Deutsche seewarte contains not only summa-
ries of the weather canditions in each month, and of

the work of the bureau in connection with them, but
also occasional articles of scientific value, based irpon
the observations. The number for the year 1SS2 con-
tains a valuable paper entitled Typixche xoitteriings-

erscheinungen, the object of which is to discuss the
laws governing the velocity and direction of the
movement of areas of low pressure, and their attend-
ant phenomena, deduced from European observa-
tions between 1876 and ISSO. The low areas during
this period are groujied into five classes, according to

the directions of the paths which they pursued. The
accompanying charts exhibit, for each of three posi-
tions of the storm-centre (the entrance, middle posi-
tion, and departure, as regards the territory of western
Europe), six attendant phenomena, — the distribution
of pressure and temperature, barometric changes in

the preceding twenty-four hours, temperature depar-
tures from the normal, amount of precipitation, and
cloud-phenomena. Tables are also given showing the
distribution of the storm-tracks, with respect to the
time of year, the average depth of the depressions, and
their velocity.

The discussion to which the charts and tables have

been .subjected bring* out various empirical laws,

which are of special aid to the officers of the seewarle

in their weather forecasts, as well .as of scientific in-

terest. Several of these may be mentioned : 1°. The
depressions usually advance in the direction of the

strongest winds. 2°. The line of advance of the de-

pression forms an angle with the line of greatest in-

crease of temperature, which generally lies between
45° and 90°, the highest temperature lying at the

right of the path of the minimum. In summer the

angle is greater than in winter, often reaching 90°.

Both of these laws conform to the principles laid

down in 1S72 by Ley. They may be combined into

one as follows: "The onward movement of the de-

pressions follows approximately in the direction of

the preponderating movement of the whole mass of

air in the vicinity of the depression." The impor-

tance of cloud-studies, especially of the upper clouds,

consists in the fact that their direction of movement
foreshadows, in a general way, the direction of move-
ment of the depression. On the other hand, their

distribution in advance of the depression is so irregu-

lar that their indications cannot be relied upon alone,

but must be combined with the distribution of press-

ure and other meteorologiGal conditions.

The most interesting part of the discussion relates

to the distribution of presstire at the height of 2,500

metres. The barometric readings are reduced to this

height (in addition to the usual reduction to sea-

level) by means of Koppen's formula, published in

1SS2 ; the first use of this method which has yet been

published, as far as known. At this height the mini-

ma are not so closely enclosed by the isobars as is

indicated by the charts; and it is shown, that "the
rotary motion is limited to the lower atmospheric

strata, in which the axis of the vortex is inclined

towards the left and apparently somewhat forward."'

It seems that an advance in our knowledge of baro-

metric movements might be made by further atten-

tion to this method of research, which enables us to

investigate the extent of a depression in a vertical

direction as well as in the horizontal direction, to

which investigation has hitherto been limited.

—

(Monatl. iibersichtwitteruwj,lS%i.) w. u. [315

GEOGRAPHY.
{Arciic.)

Polar stations. — The Austrian ste.amer Pola

reached Jan Mayen, Aug. 3, and found the party

in excellent health and spirits. We have already an-

nounced their safe return to Vienna. Some account

of the wintering is given in Nature, from which we
learn, that, in 1882, the autumn storms began with a

heavy snowfall about the end of August. Septem-
ber was fine and warm ; October again stormy. The
polar night began Nov. 12, and ended Jan. 30. Au-
rora was constant and of great brilliancy during the

winter. The greatest cold (—63° l'\) was observed

in January, but March had the lowest average tem-

perature. Terrible snow-storms occurred at inter-

vals; the ice, which first formed around the island in

December, being frequently broken up, and the salt

spray carried a long distance inland. The ice dis-
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appeaieil by tlio ond of June. There hail been no
illness, ami the international prograiniue had been
perfectly carried ont. In addition to the interna-

tional stations, the physical laboratory at I'psala has

made simultaneous observations for the year end-

ing Aug. 1.5. The Swedish expedition arrived at

Tromso from Spitzbcrgen, Aug. 28. The year's obser-

vations were completed Aug. 2:5. No casualties had
occurred among the members of the party, and the rcr

lieving vessel encountered no ice of consequence.

The Dutch, party which whitered in the Varna, near

Waigatz Strait, arrived at Hanimerfest, Sept. :5. The
Varna was nipped Dec. 24, 1882, but did not founder

until .luly 24, 1883. One of the crew died diuing

the winter. The observations, except those relating

to ra.agnetisni. were carried on with success. After

the vessel sank, the party was accommodated on the

Dimfna, from which it was taken by the steam-

er Obi, and carried to Vardo. Hovgaard, in the

Dimfna, was confident of getting into open water in

August, but intended, if he did not succeed in doing
so by Aug. 1 ), to despatch half the crew under Lieut.

Olsen for Yalmal on the Siberian coast, while be
remained on the vessel with the other half during
the winter. The Dimfna has since arrived at Vardo.

Xo attempt is to be made to reach Greely's party
this year, as the season is considered too late. Sever-

al Eskimo stories have reached civilization, and have
been supposed to refer to that party. It is certain

that they are entitled to no credence whatever, in the
shape in which they are received, even if originally

based on some actual fact, which is doubtful.

The Point Barrow party under Ray has been suc-

cessfully relieved, and reached San Francisco, Oct. 7.

According to a telegram from Lieut. Ray, all work
was accomplished except the pendulum observations.

The relieving schooner Leo reached Point Barrow,
Aug. 22, but was forced away by the ice the same
night; returned on the 24th, but was again forced to

retire, with some damage, the next day. On the 27th,

however, the party and stores were embarked, and
the vessel reached Unalashka, where she was beached
and repaired. Lieut. Schwatka and party, who had
descended the Yukon from the Chilkat country to

the sea, and reached St. Jlichael's safely, were brought
to San Francisco by the Leo. — w. ii. i>. [316

The whaling-season. — Reports from Bering
Strait to latest dates still continue to characterize

the season as the worst and most icy for many years.

No serious casualties had occurred since the loss of

the John Ilowland. — \v. ii. D. [317
Arctic notes.— The death of Admiral Sir Richard

Collinson, at the age of seventy-two, is announced.
He commanded the Franklin search expedition, 18.50-

54, on the Enterprise and Investigator, surveyed Minto
Inlet and Prince Albert Sound in 18.52. Part of his

command under M'Clure, by walking from their ves-

sel in Mercy Bay, over the ice to the Re.solute at

De.aly Island, and afterwards sailing for England on
the North Star, made the north-east passage from
the Pacific for the first and only time. Collinson
received the gold medal of the Roy,il geographical
society, the order of the Balh, and h.ad been deputy-

master of Trinity House since 1875. The latest

news from the polar station at the Lena mouth was to

the eftcct that all were well April 3, though the win-

ter h.ad been very trying. The lowest temper>iture

observed was — .52°.3 F., Feb. 0. The deviation of

the magnetic needles was very great, especially dur-

ing ' magnetic storms,' reaching 2.5° in azimuth in

the declinometer, and 00° for the suspended magnet in

observations for horizontal intensity. The news-
paper accounts of Lieut. Schwatka's voyage are so

confused, and contain so many absolute errors, that

it is difficult to know exactly what they are intended

to convey. The facts appear to be, that he crossed the

portage from the Chilkat River to the Kussooa afflu-

ents of the Lewis River, as several parties of pro-

spectors have done before him. The descent was then

made to the Yukon, at Fort Selkirk, on rafts. Some
of the Indians of the parly becoming mutinous, it is

reported that three of them were killed by Schwatka;

and the party then descended the river from the site

of Fort Selkirk to Fort Adams, just below NiiUlfi-

kahyet', about longitude 1.52° 30' west, where one of

the river-boats used in trading was chartered to take

them to the seacoast. It is to be hoped that astro-

nomical observations have been made by the party,

which, so far as merely traversing the country is con-

cerned, has done no more than has been done by dif-

ferent parties of prospectors and explorers before
;

none of whom, however, obtained any observations

of precision on the river above Fort Y'ukon.

Lieut. Stoney, U.S.N., after delivering the presents

to the Chukchi of St. Lawrence Bay, which were

sent in return for their benevolence to the officers

and men of the Jeannette search expedition, on

the U.S.S. Rodgers, landed near Hotham Inlet, and,

according to newspaper reports, attempted to explore

one of the three large rivers which fall into this estu-

ary. The information given by the daily press is not

exact; but it appears that the chief work accom-

plished was the collection of some native reports in

regard to one of these rivers, which, in the state they

have been made public, are incompatible with the

known geography of the region. Doubtless, in this

as in the case of Lieut. Schwatka's party, when the

official reports are received, they will be found to

contain welcome additions to our knowledge of these

regions. [318
BOTANY.

Color-changes of lung-wort flcwers.— Di-. Mid-

ler finds, tluat while occa>ionally insects visit the

blue (older) flowers of Piilinoiiaria officinalis, but

without benefit to themselves or the plant, the

red (younger) flowers are much more frequently

visited for pollen and nectar, being at the same time

fertilized. One female of Anthophora pUipes, for ex-

ample, was seen to visit only red flowers, or those

just beginning to change- Another visited, at first,

both red and blue flowers, but later, app.arently

learning by experience that the blue flowers contain

no nectar, confined her visits to the red flowers. A
third visited in the following order: sixteen red

flowers of Pulmonaria, one blue Nepeta glechoma,

twenty-three red Pulmonaria, one Nepeta, twenty-
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one red Pulmoiiaria. and one Nepeta. Coming, now,
to a place where the ground-ivy prevailed, she visited

sixty-one Nepeta flowers, then five red Pulmonaria
flowers, after which she returned to her nest. Earlier

observation has also shown that this bee is not con-

stant in its visits to a given species. The visits of

the second individual and of one or two other in-

sects, watched but a short time, to the blue flowers,

is attributed to their lack of experience on this species

;

while the promiscuous visits of others are believed to

be due to a noticeable confusion which was mani-
fested after one or two unsuccessful visits had been
made to flowers drained by earlier comers. From his

observations, the writer concludes that the blue color

of the older flowers, like the final color of those of

Eibes aureum and Lantana, is of twofold advantage
to the plant, — on the one hand increasing the con-
spicuousness of the flower-cluster, while, on the other

band, it indicates to the more acute of the visiting

insects the flowers to which their attentions should
be confined for their own good and that of the plant.

— (JTosmo.?, 1SS3, 214.) w. T. [319

Insects versus fertilization. — In some notes on
Thripidae, Mr. Osborn discusses the food-habits of

these minute insects, believing, from the structure

and position of their mouth-parts, and such observa-

tions as he has been able to make, that the major
part of the group are vegetable feeders, the few spe-

cies considered by Walsh and Kiley as insectivorous

differing in this respect from most of their congeners.

Even these are thought to possibly seek the honey-
dew of aphides, etc., rather than to destroy them.
Of young apple-blossoms frequented by them,

"eighty per cent were injured by punctures upon the

styles and other parts, but particvilarly the styles;

and all the evidence pointed to the thrips as the

cause of injury," though they were never seen to

actually puncture the tissue. — (Canad. entom., Aug.)
w. T. [320

ZOOLOGY.
Origin of iudividiiality in the higher animals.

— H. Fol ha< published a very interesting note, in

which he studies, not the historical or phylogenetic,

hut the physiological, origin of the individual. The
questions proposed are. At what moment in the onto-

geny is the individuality created and limited ? What
factors determine the development of one, two, or

several embryos from a single vitellus ? The cases

of double monsters by union of two distinct eggs,

and polymerism, being phenomena of a different

order, do not come into considei'ation here.

Fol's new researches were made principally on
the sea-urchin, Stroiigylocentrotus lividus, which is

strictly individualized at all stages of lis existence.

He had previously reached the conclusion that nor-
mal fecundation demands only one spermatozoon for

each egg. Selenka thinks that two or three do not
involve the sequel of an irregular development.
Fol has verified both points, and finds that normal
fecundation may be effected by either one or two
spermatozoa uniting with the egg-nucleus. Three
seem to produce abnormalities. The spermatozoon,
then, does not act as an individuality: it represents

only a certain dose of nuclear substance; and the

dose may he either single or double. Immature or

injured eggs admit several spermatozoa. Yery in-

geniously Fol has produced such a condition tempo-
rarily by immersing the mature ova for a moment
in water saturated with carbonic acid, then trans-

ferring them to well-aerated water, and impregnat-

ing. The half-asphixiated eggs admit each three

or four spermatozoa, which unite with the female
pronucleus, after which follows an abnormally long
period of repose. When segmentation begins, there

appears a complex caryolytic figure, with three or

four poles instead of two, a triaster or tetrastcr, or

two parallel amphiasters, separate or united. The
number of segmentation-spheres formed is at least

double the normal. The larvae have irregular forms,

and often two or three gastrular cavities.

If the eggs are more completely under the influ-

ence of the carbonic acid, from five to teix sperma-
tozoa may gain entrance. The earliest comers unite

with the female pronucleus: the later ones remain in

the peripliery. The nucleus forms a tetraster or dou-

ble amphiaster; and the peripheral male pronuclei

form each an amphiaster, which usually join end to

end, forming a rosary of asters and spindles. Each
of these amphiasters seems to be a centre of develop-

ment, for the surviving larvae are polygastric.

These facts lead to the conclusion that neither the

egg, nor the female pronucleus, nor the spermato-

zoon, suflSces, taken separately, to determine the indi-

viduality. The dose of nuclear substance resulting

in the formation of an embryo may vary within

considerable limits; and the number of amphiasters

at the first cleavage is the first criterion which
decides the number of individuals. Fol then con-

siders the first amphiaster of segmentation as the

first fact of individuality. [Fol does not appear to

have demonstrated a strict correspondence between
the number of amphiasters and of individuals. His

view raises the question whether there is a funda-
mental difference between the bipolar (amphiasters)

and multipolar asters in cell-division.] — {Coniples

rendus acaO. Paris, Aug. 13, 1SS3. ) c. s. m. . 1 321

VERTEBRATES.
Eirds,

The white of birds' eggs.— Tarchanoff has dis-

covered that the white of the eggs of those birds

whose young are born unfeathered differs from or-

dinary albumen, its most striking peculiarity being

that it remains transparent after coagulation by heat.

He designates it as ' tata-eiweiss.' It [differs from
ordinary white of egg in many respects. When co-

agulated it is fluorescent. It has less polarizing

power, and contains more \yater, than the white of

hens' eggs. It gives no precipitate when abundantly

diluted with water. It is at first strongly alkaline,

but loses that reaction as the yolk develops. It is

rapidly digested. It can be redissolved in water

after drying at 40° C. It can be changed into what
appears to be identical with ordinary albumen, a, by
the addition of a few drops of concentrated solutions

of neutral salts of alkaline b.ases, or, h, of coucen-
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trated acetic or lactic acid ; c, under the influence of

carbonic acid at a temperature near boiling; d, by
incubation (owing to the action of the CO^ excret-

ed by the yollc ?— Hep.). Experimeots left it un-

certain whether tlie ordinary albumen first passes

through the ' tata ' form. It seems probable that

the ' tata-eiweiss' is a sodic or potassic albuminate.
— {Pflilijer's arch. physioL, xxxi. 36S.) c. s. M. [322

Yolkless artificial eggs. — TaroIiaiiolT. in the

course of his experiments, noticed in the preceding

abstract, made fistulae of the oviduct in liens. They
bear the operation well, but it causes atrophy of the

glands of the oviduct, and apparently of the ovary

also. The mature ova ai-e discharged into the body-

cavity. Under favorable circumstances, if a ball of

amber is introduced into the upper end of the duct,

the white with fully developed chalazae, and the

membranous shell, are deposited, producing a nor-

mally formed egg, in which the yolk is replaced by
the amber ball. A h'gaturc prevented the descent

of the egg, during the experiment, into that region

of the oviduct which secretes the calcareous shell.

— (Pfluger's aicli. pliyxioL, wi. :)'l'j.) c. s. si. [323

ANTHROPOLOGY.
Notes on Nevr Guinea.— By degrees this un-

known land is being brought before the scientific

world. Mr. W. G. Lawcs, writing from Port Mores-

by, describes a visit to the Rouna Falls, accompanied

by his wife, the first lady to tread the unbeaten tracks

of New Guinea. In the district of Sogere the trav-

ellers stopped at several native villages. The one
where they camped consisted of seven houses and
three tree-houses, which are really forts or castles.

One was a hundred and twenty feet high. A native

went up with an armful of spears, and threw them
down at an imaginary enemy. When they liave rea-

son to expect an enemy, they take up a supply of big

stones. These houses conunand the whole village,

and could not easily be taken. The travellers saw-

much of the natives, who are good specimens of

the average Koiarian. They are somewhat darker,

shorter, and more hairy, than the coast people. When
a man dies, it is always known whose spirit has be-

witched him ; and his tribe must pay in order to give

the dead man rest. Whenever a man of the least

consequence dies, there is fighting. Their mode of

getting fire is peculiar. They take a dry stick of

pithy wood, and split it a little way. In the cleft they

put a piece of wood or a stone to keep it open; then,

putting a little rubbisli as tinder under the split part

of the stick, they stand on the other end, and pass a
strip of rattan, cane, or bamboo, under the cleft, draw-
ing it rapidly up and down, when it soon begins to

smoke, and sparks appear between the forks of the

stick, which, with a little care, sets fire to the tinder,

and a flame is soon obtained.— J. w. p. [324

The Toltecs. — Notwithstanding Dr. Brinton's

consignment of tlie Toltecs to the Morgenland, M.
E. T. Hamy has the courage to say, " The Toltecs

play the most important part in the past history

of North America. Their history commences with
the fifth century of our era, and their migration to the
south-east coincides in a striking manner with the
great movement of peoples in the old world. When
the Goths and lluns were annihilating the civiliza-

tion of Europe, at the olher end of the world other
barbari.ans, tr.avelliug in the same direction, were
destroying older nations." M. Hamy gives a brief

review of the Toltec art, especially in clay, and then
])n)ceeds to enlarge upon the discoveries of M. Chaii-

nay, illustrating his remarks by means of specimens
in the Lorillard collection. The first period of Toltec
ceramic art is termed pantillaije ; the second, more
advanced, may be called pousxixje. Tula, Teotihua-
can, .and Cholula contain the most imposing vestiges

of Toltec grandeur. The remains of what was the
first capital of the Toltecs are situated nineteen
leagues north of Mexico, at the confluence of the Eio
Grande de Tula and a small river from the mountains
of Texas. M. Charnay visited the ruins of this place,

and photographed the most important. The descrip-

tions of the other two capitals are passed over briefly

liy M. Hamy; but of Cholula, fortunately, we have
the very minute observations of Bandelier, to be pub-
lished by the Archeological institute. — (.^Issoc. sc.

France, Conference 'lb M<ars, 1882.) .i. w. p. [325

The perforated humerus.— Professor Henry W.
Haynes, in exhibiting a perforated Indian humerus
found at Concord, Mass., brings together some im-
portant references to the same phenomenon observed
elsewhere. Mr. Henry Gihnan found 50 % in the
Michigan mounds; at Grenelle, Paris, 3J. Martin
found 28 '('

; in the Furfooz race of the caves of Bel-
giunvJ^L Dupont found .30 '/o ; in the Dolmen of

Argenteuil, near P.aris, M. Leguay found 25 ff ; while
Dr. Prnner Bey ascertained the average at Vaureal,
near by, to be 2(1 %. He also reported that it is com-
mon in skeletons of the Guanches. In the cave of
Orrouy, belonging to the bronze age, the average was
ascertained by Dr. Broca to be 2.5 % . Among two
thousand skeletons of the polished stone age, discov-
ered by the Baron de Baye in Champagne, he reports

it as very frequent. Prof. Ward also speaks of the
broken state in which long bones are found, attribut-

ing it to design. W'ith regard to percentages on small
numbers, a very singular experience was that of the
writer of this note last year. Wishing to know what
races and nationalities supplied the criminals of his
city, he consulted the census and the police records.

The former rejiorted one Persian in the community;
the latter, five Persians, arrested and convicted. Star-
tled by the factth.at five hundred per cent of the Per-
sians were criminals, he was about to warn the
government against allowing any more to land. A
few moments' study, however, set the matter right.

The poor Persian on the census-roll had been ' sent
down' five times during one year, for sixty days each
time, on account of vagrancy. — {Proc. Amer. antiq.

soc, ii. SO.) o. T. M. [326
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INTELLIGENCE FROM AMERICAN SCIENTIFIC STATIONS.

GOVERNMENT ORGANIZATIONS.
National museam.

Pub!icatio)is. — The publications of tbe museum
are issued under two titles, — ' Bulletins ' and ' Pro-

ceedings.' Tbe bulletins consist of monograpbs of

groups of animals, plants, or minerals; papers upon

tbe fauna, flora, and minerals of different regions

of tbe globe; and similar works. Tbe proceedings

contain sborter communications descriptive of new

species, etc., or relating to novel phenomena. All

papers are based on material in tbe museum. Five

volumes of tbe proceedings, and twenty-two bulle-

tins, have already been publisbed, aggregating 7,306

octavo pages. The sixth volume of the proceedings,

and several bulletins, are now in course of publica-

tion. Tbe bulletins which will appear within a short

period are the following :
—

A bibliography of the writings of Professor Spencer

Fullerton Baird, by G. Brown Goode, A.M.; Avi-

fauna Columbiana, by Elliott Coues and D. Webster

Prentiss, M.D. ; A contribution to the natural history

of Bermuda, edited by 6. Brown Goode, A.M. ; A
manual of herpetology, by Henry C. Yarrow, M.D.

;

Official catalogue of the collections exhibited by the

U. S. national museum at the London fisheries exhi-

bition, 1S83.

The exhibition-halls.— Two very important objects

are about to be placed on exhibition in the museum.

The first of these is a group of orangs, mounted by

Mr. William T. Hornaday. The group represents a

fight in the treetop, in which are concerned two adult

male orangs, and as spectators a female and baby,

and a young male. The setting has beerl "worked

out with great care, especially as regards the nests

of the orangs, the foliage, vines, orchids, etc. All

the specimens were shot by Mr. Hornaday in Borneo,

and are mounted froin his notes upon the living and

fresh specimens.

The second object of interest is an antique Eoman
mosaic derived from Carthage. It was exhibited at

the Centennial exhibition in the Tunisian section,

and was afterward presented to the museum by Sir

Kichard Wood, British consul-general at Tunis. The

mosaic represents a lion of life-size, seizing an animal

resembling a horse or ass. It is believed to date from

the first century B.C.

Additions to the collections. — The museum has re-

cently secured a very valuable collection of archeo-

logical objects from Missouri, comprising twenty-five

specimens. Included among them are a digging-

implement of peculiar shape, and about a foot long,

and two hourglass-shaped ceremonial objects of

pink quartz about four inches long. Among the re-

cent accessions to the department of birds is a nest

of Opornis agilis, with eggs,— the first specimen of

which there is authentic record. The department of

reptiles is at present negotiating for a specimen of the

very rare North-American serpent, Ophtbalmidium

longissimum. The department of mammals has re-

ceived a valuable accession in the form of partially

complete skeletons of eleven sperm whales. They
represent the. remains ot a small school of these

cetaceans, which stranded near Cape Canaxeral,

Florida, in the winter of 1882-83.

Bnrean of etlinology.

Pueblo of Tallyhogan. — Mi'. James Stevenson

reports that careful investigations in the vicinity of

the abandoned pueblo of Tallyhogan, in the ancient

province of Tusayan, Arizona territory, disclose the

fact that the sand-dunes on the north and east of

the village were used by the former inhabitants as

burial-places. A very little digging exposed the re-

mains of the interred, which were usually placed in

a hole in a doubled-up, mummy-like attitude.

In many cases vases and bowls, which probably

contained food, were inhumed with the dead, and in

some instances trinkets were found.

A number of old specimens were secured, among
them being small images of human beings (previously

unknown to collectors in this region), curious in

workmanship, and ancient in ornamentation.

NOTES AND NEWS.
Mk. G. K. Gilbert has recently given some rather

disturbing suggestions to the people of Salt Lake
City (Salt Lake weekly tribune, Sept. 20) concerning

the probability of destructive eartbijuakes there. He
describes the slow and still continuing growth of the

ranges in the Great Basin by repeated dislocation

along great fractures, the earth's crust on one side

being elevated and tilted into mountain attitude by

an upthrust that produces compression and distor-

tion in the rocky mass, until the strain can no longer

be borne, and something must give way. Suddenly

and violently there is a slipping of one wall of the

fissure on the other, far enough to relieve the strain,

and this is felt as an earthquake ; then follows a long

period of quiet, during which the strain is gradually

reimposed. Such a shock occurred in Owen's val-

ley, along the eastern base of the Sierra Nevada, in

1872, when a fault-scarp five to twenty feet high and
forty miles long was produced. A scarp thirty or

forty feet high is known along tbe western foot of

tbe Wahsatch range, south of Salt Lake, and other

scarps of similar origin have been found at the bases

of many of the Basin ranges. The date of their for-

mation is not known ; but it must be comparatively

recent, because they are still so little worn away.

Wherever they are fresh, and consequently of modern
uplift, there is probable safety from earthquakes for

ages to come, because a long time is needed for the

accumulation of another strain sutficient to cause a

slipping of one wall of the fissure on the other. Con-
versely, when they are old and worn down, the break-

ing strain may even now be almost reached, and an
earthquake may be expected at any time. This is

the case at Salt Lake ; for, continuous as are the fault-

scarps along the base of the Wahsatch, they are ab-

sent near this city. From the Warm Springs to
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Einigiation CaDou tbey bave not been found, and
the rational explanation of their absence is that a

very long time has elapsed sinee their last renewal,

lu this period the earth-strain has been slowly in-

creasing. Some day it will overcome the friction, lift

the mountains a few feet, and re-enact on a fearful

scale the catastrophe of Owen's valley.

— The president of the International committee
Dr. H. Wild, by request of the governments con-

cerned, has announced that the observations of the

parties at the circumpolar observing stations were to

cease, as was originally planned, in September, ISSo,

.and the different expeditious will return as shortly

thereafter as practicable.

— Violent solfataric disturbances were experienced

in Iceland between the 12th and 21st of last March.
— The English government lias decided to establish

an astronomical and meteorological observatory at

Hong Kong, and has appointed Dr. William Doberck
director of the institution. Dr. Dol)erck has accepted

the position, and removed to Hong Kong. He may
be addressed tlirough the Crown agents for the Colo-

nies, Downing street, London.
— In the Journal of chemical industry of June 29,

Mr. G. W. Wigner," F.C.S., F.T.C., gives an ac-

count of the damage done to delicate substances by
the material in whicli they are packed, suitability

being too often sacrificed to strength, lightness, or

mere ornament. As president of the society of pub-

lic analysts, Mr. AViguer has had many opportunities

of studying the subject.

Oysters, he writes, have been imported into Eng-
land in barrels made of wood containing a very large

proportion of tannin, with results whicli can be bel-

ter untlerstood than appreciated. The iron contained

in the litjuor has produced a very noticeable propor-

tion of ink, and the oysters themselves have become
converted into a poor but certainly novel kind of

leather. Tinned Bsh and tinned acid fruits have
been packed in vessels in which lead predominated
over tin to a very marked extent. He alluded to the

loss in cargoes of essences and scents by the impos-
sibility of making the stoppers of glass bottles abso-

lutely air-tight, and the damage done to other parts

of the cargo by those essences. Mr. Wigner then
proceeds to describe the effects of evaporation in

the hold of a ship: bilge-water can never be quite

excluded, and change of temperature must produce
evaporation; the dew thus produced settles on the

top of the packing-cases, and in time corrodes the

metal, or is absorbed, as the case may be, and, if

the voyage be long enough, damages the goods.

Canned goods, he writes, seldom remain good for a

second season, even if apparently well p.acked: the

tin, some of the iron, and the lead contained in the

tin, are dissolved, and the contents of the can become
contaminated with these metallic substances.

The greater part of Mr. Wigner's article is devoted
to the effects produced on tea by the wood in which
it is packed. The Chinese formerly used 'toon'
wood only; but the forests have been so much cut

down that the supply is running short, and in Assam,
wood for packing-cases is cut at random. In one

instance, a consignment of Assam tea had a distinc-

tive odor of its own, resembling a new and exces-

sively rank kid glove; some luuidrcds of chests being
thus damaged. The inner lead coating of tea-chests

used by the Chinese is much purer, and less liable to

damage by acid, tlian the lighter lining used by the

dealers in upper India.

— Professor Angelo Heilprin was elected one of the
curators of the Academy <if natural sciences of Phila-

delphia on Oct. 2, to supply the vacancy caused by
the death of Mr. Charles F. Parker. At a meeting
of the coinicil, held Oct. .j. Professor Heilprin was
appointed actuary to the curators or curator in charge.

He has commenced the arrangement of a department
of the museum to be devoted exclusively to the nat-

ural history of Pennsylvania and New Jersey. The
geology and mineralogy, together with the fauna and
flora, of tlie two states, will be represented as com-
pletely as possible, and will form a colleetimi whicli

cannot fail to be of special interest to local stu-

dents.

— The pjvpers read at the meeting of the Biological

society of Washington, Oct. It), were by Dr. Theo-
dore Gill, The ichthyological results of the explora-

tions of the U. S. fish-commission steamer Albatross

in 1883; Dr. C. A. White, Character and function of

the epiglottis of the bull-snake (Pityophis) ; Professor
Lester F. Ward, Note on an interesting botanical relic

of the District of Columbia; Dr. C. V. Riley, Manna
in the United States.

— The Pliilosophical society of Washington, on
Oct. 13, held its first session after the summer vaca-
tion. Since June it has lost three members by death,
— Surgeon-Gen. C. II. Crane, who was one of its

vice-presidents; Admiral B. F. Sands, one of the

originar lounders of the society; and Dr. Josiali Cur-
tis. The papers of the evening were by Mr. William
U. Taylor, on the Kings of Saturn; by Dr. Swan M.
Burnett, on the Character of the focal lines in astig-

matism; and by Mr. H. A. Hazen, on Thermometer-
exi)Osure.

— A scientific session of the National academy of

sciences will be held in New Haven, at Yale college,

commencing on Tuesday, Nov. Vi.

— Mr. F. W. Putnam, of the Peabody museum,
Cambridge, announces his readiness to give lectures

on American archeology, based upon the course de-

livered last year before the Lowell institute. His sub-

jects cover such matters as the sheli-heaps, caves,

mounds and earthworks, stone graves, pueblos, and
ancient arts and religious rites of our country, as

well as general sketches of the archeology of North
.\merica, Mexico and Central America, South Amer-
ica, and Peru.
— At the meeting of the Engineers"club of Phila-

delphia, Oct. 6, Mr. Edward Thiange presented .an

illustrated description of a method of earthwork com-
putation, by means of diagrams constructed from the

proposition, 'The areas of similar figures are to each
other as the scjuares of their liomologous sides.' An
idea may be had of their nature and uses by the fol-

lowing directions: to get the average volume in

cubic yards of a station (in embankment), to the cen-
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tre-fiU at each end aild the constant heiglit of th(\

'grade triangle ' (which is formed by the road-bed and
the side-slopes produced); at the resultant heights

on the diagram, measure, with the scale of cubic
yards, the lengths of the ordinates terminated by tlie

slope-lines at each station respectively; their sum,
diminished by the ' grade prism,' is the average quan-
tity for the station of one hundred feet.

—A paper upon Economy in highway bridges, by
Prof. J. A. L. Waddell, fl'as read. Its objects are to

determine the most economical depth and number of

panels for spans from forty to two hundred feet; the
lengths at which it is better to change fi'om pony
truss to thorough bridge, and from single to double
intersection; the exact dead loads, and the amounts
of lumber and iron for each case.

— Mr. Lester F. Ward has published in the U. S.

fish-commission bulletin a list of the marsh and
aquatic plants of the northern United States, which
will be useful to those interested in aquaria and
fish-ponds. The list numbers a hundred and eighty-

one species, sixty-one of which are strictly aquatic,

the balance being found in marshy places. Three
species are said by Dr. Hessel to be injurious to carp-

ponds; viz., Nuphar advena, Nuphar sagittaefolium,

and Bidens Beckii. The si^ecies recommended espe-

cially for carp-ponds are of the strictly aquatic gen-
era, Utricularia and Potamogeton. Of the Composi-
tae, only three species, all Bidens, are given as being
marsh-loving, or aquatic.

— The director of the Imperial Japanese govern-
ment laboratory at Yokohama, Br. A. J. C. Geerts,

died there Aug. 30, aged forty.

— We have just received intelligence of the death
of the distinguished French paleontologist. Dr. Joa-
chim Barrande.
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OSWALD HEER.

Oswald IIeeu, whose death in his scvonty-

fiftli year we announced a fortnight since, was

born in Gla-

nis, Switzer-

land, Aug. TjI .

1809. Inl8is

lie went to

Ilalle to study

theology and

natural histo-

ry, lie began

liis career as a

pastor at da-
rns ; and cer-

tain habits and

manners of :i

clergyman
clung to him

throughout
life, and traces

of them may
even be seen

in his special

paleontological

writings. lie

soon gave up

the ministry,

and devoted

himself exclu-

sively to natu-

ral history ;

and we next

find him set-

tled in Zurich,

where, in 1835,

he founded the

botanic gar-

den, and be-

came its director. In the following year he

was attached to the universit}' as professor

of botany and entomology, — the two studies

which divided his lime throughout his life.

Later, about 18.').5, he transferred his alle-

No. 39. - 1883.

giance to the Polytechnicnm, an institution of

world-wide fame, where he remained the rest

of his life. In 184.5 he founded and became

president of the Zurich society of agriculture

and horticulture. And for twenty years he

was a Rath-

shcrr. or mem-
ber of the

Grand council

of Zurich.

It was not

until 1840 that

he turned Ids

attention to

paleontology,

studying first

of all the fossil

insects of Oen-

ingen. This

task he under-

took at the in-

stance of his

friend Escher

von der Linth.

Knowing him

from his child-

hood, Escher

quickly per-

ceived that a

mind so deli-

cately adjust-

ed to observa-

tion, which no

detail escaped,

was well pre-

pared for the

difficult work

of.detci-mining

and classifying

the numerous

plants and in-

a virgin field,

of his friend,

sects of Oeningen. It was

Yielding to the solicitations

Ileer bravely undertook the suggested work;

and with scarcely an interruption, notwith-

standing a constitution always delicate, he
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hroiight out the remarkable and numerous

memoirs which have given him a place among
the first paleontologists of our time.

Soon after his return to Switzerland, Ileer

associated himself with Froebel (since re-

nowned for his reforms in pedagogy) in the

publication of a magazine under the title of

' Mittheilungen aus dem gebiete der theoretischen

erdkunde,' of which onl}^ four numbers were

ever issued. In the first of these, in 1834,

Heer printed two memoirs on the geographi-

cal distribution of insects and plants in the

Swiss Alps, drawing his material mainly from

his native canton, — memoirs which show,

especiallj' the longer one on insects, that he

must have gathered his facts through patient,

diligent observations of many 3'ears. These

two memoirs appear to have been his earliest

essays. He afterwards expanded the first

iuto a long and better known memoir on the

Swiss Coleoptera. These studies on geograph-

ical distribution formed au excellent basis for

the paleontological work to which he was

shortlj' to devote himself, one great value of

which lies in his careful studies of the relations

which the extinct insects and plants investi-

gated bear to living forms in the same or other

parts of the world. From this time on, not a

j-ear has passed withoiit some sign of activit}-

from this indefatigable student; and his last

volume was only last month rcA^ewed in our

columns. At first the memoir's concerned

mainlj' the transformations or distribution of

Swiss Coleoptera, and the distribution of

alpine plants; but from 1847, when his first

memoir on the tertiarj- beetles of Europe ap-

peared, his attention was directed almost ex-

clusivelj'' to fossil insects and plants, especiallj'

those of the tertiarj" epoch ; and it is here he

has won his renown. The volume upon ter-

tiarj- insects, issued between 1847 and 1853,

opened a new world to science, and will for-

ever remain the classic work on fossil insects.

He brought to it a painstaking and faithful

investigation, which in many cases will bear

the closest scrutiny' at the present time, not-

withstanding the advance of entomologj^ in

the generation since elapsed. Finding that

the determination of fossil insects must de-

pend largely upon a study of their wings, he

made a special iuvestigatiou of the neuration

in living types, and proposed for the first time

a uniform nomenclature for all orders of in-

sects. From its burial in a memoir on fossil

beetles, this scheme received little attention ;

but it remains to-daj- the most philoso[)hical

presentation of the subject.

Although his earlier paleontological papers

were mainlj* devoted to insects, his attention

was from the first attracted to the plants asso-

ciated with them. And, the mass of insects

from Oeningen disposed of, his memoirs now
became more and more largelj- paleobotanieal.

To these he gave a li^'ing interest, from hi&

discussiofls of the probable physical condition

and climate of tertiary time, drawn from the

data furnished bj* the plants. He was a strong

believer in a miocene Atlantis. His first essay,

dealing with ancient climates, was published iu

Giebel's Zeitschrift in 1859, and was after-

wards expanded into a volume, which passed

immediatelj^ through a much enlarged second

edition (in French) bj' the assistance of his-

friend Gaudin.^ Then followed that remarka-

ble series of illustrated quarto memoirs, pub-

lished in various countries and languages in

London, Stockholm, St. Petersburg, Zurich,

etc., in which the collections of various gov-

ernment expeditions are described and figured,

and which he afterwards collected into the vol-

umes which compose his ' Flora fossilis are-

tica ' (7 vols.), companion volumes to his-

'Flora tertiaria Helvetiae ' (3 vols.) and
' Flora fossilis Helvetiae.' His studies upon

past climates were also carried into wider geo-

logic fields, and resulted in his ' Urwelt der

Schweiz,' a living picture of the past of his-

native country, clothed in popular language.

His imagination was here brought into plaj-,

and occasionally expressed itself in verse.

This volume, issued in 18G5, was translated

into French by Gaudin (1875), and into Eng-

lish by Ileywood (2 vols. 1876). To each of

these editions he added supplementary matter,

> This last was also enriched by contributions from several

naturalists, notably Matheron and Saportrt.
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and himself published a considerabh' enlarged

German edition in 1878.

Heer, who. as we have said, was instigated

to his paleontological studies l\v Escher, was

glad to acknowledge his debt to his friend,

whose most illustrious pupil he was. Rarely

have such cordial relations existed between

two men. lie always spoke of Escher in terms

of warm friendship and admiration, and always

seemed to be asking. Did you ever know his

equal? And, indeed, Escher merited his

praise.

Witliout personal fortune, and very often

obliged by illness not only to suspend his

courses, but even to make expensive journeys

to JIadeira, Italj', etc., to regain his strength,

Heer would have been greatlj' embarrassed

but for his friend. Escher possessed a fair

fortune, especially in the latter part of his life ;

and, being childless, he constantly sought op-

portunity to assist Heer, and, so far as possi-

ble, without his knowledge. Escher urged his

gratuities with such delicacy- and kindness

that he seemed to be the one under obligation

when his dear friend would accept his offer-

ings. Escher recognized the worth of his

protegi, appreciated the value of the services

he was rendering to science, and welcomed

with a beaming face every fresh memoir fnjm

I leer's pen.

Heer was a man of verj- retiring habits,

being rarelj- seen in public, even on the street.

His delicate health forbidding his travelling or

making personal explorations, he lived in his

study, where he received fossils from all parts

of the world. Here he accumulated specimens

from the arctic regions, from every countr3' of

Europe, from Asia, and from America. Here

in the midst of cabinets, and with books piled

up on every side, he passed all "his time, yet

always receiving his geological friends with

manifest pleasure. Many a scientific man came
here to visit the illustrious paleontologist,

—

Leopold von Buch, Sir Charles Lyell, von

Ilauer, Geinitz, Fraas, Oppel, Sismonda, Ram-
say, Falconer, Pictet, Studer, Mcrian, Agassiz,

de Zigno, Mojsisovics, Gumbel, Schimper, Zit-

tel, Schmidt, Abieh, etc. While he was asso-

ciated with Heer in the Polytechnicum, Jules

^larcou was a visitor almost dailj-, and relates

how, with a pleased and contented smile, Heer
alwa3-s greeted him after his fasliion, grasping

his hand in both of his. Reclining on a sofa

(for Heer could only work a brief time without

seeking rest) , he would gladlj- converse for an

hour or two upon geological topics and the

numerous problems still requiring solution.

We have said he undertook no explorations ;

yet, in the winter of 18.)4-5.t, he visited Ma-
deira for his health, in companj- with Ziegler

and Hartwig. Several memoirs resulted from

that visit ; and in 1861, with his friends Escher

and Merian, he visited Paris, London, the Isle

of Wight, and Holland. An unusual excep-

tion was his accompanying his friend Jlarcou

on short journej-s to Oeningen, Scliambelen,

Diirnsten and Utznach. and Hohe Rhoneu,

—

favorable locaUties for fossil plants and in-

sects.

Heer worked quite alone, unaided b}- others
;

and he never worked in collaboration with

other men, unless we ma}- except the late C. T.

Gandin of Lausanne, who translated several

of his important works, and in one at least,

tliat on the climate of tlie tertiary epoch, may
be said to have been a collaborator. Heer so

^•alled him. Indeed, it is possible, that had

Gandin not died in the flower of his age, eigh-

teen years ago, he would have worked still

furtlier in concert with Heer, and given his

works a wider circulation. Heer also found

an assistant, as excellent as devoted, in his

daughter, especially during the last twelve

years of his life, many of which, after the dis-

ease wliich attacked him in 1872, he passed

upon his bed. She was ever ready to place

before him specimens, books, plates, descrip-

tions, manuscripts. Always by his side, all his

wishes were cared for by her in the most as-

siduous and intelligent manner.

A man more lovable, more sympathetic, a

life more laborious and pure, one could scarce-

ly imagine. As a man, he possessed the same
irresistible attraction to all who came under
his influence as that which characterized the

late Lady Lyell.
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The portrait given here has been photo-

engraved from a photograph taken in 1864 hy

Heer's brother, Iviudlj- lent for the purpose b_y

Professor Jules Marcou. The signature is

taken from a letter addressed to the writer,

under date of Aug. 13, 1883.

A HEARING OF BIRDS' EARSJ— III.

Section of bone is required for further ex-

amination of the ear parts. There being no
mastoid affair to be considered as such, we
majr proceed directlj' to the ' petrous part of

the temporal ' (the periotic or petrosal bone)
;

the otocrane, or otic capsule, enclosing the

essential organ of audition just as the ej^eball

does that of vision, or the ethmoid bone that

of olfaction. None of this bone is ordinarily

recognizable on the outside of the skull ; though
in the embryo that part which is in especial

relation with the posterior semicircular canal

appears to a slight extent upon the occiput.

The foundation of the bone is laid very earlj'

in cartilage ; traces of the cochlea and canals

being visible in the chick at the fifth, daj' of

incubation, if not sooner, in the primitive car-

tilaginous basis cranii^ — the parachordal plate

of cartilage on each side of the notochord.

On longitudinally bisecting the adult skull, or

otherwise gaining access to the brain-cavit}-,

the whole cerebral surface of the petrosal bone
is brought into view, as in fig. 4, po, op, ep.

In a skull of any size, as that of an eagle (froao

which my description will be mainly derived)

,

there is no difficult}' in making out the parts,

although the periphery of the petrosal is com-
pletely consolidated with surrounding bones.

The petrosal or periotic bone consists of three

distinct bones, which in some animals may
remain long or permanentlj' separate, or be
consolidated with surrounding bones and not

with one another. To see them it is usually

necessary to examine a 3'oung skull, like that

figured. These a,ve the pro-otic, po ; the opis-

thotic, op; the epiotic, ep. In the present case

of the adult eagle, they are Absolutely fused

with one another, as well as with contiguous

bones. The consolidated petrosal appears as

an irregular protuberance upon the inner .wall

of the brain-cavitj', much as the human pe-

trous bone protrudes between posterior and
middle cerebral fossae. It appears to be
much more extensive tlian it really is, because
the superior semicircular canal, too large to

be accommodated in the petrosal, invades the

occipital bone,— the track of the canal being

* Concluded from No. 38.

sculptured in bas-relief, — as at asc, fig. 4.

Behind this semicircular trace, the deep groove
of a venous sinus (se) is engraved upon the

bone, throwing the track of the canal into

still stronger relief. The top of the petrosal

and contiguous occipital surface floors a fossa

which lodges the enormous optic lobes {corpora

bigemind) of the brain ; in the eagle parti}- di-

vided from the general cavit}- for the cerebral

hemisphere hy a bonj' tentorium, like that which
in some mammals separates the cerebellar from
the cerebral fossae. On the vertical face of the

petrosal, or on the corresponding occipital sur-

face, is a large smooth-lipped orifice leading to a

tongue-like excavation wjaich lodges the ttoccu-

lus of the cerebellum, and would therefore seem
to correspond to that slight chink of the human
petrous bone, near the meatus internus, which
lodges a process of the chira mater. In front,

between the petrosal and the alisphenoid (or in

the apposed border of one or the other of these

bones), is a considerable foramen, —-the exit

of the second and third divisions of the trifacial

(figs. 1 and 4, the hole marked 5). Below the

petrosal, between opisthotic and exoccipital,

near theforamen magnum,, is a foramen (which
ma}' be subdivided into foramina) represent-

ing the human /o7'a?)ieji lacerum, posterius, for

transmission of the pneumogastric, etc. (fig.

4, the hole marked <9). Thus, as always, the

bony auditory capsule lies between the exits

of the third division of the trifacial and the

pneumogastric. The general space under de-

scription is continued to the margin of the

foramen magnum by the exoccipital bone (fig.

4, eo). Now, on the vertical face of the

petrosal itself, and in the pro-otic part, far

behind the foramen marked 5 in fig. 4, con-

siderably above that marked S, will be seen
the large smooth-lipped orifice of the meatus
auditorius internus, marked 7 in the figure.

Here enter, as usual, both portio dura and
portio mollis of the old seventh pair of cranial

nerves. At the bottom of the meatus are at

least two openings, small, but separate from
each other. A bristle passed through the

upper (anterior) one of these traces the course

of portio dura (the facial nerve) through the

fallopian aqueduct (' nerviduct,' it would be
better called) , and emerges in the tympanic
cavity near the eustachian orifice. This ori-

fice of exit of the facial is virtually a ' stylo-

mastoid ' foramen, though within the tympanic
;

for the nerve burrows through no more bone in

reaching the surface of the skull. A bristle

passed through the other one of the two forami-

na at the bottom of the meatus practically traces

the course oitheportio mollis, or auditory nerve,
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and can also be made to come out into the

tympanum, either through the vestibular or

cochlear oijening (fenestra ovalis or fenestra

rotunda). In the dr3' skull, either passage is

easily made without breaking down, and ap-

parently without meeting any bony obstacle.

If, now, the whole periotic mass be cut awaj-

from the rest of the skull with a fine saw, and
then divided in any
direction, the bony
labyrinth and essen-

tial organ of hearing
can be studied. It is

best to make the
section in some def-

inite plane with re-

gard to the axes of
the skull,— the ver-

tical longitudinal, or

vertical transverse, or
horizontal, — as the

disposition and rela-

tions of the contained
structures are then
more readih* made
out. Four or five par-

allel cuts will make as

many thin flat slices

of bone, affording

eight or ten surfaces

for examination. The
whole course of tiie

lah^-rinthine struc-
tures can be seen in

sections, which, put
together in the mind's
eye, or held in hand a

little apart, and visibly

threaded with bristles,

afford the required

picture very nicelj'.

At first sight, the

unpractised eye will

recognize nothing but

confusion, — a bewil-

dering maze of bone.

All this cancellated

structure or net-work,

however, is pneumat-
ic ; tiie open-work tis-

sue of l)ono contain-

ing air derived from
the tympanum, and
having nothing to do
with the auditory cavities proper. P.arts of

the bony labyrintli will soon be recognized by
their smooth, firm walls and definite courses,

as distinguished from tiie irregular interstices

Fio. 4.— Ripe chick's ekull, loui^itudiiial BecUon
X 3 diameters. (After I'arker.) In the mandible are seen,

—

mk. remains of raeciielian rod ; f/, dentary bone ; .v/), splenial

;

a, ansrular : *«, surangular ; ai; articular ; ia/>, Internal articular

procuse ; pup. posterior articular process : in the skull, —pn.
the orii^inat prcnasal cartilage, upon which is moulded the

I>reraaxillary, p.r. with its nasal process, npx, and dentary
process, ftpj-; an, septo-nas.il cartilage, in which is seen nn,
nasal nerve ; ntb. nasal turbinal ; etli. ethmoid ; pe. perpendic-
\ilar plate of ethmoid ; iof, inter-orbital foramen : ps. pre-

sphenoidat ref^on ; 2, opih- fnramen; as. alisphenoid, with 5,

foramen for divisions of the Hflb nerve ;/, frontal ; p, parietal

;

«o,supcr-occipital ; ane. superior semicircular canal ; sr, a sinus
(venous) canal; fp, cpiotic; eo. exoccipital; op. opisthotic;

po, pro-otic, with 7, mfatns auilUoriuH iiilerttun, for entrance
of seventh nerve : 8, foramen for vagus nerve ; bo , basi-occipltal

;

III, ijasl-temporal ; U:, canal by which carotid artery enters
brain-cavity ; up, basi-pteryKoid process; ap to rbn. rostrum of
the skull, being the parasplieuold bone underllooring the

basl-spbenoid and future perpendicular plate of ethmoid.

of bone-tissue. They are, as usual, a central

vestibular cavity, with its utricular recess

;

three semicircular canals ; and the cochlear

ca\'it3-, projecting downward like a beak (see

figs, i) and 6, the membranous labyrinth, to

which the incasing bony cavities closely con-

form) . According as the sections have been

made, numerous cross-cuts of the canals will

be seen here and there

as circular orifices

;

the canals themselves

Ij'ing curled like

worms in the petro-

sal and occipital sub-

stance, their ends con-

verging to the central

vestibular cavitj'. As
compared with those

of man, tlie parts are

of great size in a bird :

in the eagle, for exam-
ple, the whole affair is

as lai'ge as the end
of one's thumb, the

whole lengtli of the

superior canal is an
inch or more, and
its calibre, I should

judge, is absolutelj'

about as great as in

man. Tiie cochlea,

though not compara-

tively diminutive,
is in an undeveloped

st.ate, as far as com-
plexity of structure is

concerned, — ligulate

or strap-shaped, a lit-

tle curved on itself,

but making no whorl.

This is substantially

as in all Sauropsida

(birds and reptiles),

for the cochlea does

not coil into a helix

until we reach Mam-
malia. Tlie tongue-

like alfair is simply as

if a part of the first

whorl of a niaiiimal's

cochlea very incom-

pletely divided into

scala veslibuli and
scaln tympani by car-

tilaginous structures representing a modiolus

and its lamina, proceeding from the )>ony b.ir

or bridge between /ene-s^ra ovalis am\ feriestra

rotunda. These are the external (a) and in-
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teriial (6) cartilaginous prisms sliown in figs.

8 and 9. Tlie cochlea ends with a saccular

part, termed the ' lagena.' Details of the soft

parts— membranous, vascular, and nervous
•— will readilj-be made out from Professor
Ibsen's beautiful figures, here reproduced (figs.

5, G, 8, 9), with ample explanatory' text.

The vestibule hardlj' requires special de-

scription, after examination of figs. 5 and C.

In the eagle, if its irregularities of contour
were smoothed out, it would about hold a pea.

Its utricular recess (</) is well developed.
In the language of human anatomj', the

three semicircular canals are the anterior or
superior vertical, the posterior or inferior ver-

tical, and the external or horizontal ; and the

planes of their respective loops are approxi-

mately perpendicular to one another in the

tal one, e, which tilts down backward. The
verticalit}' of the planes of d and/ is preserved.

The canals in birds might be better known as

the superior (d) and inferior (/) vertical,

and horizontal (e) ; though it is not probable,

viewing the great variation in the axes of this

part of the skull, that any terms descriptive

of direction will apply perfectly to all birds.

Whatever its inclination backward, there -is no
mistaking d, which is much the longest of the

three, looping high over the rest, exc"''".!.

the petrosal, and partly bedded in the o '

,

with the upper limb bas-relieved upon tne inner

surface of the skull (fig. 4, asc). The one
marked / loops lowest of all, though little, if

any of it, reaches farther back than d; it is

the second in size, and quite circular (rather

more than a semicircle) . Its upper limb joins

Figs. 5, 6. — Membi-auous .labyrinth of I/aliacivs aibicilla, ^ 2. a, b, cochlea; h, its saccular exti

g, its utricle; (?, anterior or superior vertical sernicircular canal; c, external or horizontal se
inferior vertical semicircular canal ; h, uiembraDous canal leading into aqueduct of the vestibule
X\ie &cala vestibulu Opposite |hi8, at z, are seen the edges of the cartilaginous prisms in the ,/>»

these cartilages proceeds the delicate membrane closing the opening of the cochlea (not si

Fig. 7.— Part of the euperioi' vertical semicircular canal, showing its ampulla, nerve of a

perilymph, x 3. a, that part of the vestibule (alveus) next to the ampulla
opening; c, where it passes into the canal propi

border and sides, as appears clearly at the secti(

beneath it, remote from the wall of the duct.
Fig. S.— Cochlea, x 3. «, external, 6, internal,

or lagena; e, vascular membrane; /, auditory n
membranous zone by its terminal tilaraents:

the lagena; A, filament to ampulla of posterior
Fig. 9.— Section of the cochlea, a, vestibular sur!,

the membranous zone; e, Huschke's process of il

ment to tlie blind sac, /, occluding the fenestra of

lamellae of Treviranus; z, canals in posterior
' (From. Ibsen's Anatomiske undcrsogelser over

a, the canal, fur
e and /;

rtilagin

shed with connect!
ve of the ampulla

us prism; c, membranous zone; d. i

ddle fascicle penetrating the internal

<7, auditory nerve, its posterior fascicle runni
infirior vertical semicircular canal.
an- uf rxl^-rnal cartilaginous prism

ch, witli the margin
r llir c.clika; (/. spongy vascular membra
11 uf the lagena,by whicl'i the nervous filamc
els labyrinth. Kjobenhavn, 1881, p. 17, pi. 1

emity (or lagena); c, vestibule;
nicircular canal; /, posterior or
k, vascular membrane covering

fitra rotunda : from the edges of
vn in the figure).
la. artery, and connective tissue of the
ation of' the ampulla at its vestibular

rtery of the connective tissue, running

d, saccular extremity of the cochlea^
cartilaginous prism, to reach the

e running to the most posterior part of

ti-nding into tf, the lagena; c, section of
the cartilaginous prisms, afi'oi'ds attacb-
branc of the scula vestibuli; h, auditory
micnts enter its cavity.

13-17.)

three planes of anj- cubical figure. In birds,

these terms do not applj- so Well to the situa-

tion of the canals with reference to the axes
of the body, nor to the direction of their loops

;

neither is their mutual perpendicularity so

nearly exhibited. The whole set is tilted

over backward to some extent, so that the

anterior (though still superior) canal, d, in

figs. 5 and G, loops back bej'ond either of the

others ; its anterior limb is also straightened

out. The posterior (though still inferior)

canal, /, loops behind and lielow the horizon-

the lower limb of d as in man, and the two
open by one orifice in the vestibule; but, as

far as the bonj- tubes are concerned, it is not

simple union, for the two limbs, before form-

ing a common tube, twine half around each

other (like two fingers of one hand crossed).

The loop of / reaches very near the back of

the skull (outside). The horizontal canal, e,

is the smallest, and, as it were, set within the

loop of/; its plane, the opposite of that of/.

The bony cav-ities of e and /intercommunicate
where they cross, at or near the point of their
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greatest convexity, farthest away from the

vestibule. This decussation of e and /, like

tiie twining inosculation of / and d, is well

known. It may not be so generally under-

stood that there is (in the eagle ; I do not

know whether or not in birds generally) a

thii-d extra-vestibular communication of the

bony canals. My sections show this perfectly.

The groat loop of d, sweeping past the decus-

sation of e and/, is thrown into a cavity com-
mon to all three. Bristles threaded through

t
'

'f the three canals can all be seen

in t , JJt, crossing one another through this

curious extra-vestibular chamber. I call it

the trivia, or 'three-way place.' It is just

where, in fig. 0, the three niomliranous canals

oussale, — midway between the letters e,/,

and c. It does not, of course, follow, tliat

the contained membranous canals intercom-

municate liere, and it apjiears from Ibsen's

figures that the}- do not. The ampullar dilata-

tions of the ends of the canals are well marked.
The anatomy of associate soft parts is explained

to some extent under fig. 7.

The endolymph maj- contain otoliths simi-

lar to those great concretions called ' ear-

stones ' in fishes. The equilibrating function

of the labyrinth and its fluid appears to have
been determined mainly from experiments
upon birds. The apparatus may be likened to

the glass tubes filled with water and a bubble

of air, bj- a combination of which a survej-or,

for example, is enabled to adjust his theodolite

true ; for a bird somehow knows how the liquid

stands in these self-registering lexelling tulies,

and adjusts itself accordingly. Observations

made upon pigeons show, that, " when the

membranous canals are divided, very remark-
able disturbances of equilibrium ensue, which
vary in character according to the seat of the

lesion. When the horizontal canals are di-

vided, rapid movements of the head from side

to side in a horizontal plane take place, along

with oscillation of the eyeballs, and the animal
tends to spin round on a vertical axis. "When
the posterior or inferior vertical canals are di-

\-ided, the head is moved rapidly backwards
and forwards, and the animal tends to exe-

cute a backward .somersault, head over heels.

When the superior vertical canals arc divided,

the head is moved rapidly forwards and back-
wards, and the animal tends to execute a for-

ward somersault, heels over head. Combined
section of the various canals causes the most
bizarre contortions of the head and body." —
(Ferrier, Fund, of the brain, 187(;, [). .")7.)

Injury of the canals does not cause loss of
hearing, nor does loss of equilibrium follow de-

struction of the cochlea. Two diverse though
intimately connected functions are thus pre-
sided over b}- the acoustic nerve, — audition
and equilibration.

The wonderful and endlessly varied songs
of birds may acquire for us a new significance,
now that we understand tiie mechanism b}-

which these engaging creatures derive pleas-
ure from their own music. Though no two
things can well be conceived more different

than an anatomical disquisition and a bird-
song, either maj- be made to subserve the pur-
pose of a truer appreciation of the other ; and
there may be physiological aspects of even a
'Christmas carol.' Elliott Coues.

Washington, Christmag, 1882.

WHIRLWINDS, CYCLONES, AND TORNA-
DOES.^— I.

The general circulation Xti the winds is at
times interrupted b}- local and teniporar}- dis-
turbances of very varied size and strength, to
which the general name of ' storms ' is given.
Their most constant features arc, a more or less

pronounced inward spiral whirling of the air

near the ground, feeding an up-draught at the
centre, an<l an outflow above ; and a progressive
motion from place to place, along a tolerably
well-defined track. Clouds, and generally rain
as well, accompany the larger storms.

It is our object to explain how these disturb-
ances arise, to examine the causes and methods
of their peculiar action, and to study their dis-
tribution in time and place. With this end in

view, the small dust-whirlwinds that commonly
arise in the hot dry air of deserts will be first

considered. Next will come the great hurri-
canes and typhoons of the tropical seas, and
the less violent rotary storms of our own lati-

tudes, all of which maj- be grouped together as
cyclones. The tornadoes and water-spouts,
sliowing a ])eculiar concentration of power over
a very limited area, will be discussed last.

The dry whirlwinds in flat desert regions
suddenly interrupt the calmness of the air,

.-ind begin turning, catching up dust and sand,
and carrying them upwards through the spiral
vortex to a height of many hundred feet. Thej-
are therefore not at all like tliose win'rls formed
about our street-corners at the meeting of
opi)osing currents of lilustering wind, or the
eddies of greater strength seen in windy moun-
tain regions ; for they arise in a time of quiet,
and begin their motion without apparent cause.
Hence- we must, at the outset, inquire into the

• Based on a series of lectures delivered at the Lowell Insti-
tute, Boston, In January, 1883.
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In such a condition as this, the desert-whirls

may begin. It is clcarlj' not necessary, in

order to produce this result, that the vertical

decrease of temperature shoulrl lie as mucli as

twentj' degrees in three hundred feet, as in the

case just assumed. In order to pass from

the stable equilibrium, through the indifferent

to the unstable equilibrium, it is sutficient, in dry

air, that the vertical decrease should bo greater

than !.(>' in three hundred feet, or greater than

one degree in one^undred and eight3"-three feet.

Moreover, it is important to notice, that, ac-

cording to tills theoretical explanation, tlie

condition of indifferent equilibrium is passed

before the surface-air is, as Franklin (17.53)

and Belt (1859) have said, specifically lighter

than that above it. This would require a tem-

perature difference of at least 5.G° F. in three

hundred feet. It is sufficient that the surface-

air shall be potentiall}- lighter, though ab-

solutelj- (before any motion takes place)

heavier, than the higher layers, as Reye first

showed (1864) ; or, in other words, stable

equilibrium is lost, and indifferent equilibrium

reached, when the surface-air is just enough
warmer than anj" layer above it to make up for

the change of temperatures produced in equal-

izing their densities. Anj" further excess of

surface-warmth brings about theoretic unstable

equilibrium. On the other hand, whirlwinds

of decided activity will not be formed until the

difference of temperature is much in excess of

the narrow limits just given, the strength of the

up-current increasing with its excess of warmth.
Motion of the atmosphere caused by small dif-

ferences of temperature would be very gentle,

and would be perceived onh- in the ' boiling
'

of the air, often seen in summer-time over the

brow of a hill.

It must be, then, the sun's heat, as was sup-

posed, that destro3's the normal stable equilibri-

um of our atmosphere ; and to a disturbance of

this kind we can refer more or less directly all

storms, and, indeed, all winds that blow about

the earth. Without the heat that is constantlj-

showered down on us, we should soon gravi-

tate into :v lifeless condition of stable equilib-

rium, cliemical, organic, and physical, and there

remain in endless death. But the sun allows

no such inactivit}" on its attendant planets : it

keeps them alive and at work.
(To bt continued.)

THE FRENCH ECLIPSE EXPEDITION.
P. .1. Janssen, tlie leader of the French e.\pedition

which visited Caroline Island to observe the solar

eclipse of May 0, has made a report to the French

academy of sciences, which is published in full in the

liuUelin hebdomntlnire tie I' Association scientifique,

no. ISl. It contains, first, an interesting account

of the voyage to Caroline Island, and a brief descrip-

tion of the island, with the difficulties encountered in

landing the instruments; then follows a statement of

the instrumental outfit and the plan of observations.

The search for intra-mercurial planets was assigned

to Messrs. Palisa and Trouvelot. The former us^ed an
equatorial of 0. l(i m. aperture, havin; a short focus

and large field: the latter was provided with an equa-

torial of the same size, which had a finder of 0.08 m.
aperture, thus givins; the observer two telescopes.

The finder had a field of 4°..5, and was used in exam-
ining the region in the vicinity of the sun, while the

larger instrument was intended to give the position

of any strange object that might be noted by means
of its position-circle-!. In order to avoid the neces-

sity of reading the circles, an attachment was made
to both right ascension and declination circles, by
which fine marks could he made upon the circles and
verniers by the observer's assistants, and the corre-

sponding readings determined at leisure. The finder

was also furnished with a reticule containing cross-

threads, and a position-circle for use in noting the

appearance of the corona, to the drawing of which
Mr. Trouvelot gave a portion of the time of the total

phase.

The search for intra-mercurial planets was also con-

ducted by the aid of photographic apparatus, which
Mr. Janssen thus describes:—

' At my order, Mr. Gautier had prepared an equa-

torial mounting with an hour-axis two metres long,

carrying a strong and large platform, upon which were

fastened the following photographic apparatus: a

large camera havini; a lens of eight inches (0.21 m. ),

made by Darlot, giving a field of 20° to 2.0° (plate of

0.40m. by 0.50 m.), and designed for photographing

the corona and the region about the sun with refer-

ence to the stars there found; a second camera, with

a Darlot lens of six inches (0.16m.), giving a uold of

2U° to 35° (plate of 0.30 m. by 0.40 m.), for the same
purpose; and a very fine apparatus by Steinheil, for

studying the corona. A second mounting carried

several cameras with lenses of four inches (0.10 m.),

giving a great amount of light, and designed to deter-

mine by very sensitive plates what are the limits of

the corona, — an .apparatus of great light-power, the

exposure la-*ting during the whole of totality."

For spectrum analysis the following apparatus was
employed: "a [reflecting] telescope of O.oOm. aper-

ture, having a very short focus ( 1 00 m.), and supplied

with a direct-vision spectroscope of ten prisms; the

slit of the spectroscope could be placed at ilifferent

j)osit,ion-angles, and rapidly opened or closed, at the

pleasure of the observer. An excellent finder, sup-

plied with a reticule, was placed near the spectroscope,

and distant from it by such an amount, that, when
one eye had fixed upon some point of the corona in

the finder, the other could obtain the spectroscopic

analysis of this point." There was also attached to

this telescope a biquartz polariscope by Pr.izmowski,

and a spectroscope for showing Kespighi's rings. A
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spare mirror of 0.40 m. diameter was carried as a

reserve, but was not brought into use, as, by great

care, the first was kept uninjured, in spite of the fre-

quent rains and the moisture of the climate.

Mr. Janssen gives the following condensed report

of his own observations, drawn up immediately after

the observations, in accordance with the plan by
which all the observers of the party were governed :

—
" My observations were of two classes, — optical

and photographic. The optical observations were
principally designed to determine whether the coronal

spectrum consists of a continuous spectrum as a

background with bright lines, or if the Fraunhofer
lines exist there generally (an investigation made
especially with regard to the question of extra-solar

cosmic substances). In 1871 I had announced, that,

besides the hydrogen lines, I had established in the

spectrum of the corona the presence of the D line

and of several others.

"In the present eclipse I proposed especially to

solve this question. By means of the optical arrange-

ments above described, I have been able to determine

that the basis of the coronal sijectrum is composed
of the complete Fraunhofer spectrum. The prin-

cipal lines of the solar spectrum, especially J), h, E,

etc., were detected so surely that there can be no

possible doubt of this fact. I recognized, perhaps, a

hundred lines.

"1 recognized this composition of the spectrum,

particularly in the lower or most brilliant portions of

the corona, but not to an equal degree at the same
distance from the moon's limb. The details of this

will be given and discussed at a future time.

" I studied also the rings of Respighi. The rings

did not appear uniform about the moon's limb, but

presented peculiarities of structure which will be

especially discussed in their relation to the question

of the Fraunhofer lines.

" I studied also polarization, but devoted to it only

a few moments, using the excellent biquartz polari-

soope of Prazmowski. The polarization was very

well defined, and possessed characteristics already

recognized.

"Before the observations, I made a preliminary

examination of the corona with the naked eye, and

with an excellent telescope by Prazmowski. This

examination was for the purpose of guiding me in the

subsequent observations.
" All these studies— study of the shape, spectrum

analysis, Eespighi's rings, polarization— were com-

bined with the view of solving the question of extra-

solar cosmic substances. We think that the discovery

of the complete Fraunhofer spectrum in that of the

corona considerably advances this question.

" Photography. — Two great instruments, contain-

ing eight cameras, had been prepared for studying the

question of intra-mercurial jjlanets, and that of the

shape and extension of the corona. With regard to

heavenly bodies in the vicinity of the sun, these pho-

tographs will require a minute examination ; but,

with respect to the corona, it can be said that the great

power of several of the lenses used [that of eight

inches (0.21m.) and that of six inches (0.16m.)], and

also the length of exposure, permitted us to prove that

the corona has an e.itension very much greater than
that shown by optical examination, either with the

naked eye or in my telescope.

"Several of our large pliotographs of the corona
have great distinctness. They show important details

of structure which ought to be discu.ssed. Tlie shape
of the corona was absolutely fixed during the whole
duration of totality."

The reports of Messrs. Tacchini, Palisa, and Trou-
velot are not given, but are alluded to in the discus-

sion of the results of the observations, wiiich next

follows. Mr. Janssen regards it quite improbable that

any intra-mercurial planets exist, on account of the

negative testimony given by Mr. Palisa, combined
with that of Professor Holdeu of the American party.

Mr. Trouvelot's conclusion is less decisive, but the

observer wished to re-examine the region of the sky
before coming to a final conclusion.' The author
adds, " When we consider that the bodies discovered

by Professor Watson in 1S7S can be identified, within

the limits of error to which the method employed by
that astronomer is liable, with two stars in Cancer,-

we arrive at the conclusion that it is to-day extremely

improbable that there exists one or more planetary

bodies of any importance between Mercury and the

sun. Our photographs, although iiot yet completely

examined, seem to lead to the same conclusion."

The duration of totality was found by Mr. Trouve-

lot to be 5m 24».l, by Mr. Tacchini to be 5m 238.

On the subject of the corona, Mr. Janssen thus

writes: —
" 27(6 corona. — Mr. Tacchini's report shows that

this skilful astronomer made remarkable observa-

tions at Caroline Island, especially with regard to the

analogy between the composition of the spectrum
of certain parts of the corona and the spectrum of

comets. It was part of my plan to examine this

correspondence, as is shown by a note drawn up by
me long before the eclipse, and which I read to my
colleagues when we compared our respective reports.

It is a matter which ought to be verified with the

greatest care in future eclipses. However, I leave to

Mr. Tacchini the task of developing his observations.
" It will be seen from my report, that the principal

object of my observations was to decide one point of

the composition of the spectrum of the corona which

' Mr. Trouvelot observed, near Iho cloBe of totality, a star

wbicli he describes as 'bright, and of a pronounced red color;

'

but, by some misunderstanding, its position was not recorded by

the special attachments to the circles above described. Its posi-

tion, tliereforc, cannot be determined, nor thequestion of itti iden-

tilicalion be positively settled. The obscrvcrannounccs(Coni;7(«s

rendus, Sept. 17) that he lias re-examined the region, and finds

no star of the eorrcsp(in<iiiig magnitude and color in the vicinity

of the approximate posilicuL ivliicb he was able to assign to it.

" Although," he adds, " the absence of a red st.ar as bright as

that which I observed in the eclipse seems quite natimilly to load

to the conclusion that the body in question is no other than an

intra-mercnrial planet, yet as the most necessary elements, such

as the position and a disk or a sensible phase, are wanting in

my observation, I think I ought to suspend, for the present, my
conclusions upon the probable nature of the body."

= First pointed out by Dr. C. II. F. I'etera {.Aslron. nadir.,

nos. 2263 and 2254).
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has always seemed to ine very important; viz., -nheth-

er the light of the corona contains an important

proportion of solar liglit. The result surpassed my
expectation in this matter. The Fraunhofer spec-

trum, so complete as I witnessed it at Caroline Island,

proves, that, without denying that a certain part is

due to diffraction, there exists in the corona, and

especially in certain parts of the corona, an enormous
ipiiiniity of reflected light; and as we know, besides,

that the coronal atmosphere is very thin, it must be

that in tlicse regions cosmic matter exists in the con-

dition of solid corpuscles, in order to explain this

abundance of reflected solar light.

" The more we advance, the more we perceive the

complex nature of the regions in the immediate vicin-

ity of the sun; audit is only by persistent and very

varied observations, anil an exhaustive discussion of

these observations, that we can arrive at an exact

knowledge of these regions. The groat eclipse of

ISS;} has allowed us to take a step forward.

"Photography of the corona. — The result of the

studies of the photographs will be given later; for

they require a thorough examination, since they

record many most interesting phenomena. I will

simply say at present, that these photographs show a

corona more extended llian that given by telescopic

examination, and that tlic phenomenon appeared well

defined and steady during the duration of totality.

"Luminous intensity of the corona. — I had pre-

pared a photometric measure, by photography, of the

luminous intensity of the_corona. This experiment
showed that at Caroline Island the illumination given

by the corona was greater than that of the full moon.
The exact numbers will be given later. It should be

noted, that this is the first time that an exact measure
of the luminous intensity of this phenomenon has

been made."
The remainder of the report gives an account of the

return journey of the members of the expedition.

They visited the volcano of Kilauea on the island of

Hawaii, and iiassed a night in the crater on the edge of

the lava lake. Mr. Janssen made some experiments,

which, he states, "show some curious coincidences

between these volcanic phenomena and those of the

solar surface. I was able, .alsi, to obtain the spectrum
of the (lames wliich issue from the lava, and to estab-

lish in them the presence of sodium, hydrogen, and
the carburetted compounds." W. U.

THE HIMALAYAS.^

My predecessor, Sir Richard Temple, selected for

the subject of his address to tliis section last year,

'The central plateau of Asia.' Following him in a
measure over .^ome of the same ground, I have
selected the mountain region south of the Central
Asi.m highlands, viz., the Himalayas, and more par-

ticularly the western portion of that range, as the
subject of this paper. I propose considering this

' Abstract of an nddresa by I-ieut.-lJol. H II. OoDwis-Ans-
TBN. F.K.S., F.G.S., K.K.Ct.S,, etc., president of the Boctlon of
gi'ograpby of tlie Brlllitli anxoclation.

mountain chain with reference to its physical fea-

tures, past and present, and consequently with refer-

ence to its geological history, so far as that relates

to later tertiary times; i.e., the period immediately

l)receding the present distribution of seas, land, rivers,

and lakes. It is not, however, my intention to enter

very deeply into the purely geological branch of the

subject.

The Himalayas, the highest mountains in the

world, comprise, strictly speaking, only the snowy
range seen from the plains of India, bordering upon
the course of the Giinges; but we might, I think, use

the term in an extended sense, so as to include that

which we may call the north-western Himalaya,
north of the Punjab, and also the eastern Himalaya,

bordering on Assam. The orography of this moun-
tain mass lias been recently ably haiuUed by Messrs.

Medlicott and Blanford ; ' and I follow them in all

their main divisions and nomenclature, which are,

based upon a thorough understanding of the rocks of

the country. Some line must be selected where the

term ' Himalaya ' must cease to be used, and this can-

not be better defined than by the valley of the Indus
from Attock to Biinji. On this line we find tlie great

beuding-round of all the ranges. To the mountains
north of the Indus, on its east and west course, the

name 'Himalaya' should certainly never be applied.

For this north-west, trans-Indus part of the Asian

chain we have the well-known name 'Mustagh,' so

far as the head of the Gilgit valley; the -Hindu
Kush ' being an excellent term now in common use

for its extension to the Afghan country.

The observations made by many of the assistants

of the Indian geological survey, more especially by

Stoliczka, and more recently by Lydekker, in the

Himalayas, combined with those made by myself iu

the same region, have, when considered in conjunc-

tion with the ascertained strike of the granitoid or

gneissic rocks, led me to separate the great Central

Asian chain into the following five principal divisions,

with some minor subdivisions:—
1. The main or Central i 4. Outer or lower Hira-

Asian axis, Kuenlun. ' alaya.

2. Trans-Himalaya. .5. Sub-Himalaya.
.3. Himalaya.

In our present ignorance as to the composition of

the chain eastward from the Sutlej, we cannot at-

tempt to lay down there any axis-lines of original

elevation; but the separation of the line of highest

peaks into one range, and the water-parting into

another, is an acceptable solution of the physical fea-

tures, as at present known, of this part of the chain.

1 think, however, that when this ground is examined,

it will resolve itself into a scries of parallel ridges,

more or less close, and oblique to the line of greatest

altitude as defined by the line of high peaks, crossing

diagonally even the main drainage-line of theSanspu;
just as we see the Ladak axis crossing the Indus near

Hanle, or the Pir Fanjal that of the Jhelura. Sir

Henry Strachcy's conception of tlie general structure

was the soundest and most scientific first propounded.
> A. m.inual of du- Kfology of India, 1S79, p. 9.
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He considered it to be made up of a series of parallel

ranges running in an oblique line to the general direc-

tion of the whole mass, the great peaivs being on ter-

minal butt-ends of the successive parallel ranges; the

watershed following the lowest parts of the ridges,

and the drainage crossing the highest, in deep gorges

directly transverse to the main lines of elevation.

We can, in a measure, exemplify the structure of

the Himalaya by that of the bones of the right hand,
with fingers much elongated and stretched wide apart,

of which the wrist and back may represent the broader

belt of granitic rocks of the eastern area; the thumb
and fingers, the more or less continuous ridges of

the north-west, some less prolonged than othei s to the

north-west, such as the Chor axis, which may be rep-

resented by the thumb, terminating on the southern

margin near the Sutlej. The left hand placed oppo-

site will represent the same features to the west of

the Indus. We will even carry this simile farther,

and, as a rough illustration, suppose the intervals or

long basins between the fingers to be filled with sedi-

mentary deposits, and the fingers then to be brought
closer together, producing a crushing and crumpling
of the strata. At the same time, an elevation or

depression, first of one or more of the fingers, then of

another or of the whole hand, has taken place, and
you are presented with very much what has gone on,

upon a grand scale, over this vast area. As these

changes of level have not taken place along the

whole range from east to west in an equal extent,

but upon certain transverse or diagonal lines, undu-
lations more or less great have been the result; and
some formations have attained a higher position in

some places than in others, producing, very early in

the history of these mountains, a transverse system
of drainage-lines, leading through the long axial

ridges.

The last efforts of these rising, sinking, and lateral

crushing, and, as I believe, very slowly acting forces,

are to be seen at the southern face of these moun-
tains, in the tertiary strata that make up the sub-

Himalayan axis (Sivalik), — a topographical feature

which is most striking by reason of its persistence

and uniformity for some 1,000 miles. From Assam
on the east, to the Puujab on the west, bending round
and extending to Scinde, this fringing line of parallel

ridges is found at the base of the Himalayas, some-
times higher, sometimes wider, often forming ellipti-

cal valleys. Only in one part of the belt, east of the

Teesta, are they absent altogether for a distance of

fifty miles. These formations are of vast thickness,

and, in the Punjab, cover an area of 13,000 square
miles. The whole of this material has been derived
from the adjacent Himalayas, and has travelled down
valleys that have been excavated in pre-tertiary times.

This points to a slow subsidence of the whole south-
ern side of the mountain mass, deposition generally
keeping pace with it, broken off by recurring long
intervals of re-elevation.

The next most interesting feature connected with
the former distribution of land and sea is that these

sub-Himalayan formations are fresh-water, or tor-

rential, showing that since nummulitic or eocene

times the sea has never washed the base of the Him-
alayas. In fact, there is no evidence of this from the

gorge where the Ganges leaves the mountains up to

the base of the Garo Hills. I believe that from As-
sam to Scinde there once existed a great river, receiv-

ing its tributaries from the Himalayas, partly a land

of lakes and marshes, the home of that wonderful

mammalian and reptilian fauna which Cautley and
Falconer were the first to bring to light. The south-

ern boundary of this long alluvial plain was formed
by the present peninsula of India, and probably of

the extensicm of the Garo and Khasi Hills westward
to the Eajmahal Hills. Depression has been consid-

erable in the neighborhood of Calcutta, nearly five

hundred feet. At three hundred and eighty feet, beds

of peat were passed through in boring; and the lowest

beds contained fresh-water'shells. The beds, also,

were of such a gravelly nature as to indicate the

neighborhood of hills, now buried beneath the Gan-
ges alluvium. This is precisely the appearance of the

country above Calcutta, on approaching the present

valley of the Brahmaputra. The western termination

of the Garo Hills sinks into these later alluvial depos-

its; and along'the southern face of the range, up to

Sylhet, the waters of the marshes during the rainy

season wash the nummulitic rocks like an inland sea,

and point to the very recent depression of all this area.

The isolated granite hilltops jutting up out of the

marshy country from Dhoobri to Gwalpara, and on to

Tezptir, all testify to the same continuous depression

here. It is exactly north of this that we find the Si-

valik formations, absent at the base of the Himalayas.

This gradual depression of the delta of the Gan-
ges, the relative higher level of the water parting and
shifting of the Punjab rivers westward, appear to be

only the last phase of that post-pliocene disturbance

which broke up the Assam sub-Himalayan lacustrine

system draining into the Arabian Sea. Zoological

evidence, which I cannot here find space to quote, is

also in favor of this former connection of the now
separated waters of the Ganges and Indus basins, and

the hill-tracts of the Garo and Khasi Hills with penin-

sular India.

Within the mountains in the old rock basins —
and these are analogous to the valleys of the Alps
— are pliocene and post-pliocene beds of great thick-

ness, but of fresh-water origin; the remnants of

which are to be seen in Kashmir and Scardo at in-

tervals, along the valley of the Indus, and that large,

now elevated, accumulation at the head of the Sutlej

River in Hundes, — all in the more sheltered por-

tions of the valley basins, untouched by the denuding

action during the glacial period. The extent and
displacement of the upper pliocene beds in north

Italy and here are very similar. Often abutting hori-

zontally against the mountains, they are in other

places found tilted at considerable angles on the

margin of their original extension. Wlien we ex-

amine their contents, we find that the fauna of that

time, in Asia as well as Europe, was more African

in character, and included the hippopotamus, croc-

odiles, and tortoises; of which, the common croco-

dile, the gavial or long-snouted species, and an Emys,
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have survived the many geological changes, and
still inhabit the rivers and low grounds of India

to-day. The fresh-water shells are the same now
as then. Many species of antelope lived in the

neighboring plains and uplands. The elephant was
there in the zenith of its existence, for no less than

thirteen species have been found fossil in northern

India.

If we now turn to Europe to compare formations

of similar age, Lombardy and the valley of the Po,

with the southern side of the Alps, present to us

somewhat similar physical features. A large area

of about the size of the north-west Punjab, once a

part of the miocene sea, is occupied by a remnant of

rocks of that age, considerably elevated and tilted,

but not to such an extent as those of the Himalayas.

Near Turin these dip towards the mountains; and a

very short examination shows the undoubted glacial

character of some of the beds; and, as the whole
formation is marine, their large sharply angular

material, much of which is Jurassic limestone, was
probably transported from the adjacent mountains
by the agency of ice in a narrow sea.J After the

great crushing and alteration of the previous out-

lines of the, whole country, another sea filled the

basin of the Po, and pliocene deposits were laid down
in a sinking area extending to the base of the moun-
tains all round the new bay or gulf. Re-elevation

again set in, and with it, or soon after it, the advent

of another and the last glacial period.

Before the last great elevation of the alpine chain,

the whole line of seacoast. therefore, ran even high

up the long deep valleys of Maggiore, Como, Garda,

etc. Then came the gradual but uneven elevation

of the whole area, including the miocene hills south

of the Po; and lacustrine and estuary conditions

prevailed over much of the plain country. The
lapse of time was probably enormous ; and, as the land

rose and the sea retired, the climate gradually became
cooler, and ushered in the glacial period. With the

change and the increased volume of the mountain
torrents, the destruction of the upraised marine plio-

cene beds commenced, and finally culminated in the

extreme extension of the glaciers, even into the plains.

The denudation of tlis formation has been enormous
along the base of the Alps, and only mere remnants
are to be found. Their preservation is due to their

being in position where the great denuding force,

the ice, has been unable to touch them : in other in-

stances the early deposition of moraine matter upon
them has acted liked a shield, and prevented their

entire destruction.

The scattered remnants of the pliocene formation
south of the Alps show well how soon a great for-

mation may be completely destroyed by denuding
forces.

' Xo trace lias been observed of this glacial period in the

miocene of India. The moat lofty portions of the chain had not
then attained a greater elevation, probably, than 14,000 to 18,000

feet, and the outer axis-lincfl far less. However, In the tertiary

bed)« (middle eocene?') of the Indtis valley, below T.eh, such
conditions are indicated by I.ydekker (^.}femoira of geological

suTVfy of India, vol. xxii. p. 104, which 1 have received since this

address was sent to press).

It is an established fact, that the great valleys of

the Alps and Himalaya existed much in their present

form during miocene times ; and they may owe
tlieir excavation partly to the glacial action of that

period, when these mountain slopes rose from the

plain or margin of the ancient sea, far in front of the

present line of slope, and were far higher than now.
It is not improbable, that, during the earlier exten-

sion of the glaciers into the Maggiore basin, the sea

still had access to it. This would have greatly aided

in the removal of the marine deposits, and then the

deeper erosion of its bed near the Borromean Islands,

so well put forward by Sir Andrew Ramsay. When
we see the gigantic scouring which glaciers have
effected in the hardest rocks on the sides and bottoms
of valleys, when we know for certain the enormous
thickness they reached in the Alps, I do not doubt
for a moment their capability of deepening a rock

b.tsin very considerably, or their power to move for-

ward over and against slopes so low ,as 2° to 3°.'

Passing from the glacial action displayed in the

outer -\lps to that in the Himalaya, we find ample
evidence of a period of great extension of such
conditions, first in the erratics of the Attock plain

and the Potwar, lying fifty to sixty miles from the

gorge of the Indus at Torbela. We have again the

fact that in Ballistan, in the Indus valley, glaciers

have twice descended far beyond their present limits,

first down to Scardo itself, and then to some thirty

miles below their present limits; while the glaciers

of Nanga Purbet, towering above the Indus some
22,000 feet, must have descended into the bed of that

river.

In fact, examples of the former extension of glaciers

are wide-spread along the chain of the Himalayas
from west to east. True moraines and moraine-

raounds, at 16,000 feet on the north side of the

Baralasa Pass, attest the presence of glaciers on the

elevated plain of Bukshu, where now the snow-line

is over 20,000 feet. Drew gives much valuable in-

formation regarding their former size. On the east,

in Sikkim, Sir Joseph Hooker has described moraines
of great height (700 feet) and extent. Still farther

south and east, in the N.aga Hills, a short period of

greater cold is indicated by the moraine detritus

under the loftiest portion of the Burrail range. In

latitude 2.5° 30'.

^Yhatever may have been the length of the glacial

period in the Alps,— and it was very considerable,

—

in the Himalayas it cannot have been so long and
so general, although to a certain extent contem-
poraneous.

In the Alps, glaciation meets the eye on every side;

and the mountain?, up to a distinct level, owe their

form and outline to its great and unlvcilsal extension.

In the Himalayas it is difficult to trace polished sur-

faces or striae markings, even i)i the neighborhood

of the largest glaciers that are now advancing in

* There appears to be too great an advocacy, on the one hand,

of Ice.action having done all the work of denudation; while, on

the other, some writers consider this to have been ''Xtremely

limited. It is the combination of the two forces, I think, that

effects so much, and in so different a manner and degree.
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full activity. Although of such great length, these

Himalayan glaciers could never have reached the

enormous thickness which the earlier alpine glaciers

attained.

Two periods of glacial extension are clearly de-

fined, separated by a milder interval of climate.

During the earlier glacial period the Indus valley was
filled with those extensive lacustrine and fluviatile

deposits, mixed with large angular debris, such as we
see at Scardo, which may be coeval with the extreme

extension of the alpine erratics, so far as the miocene
hills south of Turin.

The second period followed after a long interval of

denudation of the same beds, and would correspond

with the last extension of the great moraines of

Xvrea, JXaggiore, Como, etc., followed by a final re-

treat to nearly present smaller dimensions. jSfowhere

on the south of the Himalaya do we find valleys

presenting any featiu'es similar to those of the

southern Alps, particularly on the Italian lakes,

which are, X believe, the result, in the first place, of

marine denudation, succeeded by that of depression,

and finally powerful ice-action.

This attempt to bring before you some of the great

changes in the geography of Europe and Asia must
now be brought to an end. I am only sorry it is not

in more able hands than mine to treat it in the

manner it deserves, and in better and more eloquent

language; but it is a talent given to but few men
(sometimes to a Lyell or a Darwin) to explain clearly

and in an interesting form the great and gradual

changes the surface of the earth has passed through.

The study of those changes must create in our minds
humble admiration of the great Creator's sublime

work, and it is in such a spirit that I now submit for

your consideration the subject of this address.

FRENCH GEOGRAPHICAL EXPLORA-
TIONS.^

Since the last re-union of our societies, we have

seen the complete success of the French expedition

to observe the transit of Venus. This phenomenon,
important for astronomy, which requires a unity of

measurement of the celestial spaces, should also be

of interest to geography, for the unity sought is the

correct distance of the sun from the earth. We
already know the distance of the moon from the

earth, about ninety-six thousand leagues, of which I

can easily form an idea, as it is the distance I have

traversed by land and sea since 1854, the time that I

commenced my isthmus travels. " The French expe-

dition sent to foreign parts to observe the transit of

Venus has obtained a great and well-earned success,

of which they are justly entitled to be proud." So
says one of the most eminent French savants, Mr.
Dumas, who has largely contributed to that success.

It now remains, and it is not the least ditficult part

of the task, to compare the results obtained, in order

to submit to a delicate analysis the infinitesimal

differences, which correspond to errors of hundreds
1 Address by Ferdinand de Lesseps before tbe geographi-

cal congress at Douai. Translated from Cosmoa-les-moiides, vi.

91, 121.

of kilometres, in the distance sought. Savants have,

it is true, more than a century to make use of the

observations of 1882; for the phenomenon will not
take place again till the year 2U04.

At the extreme east of Europe we find in process

of execution a work whereby modern science shall

again assert her superiority by a success which the

ancients gave up. Throngh the initiative of Gen.
Tiirr, the Isthmus of Corinth is at this moment being

cut, which will shorten by about two hundred and
fifty kilometres, on an average, the voyage between
the eastern and western parts of the north of the

Mediterranean. In the course of the present year,

the two plains at the side of the Gulf of Aegina and
the Bay of Corinth will be cut away, and workmen
will attack the solid mass of forty-seven metres,

which it is desired to cut away to eight metres below

the level of the sea. It is, in minimo, the cut of the

Isthmus of Panama, the length of which is seventy-

three kilometres instead of six kilometres; that is,

double the distance between the garden of the Tuille-

ries and the Arc de Triomphe in the fitoile at Paris.

Some distance north of Corinth, there is unfolding

another episode of the struggle between these two
rival powers, the earth and man. There the work
has begun which will transform a marshy lake Into

fertile plains. In a few years, broad Lake Copais will

sufier the fate of Lake Fucino, Lake Fessara, Lake
de Harlem, and the marsh of Pinsk.

There is still a fourth isthmus to cut. The king of

Siam has authorized a survey for a maritime canal on
his territory, between the Indian Ocean and the seas

of China and Cochin China. The object is to escape

the dangerous Strait of Malacca, and gain six hundred.

leagues from Europe to the extreme east.

In Arabia, Mr. Charles Huber, who two years ago-

successfully accomplished a mission for tbe minister

of public instruction, has resumed the journey he

made so fortunately ; but he wishes to proceed farther

than at that time he was able. At present he is at

Palmyra, copying rare inscriptions; and, this com-
pleted, he will set out for Hall, for the Nedjed, and
perhaps farther if circumstances favor his energy and

firm will. The Arabian peninsula is one of the fields

of study where French science has a long standing

and very honorable record. We can but hope that Mr^

Huber may show himself worthy of his predecessors..

In the extreme east, Cochin China and Tonquin'

have been most recently explored by the French, and

I should like to recount the discoveries of Dr. N^is

and Lieut. Saptans at the sources of the Donnai. The
former is at present en route for the region which he

has already visited. Ethnography and anthropology,

which are his special objects of study, will no doubt,

acquii-e new information, full and exact, from Dr.

Nfiis's present journey. The study of the ancient-

civilizations and of epigraphy engages the attention

of Capt. Aymonier, who has just finished a fruitful

exploration at Cambodia. The parcels recently sent

to the museum of the Trocadero testify to the im-

portance of the results gathered by Mr. Aymonier,

who is one of the most distinguished, perhaps the

most distinguished, representatives of Indo-Chinese
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students. Tonquin is known to us only by its delta,

which has been an object for fine work by French

hydrographic engineers. Beyond, to the right and

left of the Hed River, surveyed first by Mr. Dupuis,

and afterward by Jlr. de Kergaradec, we know noth-

ing, or almost nothing, with certainty. Last year,

in the face of dangers to which his companion Mr.

Courtin succumbed, Mr. Villeroy-d'Augis made an

examination which has given us the first rough

sketch of the course of the Black River. The mineral

resources of Tonquin, on the coast at least, have

been ascertained by J[r. Fuchs in a recent voyage;

and this distinguished engineer seized the opportu-

nity to gather the first materials of the geological

constitution of that part of Anam, as well as the

rest of Indo-China. The events which are taking

place at Tonquin we cannot examine; but they will

lead, doubtless, to a state of things which will render

journeys practicable. Mr. Harmand, who was con-

spicuous at tlie beginning of his career for his impor-

tant explorations, will doubtless lend his co-oper.ation

to the French explorers who are about to set out for

these parts of Asia.

If we turn our eyes toward Africa, we see several

Frenchmen engaged in the contest which will defi-

nitely free this continent to science in opening it to

civilization. For all Algeria the time of exploration,

properly so called, is past. The country surveyed by

geodesians is open to military topographers, who will

give us a representation of it as beautiful and as cor-

rect as the map of France. At the instigation of

our colleague. Col. Perrier, chief of the geographical

service of the army, the surveys are being followed

up, and the publication of the work will soon begin,

to be continued without interruption.

For the extreme south of Orange, geography had

only a series of isolated guide-books, witli a few de-

scriptions carefully made, but limited. Wars have

drawn to this territory a troop of surveyors, whose

campaigns have resulted in a survey, based on a tri-

angulation, of all the country between Meclieria, the

terminus of the Orange railroad, and the great oasis

of Figuig. I certainly do not err in asserting, that the

officers who have accomplished this difficult and dan-

gerous work, Capt. de Castries and Lieuts. Brosselad

and Delcroix, deserve well of geography.

In France the events in Tunis have been watched

with much interest. Geography will gather the first

fruits from these events. Here, again, wc were re-

duced to information confined to the surroundings of

Tunis, and certain points of the regency, and very

estimable itineraries, but whose loose threads circum-

scribe vast regions left blank on the charts or timo-

rously sketched. Following our exploring column,

skilful surveyors have continued to fill up these gaps.

Their records have been completed, and arranged

methodically by officers attached to the geographical

service of the army. If I am correctly informed, this

service now possesses the materials for a large map, on

which Tunis will appear in a decidedly new light,

with the arrangement of its valleys, the character and

projection of its prominence, and the precise position

of its centres of population.

The minister of public instruction, on his part, lias

organized an expcdilion for the scientific exploration

of Tunis. Already, from an archeological stand-

point, important discoveries have been made on this

ground, wliere exist tlie relics of several great civiliza-

tions. The learned work of Mr. Charles Tissot, tlie

correspondent of the institute, formerly ambassador

to London, will be, as far as concerns the Roman
epoch, a fine and substantial introduction to the in-

vestigations undertaken. Our protectorate will re-

vive the Tunis of the past, while it creates a Tunis

of the futtue. Here is the opportunity to mention

the scheme in regard to the interior African sea, ren-

dered practicable by tlie perseverance, disinterest-

edness, and knowledge of Commander Roudaire.

Other surveys, executed during this campaign by the

engineers whom Capt. Henry leads, fill up the gaps in

the previous works, complete the information regard-

ing the banks of the Senegal or lis tributaries, and

prepare the route towards Banimakoo for the next

expedition. This time a larger parly must be sent

out than on preceding expeditions, and they ought

to advance farther. After having, while the road

was making, removed, without striking a blow, the

cliief of Moorgoola, who was hostile to us, and after

taking by assault the village of Daba, where advance

was opijosed, the coliiinn fin.ally arrived at Banima-

koo, Feb. 1; and, on the 7th, Col. Borgnis-Desbordes

laid the first stone of the fort. From this first jour-

ney, under the direction of Capt. Bonnier, the sur-

veyors, who included some experienced officers (Capt.

Valliere, for instance), have brought back very com-

plete results, extending over the ground between Kila

and Bamniakoo, and in the surrounding countries,

Fooladoogo, Gangara, and Bel^doogoo. They have

also contributed largely to the geography of a coun-

try lately only touched by a few explorers.

I do not know that you will agree with me; but I

sec, in these three expeditions of Col. Borgnis-Des-

bordes, a very interesting moral side. Let us imagine

a handful of men setting out from Calais, to reach,

in a certain time, the neighborhood of Vienna or

Budapest: let that be the distance. You know

the difliculties tliat were encountered. After a long

journey in barges on the Senegal, it was necessary,

under a burning sky, to make weary marches across

districts covered with high grass or with thorny plants,

and across calcined plains. They must scale steep

acclivities, pass through innumerable swamps, slimy

and malarious. They must venture through naiTow

patlis on the sides of cliffs into defiles, — veritable

Thermopylae, where a few might stop an army. After

the departure, fever attacked the column, and each

d.ay claimed its victim. Nevertheless their courage

did not fail. At times they were compelled to fight,

and to the ravages of fever was added the fire of an

enemy who could not be disregarded. Sometimes

they stopped; but then they were obliged to work

without relaxation in building a fort, for the season

was advancing. Three times in succession our sol-

diers, under such circumstances, have penetrated to

the heart of the western Soodan, led by a man har-

dened by bravery, lie was commissioned to push to
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the Niger the line of stations which should establish

our claims. He advanced straight to his object: the

difficulties of detail discouraged him no more than

the unforeseen disconcerted him, or than danger

frightened him. Thus supported by officers worthy

of their leader, and by soldiers full of devotion, he

has accomplished his whole task. The little phalanx

re-embarked on the Senegal, ragged, worn out, ema-

ciated, and reduced more than a third; but they had

nobly and simply performed a grand deed.

Before leaving the Senegal, I would not forget to

mention the efforts of Dr. Bayol to contribute to the

geographical knowledge of these countries. Tou may
already see, on the map of Africa, very carefully

prepared by Capt. Lannoix for the geographical ser-

vice of the army, the line of travel which, in his pre-

ceding journey, Dr. Bayol followed between Timbo
and Medina, in a country still unknown. At present

he has just traversed more than three hundred and
sixty kilometres in a country, also left blank, or nearly

so, on the maps. Lieut. Quiquandon, his companion,

gives us a survey of the line of march, which, retreat-

ing from the Niger, will join the line of march of

the Austrian traveller, Lenz, on his return from Tim-
buctoo. This is an important paper for geography.

Mr. Bayol has arranged so that, up to S^gala, the

states through which he has passed have accepted

the protectorate of France. Besides the treaties to

this effect, he brings back collections which will con-

tribute largely to the geological and zoological de-

scription of this zone of the African continent.

If, now, we turn farther south, as it were symmet-
rically with the Senegal and the Niger, we shall come
to the Ogowe and the Kongo. Here, too, we find a

man firmly resolved to secure for France a country

worthy of her on the banks of the Kongo. Here
Mr. de Brazza (for you all have recognized to whom
I refer) is at work. As I speak to you now, he must
be en route for the great river, the inhabitants of

whose banks will, without doubt, gladly welcome
back an explorer who was always full of justice and
humanity toward them. It is said that difficulties

exist between Mr. de Brazza and Mr. Stanley. The
situation has, I think, been much exaggerated. Let

us not forget that the origin of the enterprise to

whicli Mr. Stanley devotes his energy is due to his

Majesty the king of Belgium, and was formed for the

purpose of sparing the travellers of all nations a part

of the dangers of their enterprises. The generous

founder of the International African association will

certainly do all in liis power to establish kindly rela-

tions between two of the most illustrious pioneers of

civilization and of science. Besides, Mr. de Brazza
would not falsify by bis acts tlie words which he
uttered at the last banquet of the Societe' de geo-

graphic, when he received from the hands of his

fellow-explorers the Frencli colors: "There, where
I shall be commissioned," he said, "to carry the

colors you present to me, they will be a sign of peace,

of liberty, of science, and of commerce; they will be
kind and compassionate with the weak and courteous,

but firm with the strong." Let us, then, be patient.

Let us not expect, that, under the present circum-

stances in equatorial Africa, evolution and progress

can be very rapid. Let us also not forget that we
owe all respect to the claims of our friends the Portu-

guese to certain regions bordering the Kongo.
I would not neglect to invoke your sympathies for

the calm courage with which, in western Africa, on the

route of the great lakes, Mr. Bloyet accomplished

the mission placed upon him by the French commit-
tee of the International association. The travellers

of several nations could tell us what protection they

have received, what support, what counsels, they have
obtained, from Mr. Bloyet. It is his courage which
assists in the noble task of making the French name
loved and respected by the natives of these hostilely

inclined countries. Still nearer the lakes are our
Catholic missionaries, some of wliom have already

given to geography useful data of the countries in

which they are engaged. The same is being done,

also, by French evangelical missionaries farther south,

in the region of the Lessooto. One of them, Mr.
Kurger, is busily at work, perfecting a map of the

country. We hear little from Mr. Victor Giraud,

wlio is proceeding in the direction of the great Lake
Banguelo, south of which Livingstone died. Our
best wishes accompany the young explorer, whose
character, knowledge, and equipment warrant us in

expecting much of him.

Before leaving Africa, I wish to mention one who
has already proved himself a distinguished traveller.

I refer to Mr. Georges Rexoil. He is engaged at the

south in the large peninsula of the Comalis, which
he has explored at the north with so great success.

If he succeeds in penetrating into this unknown and
formidable region, lie will certainly garner a new
scientific harvest not less rich than the preceding.

Allow me to approach America, and briefly speak

to you of the cutting of the American isthmus be-

tween Colon and Panama. Two years have been

spent in preparing the field of battle. The entire line

is occupied by our workmen and machines. The
director, Mr. Dingier, engineer-in-chief, wlio has just

set to work our corps, has returned to Paris to report

both his plans and his preparations to inaugurate the

canal in 1888. In the course of tliis year, till July

of the year following, he will each month remove
from tlie cut a million cubic metres of debris, and
from that date two million cubic metres a month,
making twenty-four million a year. The enterprise

will be finished during the following four years. I

intend to visit this magnificent work early in 1884,

and I hope that delegates from our geographical so-

cieties will accompany me. I must not leave Central

America without respectfully referring to the suc-

cessful perseverance with which one of the most de-

voted missionaries sent out by the minister of public

instruction, Mr. Desird Charnay, has explored the ruins

of Yucatan. His researches and discoveries, together

with his inferences, certainly throw unexpected light

on the former obscurity of the American civilizations.

The feeling of sadness wliich we all experienced,

on learning the terrible ending of the expedition of

Dr. Crevaux, is still with us. Since then, only

vague rumors have reached Europe in regard to this
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tragedy in the heart of South America. Mr. Tliouar,

a young French traveller, is now facing dangers of

every description, in his attempt to discover the re-

mains of our unfortunate countrymen. Gathering

information, and supported by good will on all sides,

he is making slow but regular advance. We can

only hope that he will attain his object; while we do

not ignore the dangers to which he so generously

exposes himself in trying to penetrate, accompanied

only by an interpreter, a country inhabited by In-

dians who overthrew the mission of Dr. Crevaux.

Our warmest hopes for success go with him in his

noble undertaking.

At the extreme south of America, at Tierra del

Fuego, a French mission, established a year ago, has

been commissioned, in accordance with the interna-

tional programme, to make meteorological and mag-

netic observations. We look forward to the next

return of the guard-ships, whose work, accomplished

under the direction of Mr. Martial, commander of

the Romanche, will form a valuable contribution to

the physical geography of these parts.

Finally, after a successful expedition to tlie north-

ern latitudes, in the polar seas, which, since the voy-

age of the Recherche, have scarcely seen the French

flag, one of our countrymen, Mr. Charles Habot, is

at present continuing in Kussian Lapland the inves-

tigations which he began in Sweden. The region

which he includes still offers a vast field for geo-

graphical and geological study.

Such, my dear colleagues, are the chief means by

which the advance of French geography, in its most

active and most persistent form is disclosed. I might

still speak to you at length, but we must not deserve

the reproach of weaving for ourselves crowns; and,

in the noble titles I have just recalled to you, we

should see rather the obligations they place upon us

than the satisfaction which they bring to our proper

national pride.

LETTERS TO THE EDITOR.

Marriage laws of the Omahas and cognate
tribes.

The Dakotas or Sioux still have mother-right
in some of their tribes, and I cannot say how far

the following statements apply to them; but the
Omahas, Ponkas, Kan.sas, Osages, and others have
father-right, and are governed by the principles here
given, with one exception, — the Kansas have re-

cently disregarded their laws, and have begun to

marry in tlie gens.
The Omaha tribe is divided into ten gentes or clans,

each gens having its special place in the tribal circle.

In the figure the numerals denote the gentes, and
the letters the sub-gentes.
Suppose that I belong to 1, the Elk gens, which is

also my father's gens: I cannot marry any female
of that gens. If my mother belongs to 2, a buffalo

gens, I c.innot marry any woman of that gens.
Suppose that my father's mother belonged to 3 a,

my mother's mother to 4 a, my father's father's

mother to 5 a, my mother's father's mother to 6 a,

my father's mother's mother to 7, and my mother's
mother's mother to 8 a: I cannot marry any women
of 3 a, 4 a, 5 a, 6 a, 7, or 8 a, if I know of their re-

lationship to me; but I can marry any women of

the other sub-gentes. 3 b. 3 c, 3 d, 4 b, 4 c, 4 d, 6 b,

5 c, •') d, « b, 6 c, 6 d, 8 b, 8 c, or 8 d, as they are not

my full kindred.

1

I can also marry any women of 9 or 10, if they are

not forbidden to me for other reasons; that is, if they

are not my aflinities, such as the wives {real or possible)

of those whom I call my fathers, mother's brothers,

grandfathers, sons, sister's sons, or grandsons.
Principles considered. — 1. Marriage in the father's

gens forbidden. 2. Marriage in the mother's gens

forbidden. 3. The regulation of the sub-gens. 4.

Potential or possible marriages must always be kept

in mind, and kinship terms are based upon them.
J. Owen Doksey.

Woshington, D.C.

Francis Gallon's proposed ' Family registers.'

Mr. Francis Galton is now planning to push his

inquiries into the laws of heredity upon a more ex-

tensive and systematic scale than ever before. The
success of his early work, ' Heiedilary genius,' led

him to observations in a wider field, which extended
over several years, and were collected in his very

valuable book, 'Inquiries into the human faculty,'

which appeared last spring. His new proposal in-

volves the collection of a large number of family

biological histories, to extend over three or four

generations, and to be obtained by circulating an ex-

haustive schedule of printed questions. The writer

has just received a copy of the latter, together with

a prospectus of the general plan, which Mr. Galton
will call ' Family registers.' The revised schedules

will shortly be ready for distribution. lu the mean
time an abstract of the prospectus and schedule may
be given.

Mr. Galton foresees the difficulties which he will

encounter; and, appreciating that the obtaining of ac-

curate family liistories of health and disease among
laymen is almost out of the question, his prospec-

tus appeals principally to the medical profession.

Among doctors, all inherited disease is a disease,

and not necessarily an hereditary disgrace, as most
of the laity are apt to regard it. In this class, also,

the scientific interest attached to inlierited imperfec-

tions of physique or mind often overbears every other

feeling. At all events, although the aiion?/moi(-i will

be strictly maintained, Mr. Galton seems to expect

that few non-professional persons will be ready even
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to put upon paper the rather searching register of re-

plies.

The narrowest scope of inquiry, to be of any value,

must embrace tliree generations; but the results will

be far more reliable when tliey cover four. The latter

would relate to at least thirty-six persons, which Mr.
Gallon reckons as follows :

" On the side of the con-

tributor there are his two parents, four grand-parents,

an average of three uncles and aunts on each of the

two sides, three brothers or sisters, and himself: this

makes sixteen persons. There is another set of six-

teen for the relatives of his wife in the same degrees.

Lastly, I allow an average of four children." A sin-

gle family register of this size, therefore, at least

involves the filling-out of nearly thirty-six of the

schedules, which will be no light task, even with the

most favorable opportunities of obtaining informa-

tion. The persons whom Mr. Gallon anticipates will

assist him the most are young physicians, married
and with children. In case the grand-parents are liv-

ing, their field of information-will naturally be very

wide. Partly as an inducement to men of this class

to undertake such a task, partly as a pecuniary re-

turn for the time which it must necessarily occupy, a

series of prizes will be offered, amounting, altogether,

to £.500, including, probably, ten prizes of £25 each,

and others not to exceed £.50 nor fall short of £5.

The returns areto be sent with mottoes, but no sig-

natnre ; the name and address to be enclosed in a sep-

arate envelope bearing the motto. The merit of the

returns will be estimated by the clearness and ex-

bausliveness of statement, the number of generations

treated of, and the appendix (see beyond).
The returns asked for are in abstract as follows

:

1. A separate and full biological history of each
member of the family in tlie direct line of ascent;

2. A very brief statement of the main biological facts

in the lives of members of the collateral lines of

ascent, that is, of the uncles and aunts, great-uncles

and great-aunts, etc. ; o. A full description of the

main sources of information for 1 and 2; 4. An ap-

pendix which will include an analysis of the medical
history of the family, showing the peculiarities which
have, and have not, been, transmitted, and their iden-

tical or changed form. All communications to be
addressed to Francis -Gallon, 42 Rutland Gate, Lon-
don (S. W.), England.
Mr. Gallon has reduced the collection of statistics

to a fine art, having arranged this schedule with the
greatest ingenuity. The near and remote relation-

ships are indicated by simple symbols; and, by means
of horizontal and transverse columns, the required
facts can be condensed into an astonishingly small
space. . Each schedule is intended to cover six peri-

ods in the life of the person described, from childhood
to late in life, and at each of these periods to give a
statement of, yl, conditions of life; B, personal de-

scription; C, medical life-history. Under .4 are such
topics as town or country residence, and sanitary
influences generally. Under B are descriptions of

feature and physique, of habits of work and mus-
cular force and quickness, keenness of sight and
dexterity, artistic and allied capacities, peculiarities

of character and temperament. Under C are dis-

eases, accidents, malformations, age at death, etc.

Other facts solicited are, order of hirth, age at mar-
riage, number and sex of children. All this is upon
one side of a double sheet, and relates to one person
in the direct line of ascent. Upon the reverse of the
sheet, similar inquiries are made in the collateral

lines, or among the brothers and sisters of the person
described.
Mr. Gallon believes that the interest in each family

register will increase rapidly as the investigation goes
on, and family histories will result of far more ac-

curacy than could be collected in any less methodical
system. The scheme is so much more comprehensive
than any thing which has preceded it, that it certainly

promises us a much deeper insight into the laws of

heredity than we have at present. The moral value
of this, and, u\ fact, of much of the life-work of this

author, lies in the dissemination of the stern truth,

which is as old as the Mosaic law, that the character
of the next generation depends, perhaps, less than
we are apt to think upon the education and training

we prepare for them, and more upon the life-conduct

of the present and the preceding generations.
IIexuy F. Osbohn.

MAUDSLEY'S BODY AND WILL.

Body and will: being an essay concerning will in ils

metaphysical, physiological, and pathological as-

pects. By Henuy Maudsley, M.D. London,
Kegan Paid, Trench, If Co., 1883. 84-333 p. 8°.

CoNsiBERED with rcspect to its aniiounceci

purpose, this boolv is one of the most unfortu-

nate and disappointing that we have ever seen

bearing the name of an able man on the title-

page. The purpose, as set forth on the titlepage

and in the preface, seems indeed a noble one.

Of will, in its pathological aspect at least,

Dr. Maudsley has, one would suppose, the best

possible right to speak. And we all have sO'

much to learn about all its aspects, that we
come to the book, even after previous experi-

ence of the author's eccentricities, with hope-

of getting some real instruction. Tliat the

freedom of the will is to be discussed, we leara

without fear : for, old as the topic is, an in-

genious man maj- have something new to sa}'

about it ; and a straightforward statement of

the doctrine of determinism, made from the

ph_ysiological point of view, may well be useful

and instructive, even if it should fail to be new.

But, with much more interest than he feels in

the promised wrangle over the freedom of the

will, the student of p.sychology looks forward

to what is promised in the preface, where Dr.

Maudsley tells us that he has long been en-

gaged in dealing with " concrete minds, that

must be observed, studied, and managed;"
that he has been trying to find out " why indi-

viduals feel, think, and do as they do, how
they maj' be actuated to feel, think, and do
differently, and in what way best to deal wMth

them so as to do one's duty to one's self and

them." In consequence, he says, " I have no
choice but to leave the barren heights of spec-

ulation for the plains on which men live and
move and have their being." He desires, then,
" to bring home to mental philosophers the

necessity of taking setious account of a class

of facts and thoughts which, though they are
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not philosoi>liy, may claim not to be ignored

by ilhilosopliy." All this means, if it moans
any thing, thai we may expect from Dr. Jfands-

ley some results of his experience with the

laws of human will, some concrete psychology,
— such, for instance, as, in case of certain phe-

nomena of sensation and memory-, Mr. (Talton

has given us, in the book that we lately re-

viewed on • Human faculty.' Mr. flalton's

work has been confined mainly to the lower

phenomena of mind. How great the gain, if

we can get scientific research to give us cor-

respondingly fruitful results about the higher

phenomena of mind I We hope, of course, for

nothing final, or as yet very exact, in this field :

I'ut Dr. Maudsley will surely offer us some-

thing ; and his announcement is just such as a

sober observer of a special class of facts might

be expected to make, in case he had found

ont something well worth telling. As for the

author's denunciation of speculation, we need

not be haters of philosophy to overlook or

pardou that. The most enthusiastic student

of general pliilosophy ought to admit freely

the vast importance to him, also, of just such

concrete study of mind as Dr. Maudsley an-

nounces ; and if Dr. Maudsley has found the

heights of speculation barren, then surelj*

he will keep off tiiem, and will tell us what he

has to tell so much the better. We reserve,

then, our own right to study general i)hilosophj-

if we find it fruitful ; and we just now follow

him eagerly to tlie green pastures of concrete

psychology, where he is to give us the result

of special study.

We are doomed to bitter disapiiointment.

The book consists of three parts. The first, on
' Will in its metai)hysical aspects,' fills nine-

ty-eight pages, and contains a rest.atement of

the bare commonplaces of modern thought on
the relation of mind and organism, a like re-

statement of the oldest and most common-
place of the deterministic arguments, a liarren

criticism of the oldest and most common|)lace

arguments for free will, and finally-, scattered

throughout this discussion in all sorts of weari-

some digressions, a siring of purely speculative

reflections, so confused, so full of contradic-

tion, so ill expressed, tliat they would be
unworthy- to pass as the thesis of a fairly in-

structed student of philosophy in his second
year's work.
The second part of the book (pp. 99-232,

with four pages of notes) opens far more prom-
isingly, with a good chapter on the ' Physio-

logical l)asis of will.' liut thereafter, at once
the discussion sinks back into its native con-

fusion. We are to learn about the ' piiysio-

logical, sociological, and evolutional relations'

of the will ; and we have a series of the com-
monplaces of recent discussion, together with

another mass of confused speculations, as full

as before of digressions. Mr. Spencer, who is

not named, is yat several times referred to verj'

severe!}' as a dangerous speculator ; but the most
obscure expressions of Mr. Spencer's worst mo-
ments are bright sunlight lo the gloom of these

long and tedious sentences, and his si)eculafions

are sureh' as likel3" to be good as his rival's.

The third part, at last, on ' Will in its patho-

logical relations,' leads us into the light once
more. Here, at least, we have a few concrete

iustanccs brought together, and generaliza-

tions made from facts, and plainly stated. But
how little we learn I The space left is short

;

and the author's lucid interval ends with the

beginning of the last chaiiter. which he enti-

tles' What will be the end thereof ? ' and which
he devotes to speculations on the way in which
human life will degenerate before its final cessa-

tion on this planet.

And so, of the whole, only about one hundred
pages, or less than one-third of the book, may
be considered as having any real relation to

the implied promise of tlie preface. The rest

is simply the barren speculation ' which we
were to avoid, or else it is repetition in obscure

language of what has many times been said in

clear language.

But we must illustrate, for we are aware
that a man of Dr. Maudsley's reputation

might be expected to do better than we have
here represented him as doing. First, then,

as to the ' barren speculation.' Surely, if a
man desires to let questions alone, he can ver}-

easily do so. Yet Dr. Maudsley goes out
of his way, in the first part, to write a chapter

on the ' Authority of consciousness.' He goes
out of his way, we say ; for, in so far as con-

cerns his problem of the freedom of the will,

the authority of consciousness might have been
very brieflj' and specially treated. But, once
iiaving determined to take up the question

generally, Dr. Maudsley runs on in this wise.

Self-consciousness, he first tells us, is no more
immediate knowledge thau is the knowledge of
external objects tjirough the senses ; since the

latter knowledge consists of states of con-

sciousness, as well as does the former. This, of
course, is Kant's fiimous • IJefutalion of ideal-

ism ' in a nutshell. But now, both of these

kinds of knowledge being knowledge of facts

that are in consciousness, we ask what the

truth of tliTs consciousness is, or how we shall

lest its truth. We learn something about this

matter fart^ier on, on p. A\ . where we find that
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" there is no rule to distiuguish between true

and false but the common judgment of man-
kind," that (p. 42) "the truth of one age is

the fable of the next," and that " the common
mind of the race in me" — "common sense,

which is more sensible than any individual in

all eases (save in the exceptional case of a

pre-eminently gifted person of genius)" — is

the warrant to which we appeal for the truth

of all our beliefs. This would look verj' much
as if, in case one is not a pre-eminentl}' gifted

person of genius, one must be unable to know
whether either he himself or the external world
exists, unless he first discover that ' the com-
mon judgment of mankind ' agrees with him
that both do exist. This is a curious reversal

of the familiar fashion of reasoning ; since the
' mankind ' to whom one is to appeal, surely

belongs to the external world, to whose ex-

istence its ' common judgment ' is to testify.

Yet we must be doing Dr. Maudslej' wrong.
One must not take everj' statement so exacth'.

His real theorj' is expressed on p. 45. Here
it is :

" Every thing which we know is a syn-

thesis of object and subject. . . . Neither mat-
ter in itself nor mind in itself are words that

have anj- meaning. . . . The hj-pothesis of an
external world is a good working hj'pothesis

within all human experience : , but to ask
whether the external world exists apart from
all human experience is about as sensible a

question as to ask whether the shadow belongs

to the sun or to the man's body ; for what an
extraordinarilj' perverse and futile ingenuity

it is to attempt to think any thing outside

human consciousness. . . . To say there is an
absolute [the italics are ours] , and to call it

the unknoivable, is it a lohit more philosophical

than it would be for a bluebottle-flv to call its

extra-relational the unbuzzable? " P. 46 goes
on to saj', "A separation of subject and ob-

ject cannot ever be the starting-point of a phi-

losophy that is not a self-foolerj'." P. 47 adds,

that what Berkeley called an idea " is a syntiie-

sis, the ego and non-ego necessarj- correlate."

All this is perfectly clear by itself, much clearer

than the text in which it is embedded ; and
the sense of it is, of course, pure phenomenism,
such as Schopenhauer expressed in his ' Itein

objekt ohne subjekt.' Matter is for conscious-

ness, and consciousness is of objects. Spen-
cer's unknowable is nonsense, — a product of

perverse ingenuity-, worthy of bluebottle-flies.

One must not attempt to think of any thing

outside of human consciousness ; and so we
have a doctrine.

No, not at all. Dr. Maudsley does not mean
this. P. 51 is not far from p. 47 ; and 3"et, on

p. 51, the author assures us that " the external

world as it is in itself maj- not be in the least

like what we conceive it through our modes of
perception and forms of thought." On pp.
52 and 53, Dr. IMaudslej- outdoes this contra-

diction b}- bringing the two contradictories

face to face on the same open page, and aflirm-

ing them both at once with childlike simplicity.
" I don't want to think the thing in itself. . . .

If it is out of me, it does not exist for me, can-

not possibly' be more than a nonsensical word
in au}' expression of me ; and for me to think

it out of me, as it is in itself, would be annihi-

lation of myself." But all this, says Dr.
Maudsley, teaches him that there is a great

deal outside of his perception, ' a real world
external to me,' of which, however, he can
sa}^ nothing. So Spencer's rejected unknow-
able returns : the mind is necessarily' obliged to

think what it cannot possibl}' think, to believe

in what it perceives to be nonsense, and to

assert in one sentence that ' self and the world
cannot be thought apart,' and, in the next sen-

tence, that the real external world is so far be-

3'ond self that self is wholly unable to make
any assertion, save that it exists.

Now, this is not a collection of statements

found in various authors, and brought together

by Dr. Maudslej- for the sake of illustrating

the ' barrenness ' of the subject. On the con-

trar}', these are his own views. He himself

chooses to write a chapter on this topic. He
is bringing home to the philosophers something
that they need to know. He is dealing with
'

' doctrines arrived at by the positive methods
of observation and induction." If not, what
does the preface mean? and what has the in-

nocent reader done, that he should be trifled

with in this intolerable way? But if in realitj'

Dr. Maudsley is expounding doctrines arrived

at by the methods of observation and induc-

tion, these doctrines ought not to change nature

with every new paragraph. These statements

are deliberate and repeated, thej' are made with

much show of earnestness ; and 3'el the}' are a

series of contradictions, and leave the reader

feeling as if some one had been trying to make
a fool of him. As for this doctrine, that it is

" perverse and futile to think of any thing out-

side of human consciousness" (p. 45), how
does Dr. ]\Iaudsley venture thus soleranl}- to

propound it and enlarge upon it, when else-

where, and not far off, he repeatedh' insists

upon the view that human consciousness is in-

explicable, save on the basis of an unconscious

mental life, which can never be exhaustively

known at all ? Is the relation of author and
reader one that involves no responsibilities?
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Were not tliis confusion of statement typi-

cal, we shoulil not insist upon it. But through-

out the book one finds, if not always such
flat contradictions, still a certain slipperiness

and uncertainty about nearly evor\' general

doctrine that the author chooses to express,

on all but the most concrete matters of fact.

If he says a thing, you know not when or

how soon he will withdraw it, wholly, or bit by
bit. He thinks, for instance, that the belief

in the vanity of all things, or pessimism, is a
' malady of self-consciousness,' a sign of men-
tal decay ;' but he adds, that the ' central truth

of all religions ' is a conviction of the utter van-
ity of all things, and himself seems in great

measure a pessimist. Pure Christianity teaches

the noblest virtues, — those, for instance, of
self-sucrifiee ; but the only test of virtue is

the experience and common sense of mankind ;

and these teach us that pure Christianity, put
in practice without stint, would render societj-

impossible, since society' depends upon con-

flicts and selfishness even now. The noblest

virtues are therefore those that are rejected

when tlie only test of %'irtue is applied. And
so we are led on.

The same tendency appears in the very style

of the book. When the author has a definite

opinion, he likes to conceal it from you under
manifold cloaks of language. He dislikes

Spencer's doctrine, that organic evolution is

' progressive adaptation to the environment.'

This, he says, is too vague and one-sided a

statement. His own statement avoids aU
vagueness b}- saying that (p. 137) "an organ-
ism and its medium, when they have reached
a certain fitness of one to the other and hit

upon the happy concurrence of conditions,

combine, so to speak, to make a new start,

the initial step of a more complex organism ;

"

that is, the organism evolves by evolution, and
the evolution is caused by just those condi-
tions that bring it to pass. Our author ex-
pands this thought, which he intends as an
important complement to the doctrine of natu-
ral selection, over quite a number of pages.
But that, in the famous words of the Duchess
in Alice's Adventures, is not half so bad as
our author can do if he tries. Religion he de-
fines (on p. 208) as ' the deep fusing feeling

of human solidarity.' Certain beliefs com-
mon among men arc described (p. 198) as
" the imaginative interpretations of an instinct

springing into consciousness from the upward
striving impulse which, immanent in man as

part and crown of organic nature, ever throbs
in his heart as the inspiration of hope." Thus
our author knows of an instinct that springs

from an impulse, which impulse is immanent
in a crown, and at the same time strives up-
wards, and throbs in a heart as an inspiration.

All this means, not mere carelessness of style,

but a more serious error, else we should not
have mentioned it here. It means haziness
of thought ; it means that our author can
write many words in succession without know-
ing, in any adequate way, what tliey mean.
Our author's fashion of discussing things of

which he is ignorant receives a crowning illus-

tration in his last chapter ; and, remote as
the topic is from the main subject, we must
mention this illustration here, because such
matters are important to an3- student who is

seeking a trustworthy guide. In this last
chapter Dr. Jlaudsle.y has much to say of
certain modern tendencies that he considers
unhealthy. Of these, one is the excessive
display of grief for the dead, which he thinks
is growing among us. " Nobody of the least

note dies but we are told with clamor of grief
. . . that the most amiable . . . the best of
men has been taken from us." But nobod\-,
s.iys Dr. Maudsley, is worth all this. " Coin-

trast this modern incontinence of emotion
with the calm, chaste, and manlj- simplicity
of Homer ; as we observe it, for example,
in his description of the death of Achilles."
Then follows a page of blank verse, which, of
course, is offered to us as somebody's trans-
lation of the cited passage from Homer. Now,
Dr. Maudsley was not obliged to sa}^ an^- thing
about Homer, much less to quote him. He
has gone out of his way to tell us, with an air

of easily carried learning, what ' we see ' in

Homer. When a man thus pretends to quote
the father of song, whose poems arc at hand
in all sorts of translations in any library, and
to (juote him especially for the sake of illus-

trating a certain important point, a reader
supposes, of course, that the quotation will at
least be a fairly accurate expression of some-
thing that Homer said. But, in fact, nothing
resembling the passage quoted is to be found
anywhere in Homer. These verses are not
even so much as a remote imitation of any
thing Homeric that l)cars upon Achilles. We
ourselves are unable to identify them, but their

tone is distinctly very modern ; and we have
little doubt that their author is now alive, or
has very recently died.' But this is not all.

To complete the blunder, Dr. Maudsley, in

' 'A classical frioiid, to whom wc Fubmlttril Dr. Mnudslry's
quotntion after we hud written the above, assures us that the pas-
sage nearest to tliis one in ancient poetry is the deaUi of Achilles
as described in Quintus Smjrnaeus III., and that Quinlus's de-
scription it«elf diUers in so many important points from that of
l>r. Maudslcy's Homer as to make the latter not even a fairimila-
lion of any ancient model.
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this reference to Homer, has iiuwittinglj' chosen

the worst possible illustration for his purpose,

quite apart from his supposed quotation : for

Homer does indeed tell us, in one passage (in

the last book of the Od3-ssey), about the death

of Achilles ; but that passage informs us of

a seventeen-days mourning of gods and men
over the hero, with funeral ceremonies of ex-

traordinarj- ^)lendor, that would have done
the dead man's heart good if he could onlj'

have been there to see. Nobody doubts Ho-
mer's simplicity, but Dr. Maudsley wholly^

misapprehends what it means. How he could

have been so deceived in his quotation, we can-

not guess ; but such gratuitous blunders show
us what to expect of a man that can make
them.

If we have little space left to refer to our

author's discussion of matters that he is emi-

nentlj' competent to discuss, that is not our

fault. On the pathology of the will we receive

instruction in the brief space before spoken of.

Of hereditj' of mental disease we here find some
illustrations, but we learn nothing new about

the obscure subject of the actual laws that

govern heredity. As to mental disease and its

phenomena, Dr. Maudsley insists with consid-

erable emphasis upon his view that the will,

and in particular the most developed activitj'

of the will, as seen in the moral consciousness of

the civilized man, is the least stable, because the

highest and latest element of man's mind,

fiud must therefore show the signs of deeaj'

and disease soonest. This, he assures us, is

actuallj' the case. He illustrates his position

by means of a good many instances of certain

forms of mental disease. The view is not ab-

solutelj' novel, and Dr. Maudslej' has described

most of the facts before. But all this is well

worth telling, and would have made a useful

essaj- if the rest of the book had reached the

fire instead of the printer. As it is, this part

of the book is the only one from which a stu-

dent of such psychology as Dr. Maudsle.y so

well describes in his preface can learn any thing

of importance that is in any sense novel.

Our task in reading and reviewing has been

no pleasant one. With Dr. Mandslej' we hope
for a psychology of ' concrete minds,' that may
teach us " why individuals feel, think, and do
as they do, how thej- maj- be actuated to think,

feel, and do differentlj', and in what way best

to deal, with them so as to do one's duty to

one's self and them " We see in the humblest
experimental researches conscientiouslj' con-

ducted, in evevy observation of the mental
pathologist, in ever^- advance in nervous physi-

ologj', in everj' new discovery in animal psj'-

chology, and, let us freely add, in every fruitful

philosophic research into the deeper problems
of thought, in all these things, not only aids,

but necessar}' conditions of the approach to the

great end thus delined. But we also see in

vague rambling disquisitions de ovmibus rebus,

such as nearly fill this book ; in efforts at phi-

losoph3' b}' a man who is confessedly and verj'

manifestly unable to understand philosophic

terms, who ignores the history of thought, and
who insists upon writing pages of contradictory

statements,— in all this we see, not advance,

but serious injury. And when not only the book
is such as it is, but also the author is a man
whose position and previous services command
respect, and who is therefore able to call the

attention of busj' students to whatever he maj-

choose to publish upon the suliject, — then we
say^ that such conduct is a serious breach of the

privileges of authorship, and we wish to raise

a decided protest against it. For the rest we
have no quarrel with the author's determin-

ism, nor with his materialistic basis for mental
science, so long as he confines both the doc-

trines to their only proper sphere ; that is, em-
plo3-s them as regulative principles in discussing

and explaining the facts of experience. We
quarrel onlj' with his confused and purposeless

fashion of discussion.

NOTES AND NEWS.
— The report of the committee of the Geodetic

association was presented at a general meeting of

the conference, Oct. 23, at Rome, and was adopted

after an animated debate. The report favors the

universal adoption of the Greenwich meridian, and
also recommends, as the point of departure of the

Universal hour and cosmopolitan dates, the mean
noon of Greenwich. The conference hopes, that, if

the whole world agrees to the unification of longi-

tudes and hours by accepting the Greenwich meridian,

England will advance the unification of weights and

measures by joining the metrical convention of 1S75.

The government of Italy will be requested to officially

communicate the foregoing action of the conference

to all nations.

— In the October number of the Harvard tiniver-

sily bulletin,, further instalments are given of the

geographical index to the maps in Petermann's tnit-

theiluncjen, by Mr. Bliss, and of Mr. Winsor's 'Bib-

liography of Ptolemy's geography,' containing im-

portant notes on early American cartography. Mr.

Winsor also commences an account, of which six

pages are printed in the present number, of the Kohl

collection of early maps in the Department of state

at Washington, prefacing it with a brief account of

Dr. Kohl's labors.

In the official portion of the bulletin, we find the

following appointments gazetted: Arthur Searle as
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assistant professor of astronomy : Robert U. Harri-

son, Harold Wliiting, Charles E. Faxon, and Edward
Burgess, instructors in anatomy, physics, botany, and
entomology, severally; O. W. Huntington, assistant in

chemistry, G. T. Hartshorn in organic chemistry,

and G. ^Y. Perkins in biology; and Dr. C. S. Minot,

lecturer in embryology. The establishment of ten

fellowships in the Lawrence scientific school, witli

an annual income of five hundred dollars each, is

recommended by the corporation.

— The subjects to be presented at the Society of

arts of the Massachusetts institute of technology the

coming season will embrace a wide range of scientific

and practical topics, arrangements having already

been made as follows:—
Oct. 11, Professor Edward S. Morse of Salem spoke

on Japanese pottery; Oct. 25, Professor 'William

H. Brewer of Xew Haven read a paper on the evo-

lution and breeds of domestic animals, as illustrated

in swine; Xot. 8, Mr. Thomas Gaffield of Boston
will read a paper on glass and glass-making.

At the subsequent meetings, the arrangements for

which have not yet been definitely made. Dr.

Charles S. Minot of the Harvard medical school

will probably speak on some biological sub-
ject; Capt. D. A. Lyle, U.S.A., on the rise,

progress, and methods of the U. S. life-saving

service; Mr. Chauucey Smith of Boston, on
the influence of inventions; Mr. R. B. Forbes,
on the rigging of ships; and Major C. W. Ray-
mond of the U.S. engineers will speak on Bos-
ton harbor. Various mechanical contrivances
of interest will also be exhibited.

— A very valuable work on German meteor-
ological bibliography has been prepared by Dr.
Hellman. It contains a bibliography proper,
limited to German authors, and also historical

notices upon meteorological observations, and
the progress of the science in that country.
— A free course of popular lectures upon zoology,

specially intended for teachers and students, will be
given by the Cincinnati society of natural history on
Friday evenings, commencing to-day. The follow-
ing is the programme : Oct. 19, Introduction, The
study of zoology, by Prof. J. Mickleborough ; Oct. 20,
The human skeleton as compared with that of other
animals, by Prof. J. Mickleborough; Nov. 2, The
trochilidae, or humming-birds, by Charles Dury;
Nov. 9, Fish fauna of Cincinnati, by Dr. D. S. Young;
Nov. 16, Comparative anatomy of the nioUusea, by
Prof. A. G. Wetherby; Nov, 23, The mollusca from
an evolutionary stand-point, by Prof. \. G. Weth-
erby; Nov. 30, Some curious insects, by Charles
Dury; Dec. 7, Practical manipulation of the micro-
scope, by Dr. J. H. Hunt.
When this is completed, a second course of equal

length will be given on geology and mineralogy, the
special topics of which will be announced later.

— Active movements are making to supply, as far
as possible, the losses sustained by the Indiana state
university in its recent fire. Wlien the first meeting
of the board of trustees was held, about a week after
the fire, .Monroe county was prepared to guarantee

fifty thousand dollars; and this, with over twenty-

seven thousand dollars' insurance, gave the officials

great confidence. No definite action, however, was
taken, until a recent meeting of the trustees at In-

dianapolis, when it was decided to purch.ase a larger

tract of land, just east of the city of Bloomington,
much more favorably located than before, and to

erect at once two fire-proof buildings, one of which
can be used for the present for the liter.ary depart-

ment, and the other for the scientific department,
museum, and library. Later, another building will be

added, to which the literary department will be trans-

ferred, when the scientific department will occupy
one of those now to be built, and the other will be
given wholly to the museum and library.

For the present the university will occupy tlie old

building, which w.as saved. It is reported that the
trustees have in view the purchase of some valuable

collections and a good library.

— A correspondent of La Nature gives a sketch,

which we reproduce, of a group of French soldiers,

as they appeared when resting on their marches in

Algeria, when they were obliged to stop on marshy
land, and had nothing upon which to rest. The
.soldiers seated themselves each on the knees of the

one behind, and were arranged in a circle, so that

there was no end man. The correspondent vouches
for having often seen the operation. La Xature
recommends the collegians to try the experiment in

efiuilibrium when they return from their vacations,

— advice which it would hardly do to transmit to

Americans.
— Trouvelot h.as made an examination of the sky

near the place of the sun at the May eclipse, for the

purpose of rediscovering, if possible, the red star

which he saw at that time, and suspected to be an
intra-mercurial pl.anet.

In the re-examination, he used a teles'cope of the

same aperture and power as at the eclipse. He found
again, without trouble, his two ' white stars,' and
identified them as forty-one Ariel is and e Arietis. As
to ' the brilliant star of a pronounced red,' he says he
could not find it, and that it is certain that no star of
that magnitude and color now exists near the position

assigned, nor even within a distance much greater than
it is permissible to attribute to the probable error.
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At the same time, seeing he failed to obtain a determi-

nation of its position, or to notice any disk or phase,

he considers it only right to reserve any conclusion
as to the probable nature of the object (Comptes
rendus, Sept. 17). Astronomers generally will be dis-

posed to believe, with those who observed the eclipse

at the same station with M. Trouvelot, that his limits

of probable error were, under the peculiar circum-
stances, some of which are mentioned in his original

report, much larger than he seems disposed to admit,
and quite extensive enough to include the star a

Arietis, which was not far from the place he assigns,

and in magnitude and color corresponds well with
his description.

— The department of entomology, of the New-York
state museum of natural history, issues a circular

(no. 1) giving directions for ' ai-resting the chinch-bug
invasion ' of northern New York, with good figiu'es

of the insect enlarged and of natural size.

— Wood sections and vegetable tissue was the
subject discussed by Mr. J. F. Whiteaves at the

meeting of the Ottawa microscopical society, Oct. 16.

Mr. Whiteaves was elected president, and Dr. E. J.

Wicksteed secretary, for the ensuing year.

— Among the prizes given to American exhibiters

at the International fisheries exhibition just closed, at

London, gold medals were awarded to G. Brown
Goode, for work on ichthyology; D. S. Jordan, for

work on ichthyology; Alexander Agassiz, for work
on ichthyology; J. E. Hilgard, for optical densimeter;
Capt. C. Sigsbee, U.S.N. , for deep-sea sounding ap-

paratus; W. L. Bailee, II.S.N., for deep-sea ther-

mometer c silver medals to G. Brown Goode,
for publications relating to the fisheries; Marshall
McDonald, for universal hatching-jar; Lieut. Z. L.

Tanner, U S.N., for deep-sea sounding apparatus;

W. G. Farlow, for collection of marine algae; J. H.
Emerton, for model of squid and octopus; T. H.
Bean, for works on ichthyology; Marshall McDonald,
for map showing shad fisheries: and diplomas to J.

E. Hilgard, for salinometer ; Capt. C. Sigsbee, U.S.N.,
for parallel ruler.

The United States receives 48 gold medals, 18 of

which go to the fish-commission, mostly on collective

exhibits, 47 silver medals, 29 bronze medals, 24 diplo-

mas, and 7 special prizes. Other gold medals are to

the national museum, for collective exhibit of fishes;

signal-service, for most complete collection of appa-
ratus for weather prediction ; and lighthouse board.
— The French government has just issued a geo-

logical map of Algeria in five sheets, scale of 1 : 800,-

000, with two explanatory memoirs. This work is

only preliminary; and appropriations have been made
to organize a geological survey, which will make a

careful and detailed geological map, first on the scale

of 1:400,000, and then on a larger one, say 1:80,000,
or even 1:40,000. The directors are A. Pomel, .J.

Pouyanne, and J. Tissot.

— Col. A. Parnell, E.A., states (Journ. sc, Sep-
tember), that, as recorded by official returns, the
number of persons killed by thunderbolts in Russia
(not including Poland and Finland), in the five years
from 1870 to 1874, was 2,270, of whom no less than

2,161 were dwellers in the country; and that during

this period, in the same area, 4,192 fires were occa-

sioned by thunderbolts, 4,099 of them being in the

country.
— The speeches of Sir Lyon Playfair and Sir Charles

Dilke, during the recent debate in the House of com-
mons on the vaccination question, have been pub-

lished by Messrs. Jarrold & Sons in pamphlet form,

under the title of ' Facts about vaccination.' It is

hoped that this little publication may prove a useful

antidote to the i>resent mischievous and ignorant

agitation against .Tenner's great discovery. The Cloth-

workers' company, one of the old London guilds, has

devoted a fund at its disposal for the encouragement

of research to offering a prize of a thousand pounds
for the discovery of a method of procuring lymph
that would obviate the present objections.

— At a recent meeting of the Soci^t^ d' encourage-

ment pour r Industrie nationale, M. G. Meyer of

Paris submitted specimens of paper specially manu-
factured to resist fire. It was stated by him that the

papers and documents shown had been for four hours

in a retort in a pottery furnace; and it is further af-

firmed, that those present were unable to distinguish,

either by appearance or texture, the papers so treated

from others which had not undergone the ordeal of

fire. " From experiments made with a specimen of

wall-paper sent us," says a writer in Iron, " we are

enabled to say, that, although the appearance of

the paper does change, the fire-resisting properties

claimed for it are undoubted : the paper certainly

does not ignite." The paper can be made of a quality

suitable for deeds and other important documents, or

of a quality suitable for wall-paper, theatrical deco-

rations, or, in fact, for any purpose for which paper

is used. Mr. Meyer has also invented an incombus-

tible ink and incombustible colors. Artists using

those colors may preserve their works to a certain

extent. The invention would appear to be of the

greatest value to theatrical managers. By using

thick cardboard of Mr. Meyer's material, together

with his paints, they are able to render their scenery

uninflammable. At the same time, for documents of

importance, — deeds, wills, and agreements,— the in-

vention should come into universal use.

— The catalogue of the Miller manual labor school

was issued recently, bearing date of June, 1SS3. It

is a neat pamphlet of some thirty pages, printed by
the boys of the school. The school is situated in

Albemarle county, Va., and was founded by the late

Samuel Miller of Campbell county, who left prop-

erty to the value of more than one million of dollars,

to be expended in the erection of buildings, and the

endowment of a school in which the students are to

be instructed in the branches of a ' good, plain, sound,

English education,' in ancient and modern languages,

and in the useful arts. The school is now in opera-

tion, and a considerable number of students are in

attendance, who are not only taught, but are fed and
clothed, at the expense of the fund, whioli yields an

income of sixty or seventy thousand dollars a year.

Every student works in the shop, in the printing-

office, on the farm, or in the garden. The workshop
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is built from the plans of Mr. M. P. Iliggins of

Worcester, and a class of twenty-five boys is making
good progress. The farm comprises eight hundred
and fifty acres, of which a hundred and twenty are

fine, rich bottom-lands iu the valley of Medium's
River. The farm last year yielded an income of four

thousand dollars. Boys are received at from nine to

fourteen years of age, and are kept until eighteen.

— The White Mountain club of Portland held their

autumn meeting, Oct. 17. The president (Rev. Dr.

Thomas Hill) narrated his labors in identifying a

mountain seen from Portland, and hitherto taken for

the Imp. He finds it is a part of Carter range : the

true Imp is scarcely visible. Still another 'Imp' is

seen from Copp's house, near the Glen and Gorham
road, where it is pointed out by stage-drivers, etc., as

the south-west side of the true Imp. Cline's map
correctly locates this as another peak.

— The collections of plants made by the late Presi-

dent Chadbourne, comprising thirty-four distinct lots,

and containing among them some of interest and
value, are offered for sale by his executor, A. Schenck,

30 Union Square, New York.
— Herr Hugo Ziiller, who visited the Isthmus of

Panama and the South-American states as corre-

spondent of the Coloijne ijazelle, has published his

experiences in two books, the first called 'Der Pana-
makanal,' in which he contradicts the too favorable

reports spread in the European papers as to Mr. Les-

seps' work on the canal, and says his company has

too little capital to accomplish the undertaking. He
gives a map of the district, and fully e.\pects to see

the water-way a fact, and not an idea, within ten

years, but not through Mr. Lesseps' means. The sec-

ond book concerns Brazil, and is called ' Die deutsch-

en ira bra/.ilianischen urwald.'

— T. W. Blakiston contributes to the Japan
gazette of Sept. 8 an account of a voyage across the

North Pacific, iu the ship Undaunted, from Yedo to

Victoria, V.I., between May 20 and June 21, 1883.

Temperatures, winds, etc., were carefully noted, and
the author came to the conclusion that the Kuro siwo
at that season disappears between latitudes 37° and
39°, and west from east longitude 154°. Eastward from
this point nothing was seen of warm water referable

to that current.

— In a paper recently read before the Geographical

society of the Pacific, some remarkable statements

were made in regard to the Mahlemuts of Norton
Sound, Alaska. Among other things, if correctly re-

ported, the author stated that ' their customs and
part of their language resemble the Chinese greatly.'

The Mahlemuts are an ordinary small tribe of west-

ern Eskimo, who have been studied by a number of

ethnologists, and in no respect differ'from the other
Eskimo tribes of the region. Such wild statements,

especially when made before a scientific society, are

almost invariably reproduced in European journals,

and for that reason should be noticed and corrected.

— J. G. Swan, who has been investigating the

Queen Charlotte Islands, returned to Victoria, Sept.

27. He discovered a fine deep-water fish, which is

new to the food-supply of the coast, and is said to

occur iu large numbers. He also reports finding a
good harbor hitherto unknown.
— The volume of Washington astronomical and

meteorological observations for 1879 has just been
received at the n.ival observatory from the govern-
ment printing-office, and will be distributed to cor-

respondents immediately.
— A third edition, enlarged and improved, of Pae-

tel's useful catalogue of mollusks, is announced.
Though by no means available for text-book pur-
poses, and with the usual allowance of errors, this

publication cannot fail to be useful to all who have a
large collection of shells to arrange, if it were only
to furnish a workable foundation.
— The Iowa academy of sciences met at Ames on

Sept. 27. Prof. C. E. Bessey of Ames read papers on
the hybridization of Spirogyra majuscula and S. pro-

tecta; the effect of frost on leaf-cells, and on certain

insect-catching glands on a grass. The glands re-

ferred to in the last paper are located on the blossom
stems of Sporobolis, and secrete a viscous fluid, in

which insects are entrapped. Their utility in these
plants seems difficult to understand. In reply to a
question by Professor Stalker, whether they could
protect the blossoms from injurious insects, Professor
Osborn said he thought they might possibly give pro-
tection from Cecidomyiae. Professor Henick of
Grinnell described a water-still for obtaining a con-
stant supply of distilled water in laboratories, and
offered some observations on the Grinnell tornado,
tending to show that at that point the tornado
formed a loop in its course. Prof. H. Osborn of

Ames offered some additions to the list of Iowa in-

sects, in Lepidoptera, Coleoptera, Hemiptera, and
Neuroptera; notes on Mallophaga, taken in Iowa; and
a paper on an epidemic disease attacking C'aloptenus
differentialis. This last is a disease similar in nature
to that caused by Entomophthora muscae in the com-
mon house-fly, and very fatal to these locusts. It is

caused by a species apparently new, and shortly to be
described by Professor Bessey in the American nalu-
rnlint.

— The third and fourth parts of volume xiv. of the
Archivfiir anlhropolor/ie contain three original papers,
A.S follows: on Hypertrichosis, by Dr. Ranke; on the
eyes of the Fuegians, by Dr. Seggel ; and on copper in

ancient times, by Dr. Reyer. Reviews of the anthro-
pological literature in Russia are prepared by Dr.
.Stieda; in Scandinavian literature, by Miss Julia Mcs-
torf; in American literature, by Dr. Emil Schmidt.
The last named covers twenty-three closely printed
quarto pages, and embraces about every paper of im-
portance published in oir country during the last

year, relating to anthropology. The bibliography
occupies 161 pages, and many of the title's are accom-
[lanied by a brief note stating the purpose of the pub-
lication. It is a thorough piece of work, and is

distributed as follows: archeology and priscan history

{urgeschichle}, by J. H. Miiller, 41 pages; anatomy,
by Dr. Pauseh, 6 pages; ethnology and travels, by
Dr. Albrecht Peiick, iX) p.iges ; zoiilogy in rel.ition to

anthropology, by Dr. George Boehm, 23 pages.

Students in all branches of science know how diffi-
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cult it is to find the thing they are seeliing. Between
those piled up and stowed in great collections and
those bid away in private museums, much time is

wasted. Now, the anthropologists of Germany long

ago felt the necessity of publisliing the catalogues of

the specimens in their great museums; and already

have appeared five of these in former numbers of

the Archiv. The current numbgr devotes 30 pages to

the Senckeuberg museums in Frankfort-a.-M., with

tables of measurements and descriptions ; and 25 pages

to the anthropological collection in the Grossherzogli-

chen naturalien-cabinets im alten schlosse, in Darm-
stadt, also with measurements and descriptions.

Comparisons, of course, are always odious; but it

cannot fail to strike our American anthropologists

that the especial merit of the German system, that

is, co-operation, is wanting with us. It may also be

mentioned that none of the foreign anthropological

societies seem to know any thing about the work in

progress at the surgeon-general' s oflSce at Washington.
— There have been issued by the government, under

the direction of Gen. W. B. Hazen, chief signal-officer,

the meteorological and physical observations on the

east coast of British America, by Orray Taft Sherman,

as no. 11 of the 'professional papers.' Nos. 8 and 12

consist of papers on the ' Motions of fluids and solids

'

and ' Popular essays on the movements of the atmos-

phere,' by Prof. W. Ferrel ; the first edited, with notes,

by Mr. Frank Waldo. No. 9 contains cWarts and

tables showing the geographical distribution of rain-

fall in the United States.

— The new British patent law will go into efiect

Jan. 1, 1884. The patent fee is reduced to about a

hundred dollars for all fees, including agents' ordi-

nary charges. Provisional protection is extended to

nine months. Annual taxes are substituted for the

stamp-duties now charged, although no change has

been made in the total amount. The new provisions

apply to applications now in the office. No change

has been made in regard to examinations. The pat-

ent is issued to any applicant who chooses to pay the

fees, and without formal examination. A system of

comparison of the patent claim with the claim for

which provisional protection has been granted, is,

however, established, — a commendable innovation,

and one which might well be supplemented by the

system of complete examination practised in the

United States. The duration of the patent is to be

fourteen years in all cases, irrespective of the expira-

tion of earlier foreign patents on the same device.

The publication in Great Britain of the foreign speci-

fication of the invention does not, under the new
law, invalidate the British patent. The new law

will evidently greatly favor the inventor, and the

change will be likely to prove to be very greatly to'

the advantage of that country as well.
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THE LICK TRUST.

It will be remcmborcd that a certain portion

of the large estate of Mr. Lick was to be de-

voted to the uses of science. A specific sum

of seven hundred thousand dollars was to be

expended in tlie purchase of the most powerful

telescope attainable, and in the construction of

an observator3' on Mount Hamilton; and the

unexpended balance of tliis sum was to consti-

tute a permanent fund for the maintenance of

the observatory. Manj- specific bequests were

made for other purposes not scientific ; and

after all these specific sums had been paid, it

was provided that the sum remaining over

should be divided between the Society of pio-

neers of California and the California academy'

of sciences. Science is interested, also, in this

last bequest. It will be remembered that many
changes of trustees, and also of the form of

the gift, were made in the earl}- years of the

trust ; and that vexatious suits were entered

^3' supposed heirs of Mr. Lick, which were

successively decided by the courts. At pres-

ent a definite construction of the deed of trust

has been made by the supreme court of Cali-

fornia, from which there is naturally no appeal

;

and the trustees are acting under tliis construc-

tion.

During the period of years over which the

preliminary litigation extended, a great shrink-

age in the values of real estate took place in

California, as well as elsewhere in the United

States. At the end of these litigations, the

trustees found themselves in control of much
valuable property, which could be sold only at

a great loss. If it had been sold at that time,

there would have been no monej- left to divide

between the pioneers and the academy ; and

not onh' this, but some of the specific bequests

would have remained unfulfilled : it was there-

fore the policy of the trustees to manage the

No. 40. — 1M3.

estate carefully, and to sell only to advant.age.

In this way only, would the residuar}' legatees

receive an}' considerable sum. The estate has

certainly been well managed : for from Dec. 1,

1876. to Oct. 1, 1883, the aggregate net profits

have been §453,458, or over $GG,000 per year.

There was no surplus to divide in 187G ; while,

at the present time, some $192,000 remains

over, free of all specific bequests. It therefore

would appear that the trustees have deserved

well of science for their careful administration

of the trust.

Tlieir policy has clearly been wise, when

looked at without prejudice : but it has not

been acceptable to the residuary legatees,

since they have not j-et received any immedi-

ate l)enefit ; nor can they, under the decision

of the court, until the whole estate is settled,

and all specific bequests are fulfilled.

This is no doubt annoying to the academy

of sciences, which has so many useful purposes

which could be served by an increased income.

It is specially annoying to the pioneers, who

all came to California in 1849-50, and who,

therefore, are all men in middle life. When
the French countess heard of the Montgolfiers'

balloon ascension, she exclaimed that these

men would certainh' invent the art of never

dying ; but she added pensively, ' It will be

when I am dead.' This is the very natural

attitude of the pioneers ; and it is this that

has led to a recent savage attack on the

trustees, reports of which have appeared in

the San Francisco and other papers. These

attacks have been directed against the whole

action of the trustees, without discrimination.

It is, however, clear, that the actions of the

trustees must be considered in two ways.

Most of their official acts have been done un-

der specific directions of the courts of law.

These acts are much complained of by the

residuar}- legatees : but it is obvious that such

complaints are idle ; for, if the trustees had not

obeyed the orders of the courts, they would
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have been long since expelled from their re-

sponsible positions. The remaining acts com-

plained of have been done in pursuance of the

general policy just outlined. It seems equally

clear that these complaints, though natural,

are unjust. The residuarj' legatees have now

$192,000 to divide. It is not long since they

had nothing. Science is certainly grateful to

the trustees, since their economical policy has

alread3^ saved a large sum which will event-

uallj' go to making the California academy

of sciences more powerful and useful than it

now is.

With regard to the other bequest in which

science is interested, — namel}', the ' Lick ob-

servatory,— there is every reason to be ex-

tremel.y grateful to the trustees for their wise

administration of the trust.

Their econom}- has certainly been remarka-

ble. They have expended on the observatory

to Oct. 1, 1883, $154,527.98 ; and they have

remaining $545,472.02. This $155,000 has

done the following things :. the top of a bleak

mountain four thousand feet above the sea,

and twentj'-seveu miles from a town, has been

levelled off so as to give a sutHcient area for

the buildings (forty thousand tons of rock

ha-fe been removed for this purpose alone)
;

brick enough to complete the whole of the

buildings has been made on the side of the

mountain, and delivered at the top, at a total

cost less than the price of hauling the same

amount from the nearest town ; a handsome

and well-built main building is now nearly fin-

ished (the large dome alone remains ; a small

dome, containing a very perfect twelve-inch

equatorial by Clark, has been in use since

November, 1881) ; a four-inch transit instru-

ment, in a convenient house, is in complete

working-order ; a photoheliograph in a perma-

nent house has been in use since December,

1882; the house for the meridian circle is

begun ; the meridian circle is half paid for,

and a paj-ment has been made on the large

telescope. This is the work which is to be seen

on the mountain-toij proper. Just below this

are the houses for the workmen, shops, stables,

etc., all in good condition, and a very com-

plete system of water-supplv in full working-

order.

It will appear to an3' competent person that

this work has been done thoroughl}', and that

it has been done economically. At the same

rate of expenditure, at least §300,000 will

remain as a permanent fund for the support

of the observatorj-.

It therefore appears that the trustees have

deserved well of science in their administra-

tion of their trust, not onlj' in regard to the

California academj- of sciences, but also in

relation to the Lick observatorj' ; and it should

be the desire of all interested in the adminis-

tration of this trust to strengthen the hands

of the trustees in the continuance of their wise

policy.

WHIRLWINDS, CYCLONES, AND TOR-
NADOES.^ —II.

The further growth of the desert-whirl may
be briefly described. The air standing quietly

on a flat, drj- surface allows the lower strata to

be quickly warmed to a high temperature. If

the air were in motion, no part of it would re-

main long enough close to the ground to be
greatly warmed ; if the surface were not flat,

the lower air would flow up the slopes as soon
as it was a little heated, and not wait to ac-

quire a high temperature ; if the surface were

wet, much of the sun's heat would be occupied

in evaporating the water (as will be explained

below) , and would so be lost to the lower air

:

it is therefore only in calm weather, on a

desert plain, that the sun can succeed in warm-
ing the lower air to excess, and so produce a

very unstable equilibrium, and a strong up-

draught when the upsetting begins. The longer

the delay before the overturning, the more
heat-energy is accumulated, and the more vio-

lent the motion when it begins. The lower

air rises at some point against the oppression

of the upper layers. The surrounding warm
air flows in from all sides toward this central

point, and follows the leader. Soon the mo-
tion becomes general and lively, dust and
sand are blown along toward the centre, lifted

and carried aloft with the ascending air

in its rapidly rising current, and then the

whirling column becomes visible. When thus

established, the increased velocity and the rota-

ry- motion of the air near the centre are con-

stant characteristics of the upsetting. Thirty

^ Continuod from No. 30.
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or forty feet to one side, the wind may not be

strong enough to brush along tiie sand, and a

few hundred feet away it may not be percepti-

ble ; but at the centre it makes a distinct rush-

ing or roaring sound, and carries liglit objects

upwards, sometimes to a height of several tliou-

sand feet. This increase of velocity of the sur-

face indraught toward the point of its upward
escape is a general feature of the motion of a

mass of free particles along a path of varying

width : the narrower the jiath, the faster the

motion. The same increase is seen in the

growing velocity of a stream running out of

a lake, so beautifully shown where the Rhone

those of the tornado, as will be sliown far-

ther on.

The second characteristic feature of the

wind's motion gives name to the storm. A
whirl must necessarily be formed when the air

moves inwards from all sides towards a centre,

for tiie indraughts will surely fail to follow pre-

cisely radial lines. Their aim will be a little

ine.Kact; and, as thev pass to one side or the

other of the centre, a turning must begin in a

direction determined by the strongest current.

This, once begun, is maintained by the centrifu-

gal force that arises from it ; and the size of

the central whirl will then depend on the bal-

KlG. 3. {Taken IV

Hows from Lake Geneva, or, more simplj' and
prosaically, in the running of water from a tub

1)V the escape-pipe. In the case of a desert-

whirl, the central wind is held by friction with

the surface sands much below the velocity it

might attain ; for it must be remembered that

these whirls are supplied by a comparativelj'

thin layer of superheated air next to tlie

ground, often not more than four or five feet

thick. Tiic restraint of friction on such a

layer will be verj' considerable, and its motion
can seldom reach a disastrous strength. It

is probable that in the desert sand-storms,

which are descril>ed as overwhelming caravans,

there is a much thicker mass of air in ac-

tivity, and the conditions of motion approach

ance between the centripetal and centrifugal

forces. In ascending at the centre, the wind
follows an upward spiral course, like the thread

(if a screw of steep pitch, with a diameter of

five to twenty feet. The direction of turning

is indilferently one w.ay or the other, accord-

ing to the side on w'hich the indraught Iiappens

to pass the centre. The height to which the

whirling column rises will be determined by its

mi.xture with the adjoining air, and consequent

cooling until its temperature is that of indiffer-

ent oquililirium ; and at this elevation the cur-

rent will turn and spread laterally to make
room for that which follows. Such a whirl will

continue as long as its cause lasts ; that Is, as

long as it is supplied with warm air at the base.
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Manifestly it must stop in the afternoon, as the

sun's heat decreases ; and it can never occur

at night, for then the surface-air is, as a rule,

cooler than that above, and the atmospheric
equilibrium is correspondinglj' stable. Further,

the whirl will remain at one place, unless, as is

often the case, it is carried along bj' a general

motion of the upper air.

There is a A'erj- strong point of evidence, if

any is needed, in favor of the view that heat

applied to the lower layers of the air will pro-

duce a whirlwind. This is the fact of their pro-

FlG. 4. (Taken from Abhandl. gesellsch. Gott.)

duction over fires. Much interest was excited

in this question in connection with the arti-

ficial causing of rain, some forty years ago, in

this countrj' ; and observations were carefully'

made of the whirls formed over liuruing woods
and canebvakes, showing them to be ver^- sim-

ilar in form and action to those naturallj- aris-

ing on drj- plains (fig. 3) . Similar whirls have
been seen over volcanoes (fig. 4) ; and on a

calm day the smoke ascending from a factor3r

chimnej- may be seen to have a slow rotary

motion. Heat is therefore an amply sufficient

cause of such disturbances. No other excite-

ment is needed, and electricitj' has no essential

part to plaj-. In recognizing this, we see the

chief difference between the older and newer
theories of storms.

Sand-whirls are common in all desert or

dr^' I'egions, where the}' often have the name
of spirits or devils, from the fantastic and
apparentl}' evil way in which the}' flit across

the burning sands. They have neither clouds

uor rain. When well and frequentl}' devel-

oped, they ma}' grow to dangerous strength,

and lift much dust and sand into the upper air,

where it is blown long distances before falling.

In this way they serve as important geologic

agents. Vessels west of the Sahara, or east of

China, are tlms often powdered over with fine

dust slowly settling down after a long flight

from its desert source.

The smaller water-spouts, doubtless, belong
near here in our scheme of classification ; but

as they are usually aided by vapor-force, and
approach the character of tornadoes, their con-

sideration is best deferred till later.

Finally, before going on to the larger storms,

one point of much importance must be empha-
sized. The change from the stable equilibrium

of night and early morning to the unstable of

noon is eff'ected entirely by the sun's heat,

which warms the lower air, and causes it to ex-

pand. In expanding, it lifts all tlio upper air

that rests on it ; and this is no small piece of

work, for the air that is lifted weighs about a

ton over every square foot. When a point of

escape is found, the heavy upper air sinks

again, as the expanded air is drained oif (up-

wards) at the centre. It is this gra\'itative

force of the sinking air-mass that causes the

dust-whirlwind, in re-arranging the disturbed

equilibrium of the atmosphere ; but gravity

would have no chance to show its strength, if

the air had not been lifted by force fi'om the

sun. The winds of a dust-storm, therefore,

depend on gra\-itative force brought into play

by the sun's heat. All storms and all winds
have more or less closely this relation to solar

energy and terrestrial gravity.

{To be continued.)

THE INTERNATIONAL FISHERIES EX-
HIBITION.— FOURTH PA PER.

On the 1st of October, at noon, the number
of visitors to the exhibition passed the much
desired limit of two millions ; and, although
the rainy season had set in, the daily average
of attendance was still increasing. The finan-

cial success of the enterprise was more than
certain two months ago ; and the receipts of
each day since have been swelling the surplus

fund, the disposal of which is now a fruitful

subject of discussion in England. Although
the organization is a private one, the character
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of the men in control of it, and the recognition

granted bv tiie Queen and llie Prince of Wales,
render it certain that the profits will be devoted
to some public enterprise. In the midst of
multifarious minor propositions, two plans are

receiving serious support. One of these is

that first brought forward by Professor Ray
Lankester, in his address upon ' The (possible)

scientific results of the exhibition,' and relates

to the establishment of a laboratory of marine
zoology in Great Britain, for the joint ad-

vant^e of fisheries and science. Professor

Lankester's original memorial was signed by
sixteen leading men of science, and lias since

had the indorsement of the British association.

The rival scheme relates to the establishment

of an orphanage for fishermen's children ; and
this, as may be imagined, is much more popu-
lar among the people and tlieir newspaper
exponents. One influential trade-journal ex-

presses itself in energetic fashion in a para-

graph which I cannot refrain from quoting,

since it shows how little the opinion of a large

class of Englishmen has been acted upon by
the leaven of scientific thought. Speaking
of the meeting of the British association, the

editorial proceeds :
—

"The conductors of the daily prints, always very
amiable to the promoters of these useless gatherings,
fool the navants to tlie top of their bent by reporting
the 'papers' and discussions at an absurd length,
thus making the credulous 'scientists' believe that
the public t.akes a lively interest in their proceedings.
... It is [the president's] grim task to write .an

'address' usually so wildly mystifying as to drive
his hearers and re,aders to the verge of idiocy. By
common consent, this year's presidential address was
not only more bewildering than any previously deliv-

ered, but absolutely incomprehensible ; and it is

charitably hoped that the .Southport meeting is the
beginning of the end. But these dreamy gentlemen
are sufficiently wide awake to their own interests.

. . . This they are, of course, entitled to do; and, if

they can squeeze any money out of the public or
out of the government, to aid them in the pursuit
of their ' fads,' we shall have nothing to say. When,
however, they go to the length of proposing to get a
portion of the fisheries exhibition surplus into their
hands for the purpose of establishing ' a marine zoo-
logical station on the English coast,' we take leave
to denounce such a proceeding as both audacious and
preposterous," etc.

In the mean time the executive committee
makes no promises, except in the proposition
to expend the sum necessaiy to bring over a
Cape-Ami schooner, with a selected crew of
fishermen, to demonstrate the American meth-
ods of fishing with purse seine, deep-sea trawl-

lines, and dories, on those parts of the British

coasts in which their use may be practicable.

If any precedent is required for devoting a
part of the proceeds to scientific ends, they

have onh' to look to the Edinburgh exhibition

of 1882, the suriilus of which to tlie amount
of nearly eight thousand dollars has been given

to establish a marine laboratory near Edin-
burgh, under the direction of Mr. John Mur-
raj' of the Challenger, anil others. It is to

be hoped that the demands of science will

be remembered. Charities of all descriptions

flourish luxuriantly in England, but the work-
ers in science seem to feel that their needs are

often seriously neglected.

The amount of the surplus is variousl}' esti-

mated at from forty thousand to a hundred
and fifty tliousand dollars. The management
is not satisfied with the present success, how-
ever, and has leased the grounds for three

years more from the commissioners of the

exhibition of 18.il, who, it will be remem-
bered, bought with the surplus of that great

enterprise those tracts of land uow so valuable,

on which all the museums and schools of

science and art in South Kensington are now
placed. Three great international exhibitions,

similar in plan to the fisheries exhibition, are

to follow, year by j-ear ; and b}' the end of

1880 the buildings will have more than paid

for themselves, and a substantial sum will have
accumulated, to be used, perhaps, in continu-

ing the exhibition and museum movement
which England has found to be so valuable to

its intellectual and industrial welfare. The
character of these exhiliitions has not yet

been determined upon. That of 1884 would
doubtless have been devoted to horticulture,

floricnlture, and forestry, had not Scotland

pre-occupied the field with a similar undertak-

ing, ancl already secured the patronage of
royalty. Edinburgli will therefore have its

' international exhibitiou of objects relating

to practical and scientific forestry and forest

products' next year; and London will follow

in 188.5 with a forestry exhibition, which can-

not fail to be of world-wide importance. The
London fisheries exhiI)itioii of 1883 gained
much through the experiences of similar exhi-

bitions in Norwich in 1881, and Edinburgh in

1882. The subject of the London exhibition

of 1884 is not announced, but it is ver\- possi-

ble that it will have to do with food-products.

Another programme, hinted at In^ the Prince

of Wales in his speech at the close of the ex-

hibition, provides for a hygienic exhibition in

1884. one of the progress of invention in 188.5,

and in 188G an exhibition of colonial products.

The literature of the exhibition is one of

its most important features. Almost every sub-

ject connected with marine zoology and the

technolosrv of fishinsr has been discussed in at





NOVKMIIEEJ '.1, 1S8:J.] SCIEyCE. (ilo

least one special essay. The papeps published
b^' several foreign governments have liecn of
great importance, particularly the treatises by
Grimm, upon the (ishes and fisheries of Uussia,

and by Ai)ostolides, upon tho.se of Greece.
Those issued oHicially by the exhibition have
been numerous, and, if the truth must be told,

by no means of equal merit. None, however,
are without value ; and several, especially those

b)' Huxley, Levi, llubrocht, Lankester, and
Day. are important contributions to science.

The official catalogue, edited by 'Sir. A. J.

K. Trcndell of the South Kensington museum.
well known in America as the secretary of
the British commission to our exhibition in

187(J at Piiiladelphia. is in itself a contribu-

tion to knowledge, and a model for the

guidance of future exhibition administrations.

Each section is introduced by an essay by
some recognized authority, and signed. Much
serious work has been done by the English
jjcriodicals in recording the teachings of the ex-
liil)ition. Xatnre. under the head of • Zoology
at the fisheries exhibition,' has had a review
of the vertel)rates by Professor Giglioli, and of
the invertebrates by Professor Ray Lankes-
ter ; also a iiaper on the present state of tish-

cullnre as illustrated at the exhibition, by Jfr.

Earll. The birds have i)een considered by
Jlr. Howard Saunders in the Jhis, and bj' ;Mr.

J. E. Harting in the Zoologist. Sir. Gwynn
JeflTreys described the molluscan collections in

the Annah (did mar/azitie of natural historic.

Sir. Dunell, Mr. AV. 15. Tegctmeier, Jlr. Senior,

and others have reviewed the technological

features in the Field, and Mr. Fell Woods, the

oyster-collections in Land and water; while
Engineering has had gin elaborate series of
illustrated i)apers upon the vessels and scien-

tific instruments, devoting several luimbers to

describing the U. S. steamer Albatross and its

equipment, and to American devices for the

exploration of the depths of the sea.

An otlicial review, elaborately illustrated, of
the exliil)ition and its teachings, is being pre-

pared for the British government by Hon.
Spencer AValpole, governor of the Isle of JIan,
well known as the colleague of Huxley and
Buckland in the various fishery commissions
from time to time instituted by Parliament.

Nearly every European government has sent

hither specialists to report upon special sub-

jects. Among the most eminent of these men
of science have been Dr. Steindachner of
Vienna, Dr. Sauvage of Paris, Dr. Mobius
of Kiel, Professor Benecke of Konigsbcrg,
Professor llubrecht and Dr. Van Beinmelen
of Utrecht, Piofessor Giijlioli of Florence, Dr.

von Grimm of St. Petersburg, Dr. Mabngren
of Finland, Professor Torell of Stockholm, Dr.

Buch of C'hristiania, Mr. E. P. Kauisay of
Sydney, Capt. Comernia of the Spanish navy,
and Col. Sola of Madrid. Tiie re|torts yet to

be published will perhaps swell the literature

of the exhibition to double its present bulk,

and will be of interest to investigators in every
department.

The exhibition was formally closed on the

31st of October by the Prince of Wales, who
in his speech u|)on this occasion made certain

very fitting allusions to the work of his father.

Prince Albert, in the promotion of interna-

tional exhibitions. G. Bkown Gooue.

.-1 FOUR-DAYS' CRUISE OF THE ALBA-
TROSS.^

We left AVood's Holl at 1.10 p.m., Sept.

2!), for an ortshore dredgiug-trip. The weath-

er was clear and ])leasaut. with light southerly

winds and smooth sea.

At 9.0'2 A.M. the following day, we sounded
in 1,342 fathoms. — bottom, globigerina ooze ;

latitude 3!)° 29' north, longitude '70° 58' 40"

west, — and at ;)..'!.S put over the beam-trawl,
veering to l.'JOO fathoms of ro[)e. It was up
again at 1.03 p.ji., the net containing a large

number of specimens. [Station 2,09.5.]

The trawl was cast again at 2.44 1'..m., in

1,451 fathoms, latitude 39° 22' 20" north, lon-

gitude 70° 52' 20" west. The bottom specimen
brouglit up in the Sigsbee cup was the same
as that of the former cast: but the trawl con-
tained a granite stone weighing a hundred and
sevent}- ])ounds, several small stones, small

pieces of cinder, and lumps of hard clay

:

there were al.so .several small specimens of
what appeared to be oxidized iron. The haul
was very successful, being particularly rich in

foraminifera. [Station 2,09(!.]

As soon as the trawl was up, a set of serial

temperatures and specific gravities was taken
to 1,000 fathoms. A temperature of CC° was
found at 25 fathoms, 65^° at GO fathoms, and

57i° at 40 fathoms. These strata of cold and
warm watt'r are liie rule rather thyu tiic ex-

ception, in this locality; lint, thinking that

possiblj' the observation at 40 fathoms had
been read incorrectly, it was verified, using

another instrument, which registered 55|°.

At 8.22 P.M. we started ahead south |- west

> Keport lo I'lnf. S. K. BAiriD, K. S, commissioner of (IbIi nnd
fishcrica, by I.ienl.-fommanaer Z. I,. Tasxkk, I'.S.V., com.
mandiiig U. S (ii*li-commi»»ion i*lonmcr, Albntross, l{in<lly placed
at our 8tT\*ice by Proft'Hunr Baird. Some of lt)c appcnilii'i-.* are
abbreviated to ttave repetition.
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(magnetic), runuiiig ou that course till 5.30

A. 11., Oct. 1, when we sounded in 1,917 fath-

oms,— latitude 37° 60' 20" north, longitude
70° 57' 30" west ; bottom, globigerina ooze,—
and at 6.18 put the beam-trawl over, veering

to 2,600 fathoms. It was ou the bottom at

8.04 ; and at 9.04 we began heaviug in, land-

ing it on the deck at 10.42 a.m., having made
a successful haul. [Station 2,097.]
At 2.08 P.M. the beam-trawl was lowered

again iu 2,221 fathoms, latitude 37° 40' 30"

north, longitude 70° 37' 30" west. It was
down, with 3,000 fathoms of rope out, at 4.03

P.M., dragged till 5.14 p.m., and was landed,

after a successful haul, at 7.24 p.m. [Station

2,098.]
At 7.34 p.m. started ahead south-south-east

(magnetic), ran till 3.26 a.m., and lay to

until daylight (about 5.30 a.m.), wheu we
sounded in 2,949 fathoms,— bottom, globige-

rina ooze; latitude 37° 12' 20" north, longi-

tude 00° 39' west, —-near the centre of the

Gulf Stream. The sinker, sixt3--four pounds
weight, was thirtj'-four minutes in reaching
the bottom ; and the specimen-cup came up in

thirty-six minutes. The thermometer regis-

tered at some intermediate depth not far from
the surface, having capsized in some way in

its descent. [Station 2,099.] The not of

the beam-trawl was examined with great care,

and ever}' foreign substance removed, so that

there should be no doubt as to whether speci-

mens found were taken during the haul, or

were iu the net when it went down.
At 7.14 a.m. the trawl was put over, reach-

ing the bottom at 10.13|^, having veered

4,100 fathoms of rope. At 0.54 p.m. began
heaviug up, and at 3.18 p.m. it was lauded
on deck. It was a successful haul in every

respect.

'rhe moderate breeze of the morning in-

creased to a strong wind with heavy swell

before the trawl was up, making
it doubtful whether we should

succeed in laTidiug it. A set of
serial temperatures and specific

gravities was attempted after fin-

ishing the haul ; but the strong

current, high wind, rugged sea,

and threatening weatlier forced

us to give it up rtfter having
veered 300 fathoms of rope. The
method adopted to regulate the

drift was at least original. The
current of the stream was so

strong that the trawl would not

take the bottom ; and, to efiect

this object, an officer was sta-

tioned on the forecastle with a

dredging quadrant, constantly ob-

serving the angle of the dredge-

rope, the eugiues being moved
with sufficient speed to maintain

it within certain prescribed limits.

At 4.30 p.m., moderate gale

from south-west ; hove to under
fore storm-staysail, head to the

southward, drifting rapidly with

the stream about north-east by
cast. At midnight it was blow-
ing a moderate gale with heavy

sea, barometer 29.70, the air exceedingl}- sul-

try, and incessant flashes of lightning in every
direction. At 1.40 a.m., 3d inst., started

ahead, course north, and ran under moderate
speed till 11.05 a.m., when, wind and sea hav-

ing moderated, we sounded in 1,028 fathoms,

globigerina ooze, — latitude 39° 22' north, lon-

gitude 08° 34' 30" west, — and at 12.13 p.m.

put the beam-trawl over, veering to 2,300
fathoms. There was still a fresh breeze from
north-west, with heavy swell and ver}' strong
stream. The trawl was down at 1.59, dragged
till 3.08, and was landed at 4.25 p.m. There
were some interesting specimens, but most of
the things were washed out of the net on the

way up. [Station 2,100.]
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At 4.31 P.M. \vc sounded in 1,(586 falhoras,

globigeiina ooze.— latitude 39° 18' 30" nortli,

longitude 68'' 24' west, — and at .5.1.3 r.M.

put the trawl over, veering to 2,6.30 fathoms.

It was on the bottom at 7.10, began heaving

up at 8.15, and landed it on deck at 9.39 p.m.

The heavy swell and strong stream combined
washed a large proportion of the specimens

from the net, but several new or rare si>ecies

were secured. [Station 2,101.]

A course was laid to the northward as soon

as the haul was finished, and the speed regis-

tered so as to strike the 100-fathom line in

longitude 67° .^O' west, at d.nylight, when we
proposed setting a trawl-line for tile-fish. We
were on the ground at the proper time ; but

the weather was so boisterous that it w^as not

considered iirudent to lower a boat. It was
too rough even for dredging ; and, as our coal-

supply was nearly exhausted, we started for

port.

We encountered strong head-winds during

the day, finally anchoring in Tarpaulin Cove
at 10.4ti P.M., where we remained till 6 a.m.

on the .Jth, when we got underwaj', and arrived

at Wood's HoU at 6.40, making fast to our

moorings.

List of fishes obtained.

BY ENSIGN I!. II. MIXEU, U.S.N.

Station 2,09.5. — Bathysaurus .\gassizii, Stomias fe-

rnx, Macrurus asper, Corypliaenoiiles carapimis, Ila-

losauriis macrochir, Haloporphyrus viola, Cyelolhone

liisca, and one new species.

Station 2,1196.— Eurypbarynx, Haloporphyrus viola,

Macrurus asper, Synaphobranchus pinnalus, Halo-

saurus macrochir, Coryphaenoides carapinus.

Station 2,0".t7. — Berycid (new species), Macrurus
asper, Cyclothone liisca, Scopelus.

.Station 2,008. — Macrurus asper.

Station 2,099. — Cyclothone lusca, Scopelus, Bery-

cid (new species), two new species.

Station 2,100. — Cyclothone hisca, Scopelus, Forci-

picbthys.

Station 2,101. — Berycid (new species), Eurypbar-

ynx, Cyclothone lusca, Argyropelecus Olfersii, Ster-

noptyx diapbana, Scopelus, two new species.

Register of invertebrates captured.

BY J. E. BENEDICT.

The results obtained were good, notwithstanding

the sea was quite rough much of the time. Tbe sur-

face-uets were in use wben practicable, and a number
of fine specimens were taken in them. As hereto-

fore, schools of squid were seen in tbe water, illumi-

nated by the arc-light. One of the crew captured
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three of them with the squid-jig. Several land birds

were seen far out at sea. A pair of Uillgfi^llers (Ce-

ryle alcyoii) flew about near station 2,0i)(i. A pair of

iish-hawks (I'andiou haiiaetus) acted as if tliey were

at home near station 2,0911, 25U miles from land. A
golden-winged woodpecker (Colaples auratu-^) and a

song-sparrow (Melospiza nielodia) came on board to

rest, at station 2,1U0.

The principal invertebrates taken were as follows :—

Station 2,09o. — The sounding-cup brought up ooze

containing forani in ifera from a depth of 1,342 fathoms.

The beam-trawl was put over with wings attached.

Among its invertebrates were twenty-five holothuri-

ans (Benthodites), many large zoroasters, several

citp-corals (Flabellum), a shrimp nine inches long

with very large eggs, three specimens of a crab (?fia-

lacantha). Some of the holothurians were placed in

picric acid before putting them into weak alcohol.

A portion of the eggs were taken from the large

shrimp, and preserved in Miiller"s fluid for the study

of the embryos, which were plainly visible within.

Station 2,0!I0.— Again the sounding-cup brought up

ooze with foraminifera, tliis time from a depth of

l,4.'il fathoms. Strange to say, a large stone, weigh-

ing upward of a hundred and seventy pounds, fl'as

brought up with sponges and"worm-tubes attached.

This woidd, I think, precUule the possibility of its

being below the surface of the foramiiiiferous ooze,

which came up in quantity suflicient to yield two

quarts of clean foraminifera. Tlie principal ingre-

dients found ill the stone were quartz, hornblende, and

iron. Eighteen holothurians (Henlhodites), many
specimens of a small ophiuran, a few large shrimp,

and some small shells, made up the bulk of the ma-
terial.

Station 2,097. — Bottom, ooze, with foraminifera

from a depth of 1,!)17 fathoms. One amphipod three

inches and a half long, shrimp, Epizoanthus on

hermit-crabs (species unknown), Urticina concors

Verr. on Sympagurus pictus Smith, Ophioglypha con-

vexa Lym. and Ophiomiisium armigerum Lyin. in

small numbers, a starfish remarkable for its large

madreporic plate and ambulacral feet, small ascidi-

ans coated with foraminifera.

Staticm 2,098.— Depth, 2,221 fathoms. Epizoanthus,

Urticina concors Verr on Sympagurus pictus Smith,

Ophioglypha convexa Lym. and Ophiomusium armi-

gerum Lym., also a few shells.

Station 2,099. — This haul was remarkable from the

fact that the sounding was in water 2,949 fathoms.

This is perhaps the deepest water ever successfully

invaded by a large trawl : certainly it is the deepest

we have record of witli any trawl. The trawl went
down more than three miles at the end of upwards

of four miles and a half of wire rope without cap-

sizing, and that in the middle of the Gulf Stream,

while the water was quite rough. That there might
be no qviestion as to the specimens brought up, the

captain had the net thoroughly cleaned before it was
put over the side. The amount of matei'ial brought

up was not large. The only specimens from the bot-

tom were a species of Boltenia, and many fragments

of a Bryozoon we had not seen before. A fine large

schizopod, with several species of shrimp and small

Crustacea, were taken in good condition. These, with

a cephalopod and the fish, made it one of the best

hauls.

Station 2,100, with a depth of 1,62S fathoms, and
2,101 with a depth of l,liSU fathoms, brought us only

shrimp and fi>h.

Specific gravities of sea-'water.

BY V. A. SUliGEOX, C. G. JIERNDON, U.S..\.
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tion of Professor Hoffman, its president, the Zoo-

logical society of tlie Netherlands voted to erect a

zoological station on the shore of the North Sea. A
c6ninuttee, composed of Messrs. Hoffman. Hubrecht,

and Jloek, decided on the erection of a station which

could be easily transferred from one point to another

on the Netherland coast. With its sandy shores

and gradual slope, Holland has, it is true, a com-

paratively poor zoological fauna. The committee

thought, therefore, and rightly, that a movable station

would be more serviceable, as it would permit suc-

cessive exploration of various parts of the shore.

Tlio appeal made by the Netherland society to the

forms which constitute the wealth of rocky bottoms.

Few species can resist the sand which covers and

.sraotliers them. But while the downs extend west of

the city of Hclder, at the north there rises a spur

of granite and basalt, in the irregularities of which

numerous animals find shelter: it is the only point

on the coasts of Holland where seaweeds are found.

The minister of the marine h.iving consented to place

twice a week a steam-launch at the disposal of the

commission, the little dredges invented by Wyville

Thompson and the apparatus of Lacaze-Duthiers

were employed, and a hundred and thirty species

obtained.

TUE DUTCH ZOOLOGICAL 8TAT

generosily of the state, to scientific societies and

private individuals, met with a response ; and the sum
of ten thousand francs was soon obtained. Work was

immediately begun. The choice for the first season

fell upon the city of Helder, situated at the northern

extremity of the province of North Holland, at a

I)oint where an arm of the sea, called Hdsdeur, sep-

arates the mainland and the island of Texel. The
material, loaded in a wagon drawn by cattle, reached

its destination, .July 8, 1870. Three days after, the

station was in readiness, and stmlies were begun.

As throughout the coasts of the Netherlands, the

bottom of the sea is, at Helder, chiefly composed of

shifting .sand; and one can scarcely, under such cir-

fumstances, expect to meet with those fixed animal

The second year the station was eslabli>hed at Fles-

singue; and the coast of Zealand proved not less rich

in animal forms than the slope of Nieuvediep and the

bank of Helder. In the years following, the station

was at Bergen-op-Zoom.

During these latter seasons, the commission has

not wholly devoted itself to the examination of ani-

mals which live on the coasts of Holland. Researches

at the station have since aimed to furnish oyster-cul-

tivators with information as complete as possible,

on the anatomy, the embryology, the enemies, and

diseases, in a word, on the biolouy, of the oyster.

The eastern Scheldt has to-day become an important

centre for oyster-culture; so much so, that the two

stations, Kruiningen in Zealand, and Bergen-op-
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Zoom in North Brabant, exported in 1881 about two
million oysters, valued at some three million francs.

In order that the building may be easily taken to •

pieces and put in position, it is made entirely of wood

;

and the parts are arranged with such care that its

removal from one place to another requires only three

days besides the transit.

The station was at Bergen-op-Zoom when we visited

it, and we were received by Professor Hubrecht with
the cordiality and kindness characteristic of the sa-

vants of Holland. It is composed of a principal build-

ing about eight metres long and five broad. One
facade has four windows; the other, three. The
walls are three metres high ; the ridge of the roof, four

and a half. The framing of the roof is of wood, cov-

ered with a double layer of rush-matting. Opposite
each window there is a stationary table : tables are also

arranged in the centre of the room. In the laboratory

are a closet for the instruments, another for the re-

agents and bottles, and also a small library, containing

periodicals and the principal works on marine faunas.

Each investigator can, in addition, send for books
which he needs, either from the library of the zoo-

logical society, or from one of the universities of

Holland. A desk, foot-rests, and some folding iron

chairs complete tlie furnishings. The work-room,
properly so called, is entered through a room in which
are the aquaria, the collecting-apparatus, and the

smaller dredges. The cumbersome instruments are

placed in a room connected with one of the side-

facades. Another room, opposite the entrance, leads

into the private oiBce of the dii'ector of the station.

A fence of galvanized zinc wire runs around the build-

ing, and, while it wards off the thoughtless, encloses

a space which may be used either for experiments in

the open air, or for the dissection of animals of large

size.

The construction of "the house, as it stands to-day,

has cost fifty-five hundred francs. An additional

sum of six thousand francs was expended in the pur-

chase of furnishings, aquaria, collecting-apparatus,

reagents, thermometers, lenses, etc.

The management of the station is regulated in a

very simple manner. The members of the zoological

society nominate each year a committee, which pub-
lishes at the end of the year a report of the work, and
gives an account of the funds expended.
Although the resources of the zoological commis-

sion are very limited, nevertheless the members have
undertaken important work. During the season at

Helder, Mr. Hubrecht was engaged upon fishes; Mr.
Hoek studied the crustaceans; Mr. Horst, annelids;

while Messrs. Van Harem, Noman, and Sluiter stud-

ied the other invertebrates. Mr. Hoek undertook,
at Bergen-op-Zoom, liis interesting researches on the

embryology of the edible oyster. H. E. Sauvage.

LETTERS TO THE EDITOR.
The formation of tornadoes.

In the discussion of Jlr. Hoy's paper before the
American association for the advancement of science,
at the recent meeting at Minneapolis, I notice a

number of .statements which seem to me erroneous.
Professor Rowland, for instance, asserts that " the
rotation of the tornado is a necessary consequence of
the earth's rotation." Now, if this be true, wlgr are
not tornadoes more fi'equenf.' Why is it necessary
to have brisk, southerly winds, with high tempera-
ture and low barometric pressure'? Why do they not
happen on clear days as well as on cloudy ones?
Again : if the earth's rotation determines the dinec-

tion of the gyratory motion of tornadoes, why does it

not govern the motion of the little whirlwinds
occurring in dry weather? Every observer knows
that these revolve, sometimes in one direction, and
sometimes in the otlier, but perhaps, in a majority of

cases, in the same direction as tornadoes.

It is well known that tornadoes in our latitude

occur on days when there is a strong breeze from a
southerly direction. Now, the air on such dajis, in

spring and early summer, is heavily charged with
moisture; to which fact is due the oppressiveness of

the heat. As the heat of the day increases, local

showers are formed, which move, not with the surface-

wind, but in a higher current from a westerly direc-

tion. There is usually a divergence of about ninety
degrees in the angle formed by a line indicating the
direction of the track of the tornado, and another
marking the direction of the preceding surface-wind.

Now, the mingling of these currents, or even the
passage of one beneath the other, must, on account
of their unequal temperatures, condense more or less

of the moisture of the warmer current. This con-
densation is nearly always noticed, A cloud, often

of intense blackness, accumulates just under the
southern edge of the storm-cloud, and is usually pro-

longed horizontally to the northward along its base.

If tlie cloud is near enough, so you can see beneath it,

the parts farther in the rear will be seen to move
rapidly in an. easterly direction, just as the air-cur-

rent moves which bears them. How can it be other-

wise than that a gyratory motion shall result from
such conditions? People frequently say, in describ-

ing a tornado, that " two dark clouds rushed together
from opposite directions, and produced the tornado."

This statement, if- we are expected to construe It

liteially, seems somewhat absurd, since a cloud is

always a passive element, moving only as the air

moves in which it floals. That fragments of clouds
and often quite large masses move toward each other
is true; but tornadoes are not produced because of

this, but on account of the riiutual resistance of two
currents of air. If two liquids or gases are brought
together from different directions, a whirling motion
is prpduced, as may be seen where two small streams
of water flow together, or where a rock or fallen tree

interrupts the direct movement of the water. This
is but a necessary result of the combination of prop-
erties inherent in such a medium.
A volume of air, under pressure, escapes in the

direction of least resistance: and, as there is a con-
siderable pressure of the air where the two currents
meet, an escape-current nuist form somewhere; and
it forms, in accordance with the above law, in the
direction of mininuim resistance, obliquely upward
to the east or north-east. As soon as this escape-
current is developed, its position is at once located by
a slender stem of vapor rapidly ascending obliquely;

though, if the observer is .at some distance, it seems
to be suspended from the cloud above it, and even at

times to descend toward the earth. Some of the
downward movements of this 'funnel' are apparent
only, the constantly ascending vapors sonu'times con-
densing near to the ground, and at other limes high
in air. The tunnel-cloud is often absorbed into the
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cloud above, almost as soon as formed, the condi-
tions necessary to its full development not existing.

In his excellent article on tornadoes, in the current
number of the Kansas City revirw of science, Mr.
John D. Parker speaks of the four characteristic

motions of those meteors. These motions might be

classified as horizontal and vertical. The horizontal

motions are the linear, caused by the forw.ard motion
of the air-current governing tlie direction of the

storm-cloud ; second, the gyratory motion, caused,
as above stated, by the mutual resistance of air-

currents moving in different directions; third, the
swaying motion, due partly to the varying pressure
on different sides of the tunnel, and partly to the
%'ertical or bounding motion of the tunnel. This
latter motion would not have a very marked effect in

producing the ' dentated edges ' of the storm's path,

if the tunnel-cloud were vertical instead of slanting.

What causes the bouiuling motion it is difficult to

say, but it certainly resembles electrical attraction
and repulsion. This bounding movement was very
marked in the tornado of .\pril IS, 1809, which passed
near this locality: but occurring, as it did, in the day-
time. 1 could not distinguish the illumination of the
lower part of the tunnel, which may sometimes be
seen wlien these storms occur after dark, and which
some think is due to electricity.

It is interesting to produce in miniature the hori-

zontal motions of the tornado by the following
simple experiment. When there is a good fire, let a
small quantity of liglit, flaky ashes, or other light

material, be sprinkled over the whole top of the cook-
ing-stove. Tlie heat forms quite a strong current,

ascending mainly from the central parts toward the
pipe. Cool currents flow in from all sides. Now,
with the hand or a fan, produce local or opposing
currents over the luxated surface, and at once little

tornadoes are developed, whirling the ashes several

inches in the air. I have often produced them on
both sides of the stove at the same time; those on
the left moving as tornadoes in our latitude, and
those on the right in the opposite direction. Now,
are not the causes of the gyratory motion of the little

whirlwinds on the stove, tiny as they are, the same
in kind as those which produced the storms which
devastated Marshtield, Grinncll, or Cam.anche? If

this be answered in tlu; affirmative, the rotation of

the earth plays no direct part in causing the gyratory
movement of this class of storms. Of course, the
rotation of the earth causes the higher currents of
air to move toward the north-east, instead of due
north, as they pass from the equatorial to the arctic

zone, and these currents determine the general linear

movement of storms in our latitude: but this makes
it proper to consider the gyratory motion an indirect

result rather than a direct consequence.
S. A. Maxwei.i,.

Morrison, III., Oct. «, 1S83.

The chinch-bug in New York.
Why should Mr. Linlner conclude that the chinch-

bug was brought to St. Lawrence county, N.Y., in a
freight-car from the west? Harris corrects the erro-
neous idea that it is confined to the states south of
40° of latitude by demonstrating its occurrence in

Illinois and Wisconsin, while Fitch's record of find-

ing it in northern New York would justify us in

assuming that it has always existed there, especially
when we know that its range is much farther north.
Packard found it on the top of the White Mountains;
and it is to-<lay the most serious enemy that Ihrealeus
the vast wheat-fields of Dakota. It seems to me
more rational to consider this injurious manifestation

in Ni'W York a result of undue increase of a species

always there than to call it an invasion. Though we
rarely hear of its injury in the Atlantic states, yet it

is commonly met with where collecting is done near
or in the ground, and in dry years is by far the most
common Ileleropter in grain and grass fields and
dunes. This 1 know from |)ersonal experience, and
have found it as far nortli as Koscawen, N.ll.

Should it prove less susceptible to lieavy and con-
tinued rains in New York than elsewhere, the fact

will be remarkable. Such rains affect it most, how-
ever, in spring and early summer. My own inter-

pretation of the interesting facts recorded by Mr.
I.intner would be, that the .species multiplied exceed-
ingly during the very dry seasons of 1880 and 18S1,

and that the wet season, which it has so far braved
(as it often does for a while in the west), will never-
theless tell on the hibernating bugs. In this view
there Is cause for encouragement rather than alarm.

A careful survey would undoubtedly show, as Mr.
Lintner suggests, that it exists in many places in the
state where it has not vet been detected.

• C. V. Riley.
AVashington, D.C, Oct. 24, 1883.

Unusual reversal of lines in the summit of a
solar prominence.

On Oct. 17, between :5.4.") and 4.30, local time
(about 8.-15 and '.KoO Greenwich time), a rather unu-
sual phenomenon was observed at Princeton, in a
prominence connected with the large and active

group of spots which at that time was just passing off

from the sun's disk.

The prominence had the very common form of a
number of overlapping arches, with a sort of cap
above them, or of a cloud connected bysever.al curved
stems to the chromosphere below. Its elevation was
about 2', and its extent along the sun's circumference
a little less.

The peculiar features were the extreme brilliance of
the cloud-cap at the summit of the prominence, and
the perfect delineation of tlie fonu of this cloud in

certain spectrum-lines, which ordinarily are reversed

only at the base of the chromosphere; while, at the
same time, certain other lines, which not unfrequently
are reversed at considerable elevations, showed its

form only very faintly, or not at all.

When I first came upon the prominence, in run-
ning around the sun's limb with the spectroscope,

the brightness of the cloud-cap, as seen through the

C line, was simply dazzling. I do not remember ever

to have seen a prominence, or any part of one, quite

so brilliant. At the same lime, the line X 0076.9

(which is in the same field of view with V, .and is

No. 2 of my catalogue of chromosphere-lines, — a line

attributed to iron f also showed the top of the cloud
quite as well and as brightly as is usual in C under
ordinary circumstances. The chromosphere, also, was
faintly visible in the same line; but the stems and
lower portion of the cloud could not be seen at all in

it. On turning to line X7U.'J5 (No. 1 of tlje catalogue),

I was suiprised and gratified to find the same appear-
ances conspicuous in this line also. A careful search
failed to show any other lines reversed below C.

liunning up the spectrum from (J to D, I could not
find any lines showing the top of the prominence,
though a considerable number were reversed in the
chromosphere at its base. D,, of course, showed
the cloud-cap magnificently, but /), and D^ only
very faintly, though dislinctli/ enough.
Between X> and b the same remarks apply as be-

tween Cand J). Thecorona-line,A5315.9, was reversed

at the base of the prominence a little more brightly
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than in adjacent parts of the chromosphere, hut not

at all in the cloud-cap. The magnesium members of

the b group showed the cloud faintly in the same
way as the sodium-lines; but in b.^ the form was a

little more conspicuous.
Between b and F, two lines (A .5017.6 and 4923.1,

both attributed to iron) showed the cloud-cap as

beautifully as either of the two below C. Numerous
other lines were reversed in the chromosphere, but

none of them showed tlie upper parts of the promi-

nence, i'' appeared much the same as D.,.

Between Fand G,five lines were noted as showing
the cap. The most refrangible of them was Loren-
znni's/(A 4471.2): the other four I did not identify

at the moment, being in haste to reach the violet por-

tion of the spectrum, and intending to examine them
later, — an intention I was not able to carry out, on
account of the intervention of clouds.

The lines Hy (A 4340) and h were, of course, con-

spicuous, each showing the whole of the prominence.
1 expected that H and Jt would do the same, but was
disappointed. They both exhibited the cloud-cap

finely, but I could not make out -in them either the

stems of the prominence, or the spikes and knots of

the chromosphere; and yet both the lines were well

reversed, not only in the chromosphere, but also on
the face of the sun itself, over all the faculous region

surrounding the spots. The ultra-violet line above K,
first observed here a few weeks ago, was not visible.

There was no considerable motion-displacement
exhibited by any of the lines, — something rather

singular in so brilliant a prominence, — nor did its

shape cliange much during tlie forty-five minutes of

observation.
It is perhaps possible that this cloud was indentical

with a remarkably brilliant facular bridne, which was
observed two days before, spanning the largest of the

spots which composed the group: still tliis is by no
means certain. The instrument employed was the

nine and one-half inch equatorial, with the Clark
spectroscope carrying a Rutherfurd grating, of about
17,0UO lines to the inch; .first-order spectrum.

C. A. Young.
Princeton, N..I., Oct. 22, 1«S3.

Sternal processes in Gallinae.

Having several times been asked the function of the

long processes of the sternum as found in the Gallinae,

I would make the following suggestions:—
If the sternum be examined in situ, the outer pro-

cesses will be seen to extend far back, and well up the

sides of the body, while the inner pair extend over

the abdomen. The notches between the processes

are closed by very tense, fibrous membranes. By this

means a large area is afforded for the insertion of

muscles with a minimum of bone. This must con-

tribute slightly to diminish the weight of the posterior

end of the body. Passing now to the muscles, we
find that the great pectoral arises from the entire

posterior border of the sternum, while the subclavius
fills up the angle between the keel and body of the

bone.
So much for the anatomy. What are tlie physio-

lo:.;ical results, and why could they not be attained in

other ways? The results are an increased amount of

pectoral muscle, and an increase in the length of the

fibres, as compared with many oilier birds. Both
of these are very desirable results for heavy birds of

short, rapid flight, — the first, because with the in-

crease in muscfe comes a corresponding increase of

force in the stroke of the wing; the second, because,

by virtue of the long fibres, rapidity of contraction

and a long stroke of the wing are secured. The rapid-

ity is gained by all parts of the fibres contracting at

once, whence the longer the fibre, the more quickly
will a given amount of motion result. Both the

first and the second are also aided by the fact that the

first part of a muscular contraction is more powerful
than the last part.

Tbere is but one other way in which tlie same re-

sults, so far as the insertion of the muscles goes,

could be attained; that is, by their origin from the

ribs wliicli lie under the sternum, as in the mammals,
instead of from the overlapping sternum. To this,

however, there is an all-powerful objection. If a
man be watched while violently using his arms, it

will be noticed that the upper part of the chest is held
stationary. The pectoral muscles must have a firm

point to pull from, in order to move the arms. As
a result, respiration in the upper part of the chest is

impeded, or, better, respiration is impeded by the di-

minished amount of tidal air. This principle is illus-

trated in the long, slow stroke, about twenty to the

minute, of men trained to row great distances. The
breathing is done, while the pectoral muscles are re-

laxed, at the normal rates. The same, only in a much
greater degree, would hold good for birds. Were the

muscles inserted into the ribs, respiration would be
interrupted several times each second during flight:

hence it is evident that the muscles could not be in-

serted into the ribs.

But again: why should the Gallinae require rapid

powerful motions of the wings? Wliy should they
not have long wings, and a comparatively slow
stroke? This is forbidden by their habits. Long
wings would be very cumbersome when the bird was
on the ground, and absolutely worthless in much of

the brush through which a grouse will fly with
wonderful rapidity.

Theref(u-e we may say that the processes are devel-

oped to give, with the greatest economy of material,

a large area for tlie insertion of the pectoral muscles
in such way as not to interfere with respiration,

and that such area is required for the flight of the

bird. J. Amojiy Jeffries.

A bifurcate tentacle in Ilyanassa obsoleta.

Some years ago, when collecting for my marine
aquarium, in Karitan Bay, at Keyport, N.J., I ob-

tained an Ilyanassa obsoleta of such a strange form,

that I made a pencil-sketch and notes of it at the

time. The left tentacle was bifurcated at the shoul-

der, or place where the normal tentacle abruptly nar-

rows. The two sub-tentacles thus caused, seemed
to be equally sensitive, as each was capable of sepa-

rate and independent movement. Several instances

have been long known to me of bifurcation of the

caudal spine of Limulus ; but the additional prong
in every instance was functionless, and, in fact, an in-

convenience. I have also seen malformed antennae
in microscopic insects. As I have not heard of a
similar instance in the mollusca, it seemed to me that

the case should go on record.
Samuel Lockwood.

Fi-celiold, N.J.

The mechanism of direction.

Shortly af ler reading Professor Newcomb's paper in

Science for Oct. 2(5, fstio, I had the pleasure of meet-
ing him, and of discus«ing some matters of mutual
interest in regard to subjective states of conscious-

ness. It seems to me that the professor does not give

sufficient weight to habit, and to unconscious cerebral

action. In the strict sense of the word, one is not
always conxcioua of the Avay he is going; for although
he may avoid obstacles of any kind, yet he may pass
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some distance beyond his abiding-place l)y reason of

mental pre-occupation. There are two lines of cere-

bral action going on at once, — one, the active mental
study which engrosses liini; the other, the uncon-
scious action that keeps hira out of danger from pass-

ing vehicles, or from other causes inciilent to city

life. The limitation of direction which Professor

Newcorab regards as exceptional, I consider as gen-
eral: i.e., I believe that there are vastly more men
who have no definite idea of lines as a standard of

reference, than there are those who refer every thing
in direction to such co-ordinates; just as there are

many who never have any definite ieiea of the cardi-

nal points of the comp.ass, either as real or ideal points,

and who never arrive at any clear conception of the
bearings of familiar buildings, or the direction of

streets, though they may live in the same city for

years. The domination or tyranny of a fixed Idea

is explanatory of the difficulty which Professor New-
comb experiences. His ideal or subjective west was
the domination of a fixed idea indelibly imprinted
upon the super-sensitive cerebral cortex of youtli, not
necessarily associated with ideal or absolute direction,

or with any system of horizontal lines, but an iso-

lated conception, formed out of the perception of
different positions, which in early youtli could hardly
be correlated with any abstruse reasoning. This idea

of west, once ingrafted upon a developing brain, be-

came a fixed factor, so dominant as to tyrannize over
the understanding, and so persistent as to require
some moments of study to dispel the illusion. This
becomes evident from an analysis of his third divis-

ion. The tyranny of the early idea has usurped
control over the will, and, indeed, over the whole
cerebral outcome. Even though the internal evi-

dence corres]ionds with the external bearings to show
that his preconceived west is really not west, but
some other point, yet so strong is the power of this

subjective idea, that by no process of argument can
he rid himself of it. This is not uncommon, but by
no means of frequent occurrence. But it is not a nor-
mal harmony of relation between the various recipro-
cal functions of the brain. It is likened to a haljit

formed in youth, so strong as to be ineradicable in

manhood, and has been studied with much care by
psychologists. Again : one may be mistaken as to

direction, or become confused in tracing his route
through the intricacies of his hotel, without associat-

ing such perversions with any states of subjective
consciousness, so far as these states may involve
the consideration or dilTerentiation of the 'co-ordi-
nates.' A man who is ignorant of the cardinal points
of the compass, and who never can tell in which di-

rection he is facing, loses his way because he lias lost

his bearings: the road was known by reason of the
association of other facts, — a certain house just here,
or a lamp just there, — and not because his horizontal
lines have led him astray. In view of- what we have
h'arned of unconscious cerebral action, of habit, of
the association of ideas, of the tyranny of a fixed idea,

and of subjective states of consciousness leading on
to abnormal objective conditions, it seems to me that
Professor Newcomb's case is not an isolated one, and
that what he has written of himself has already been
written of and discussed.

HoitATio R. BuiEi.ow, M.D.
WHsliinston, Ti.C.

Colorado climate.

For the benefit of other sufferers, please allow me
to correct nliat is likely to lead to an erroneous im-
pression, on reading Dr. Fisk's article on 'Climate in
the cure of consumption," as published in Scien'CK of

Oct. 5. Dr. Fisk, in his very able article, like most
of those who have written of the fitness of the cli-

mate of Colorado for consumptives, speaks as though
Denver City were Colorado, and vice versa.

Now, this unintentionally misleading impression
is calculated to do serious harm. During the late

spring, and in summer and autumn, Denver and
neighboring localities may be quite as pleasant and
beneficial to the consumptive as localities south of

the 'divide' that separates the waters of the Platte

from those of the Arkansas.
But, during the cool and cold months, the Arkan-

sas valley furnishes a very much l)etter climate than
can be found anywhere north of this divide in Colo-
rado. It is scarcely necessary to state that the Ar-
kansas valley furnishes all the necessary comforts of

civilization, including convenient railroad transporta-

tion. As a rule, with rare exceptions, the consump-
tive should not sojourn in towns or cities, but rather

in rural districts. But, should the consumptive pre-

fer town or city life, Pueblo, Canon City, and other
places in the Arkansas valley, afford ample accom-
modation.
Having long been a sufferer myself, and having

sought health in many portions of North America,
I speak of the before referred to localities from obser-

vation and experience, and without prejudice or pe-

cuniary interest. Q. C. S.MiTir, M.D.
Austin, Tex., Oct. 18, 1833.

[Dr. Fisk's article was written with especial refer-

ence to Denver, as the necessary data exist for that

place, furnished by the records of the signal-service

station: these do not exist for localities in the Ar-
kansas valley. — Editor.]

A BIOGRAPHICAL HISTORY OF AS-
TRONOMY.

Heroes of science— astronomers. By E. T. C.

Morton, B.A., scholar of St. John's college,

Cambridge. London, Societi/ for promoting

Christian knowledge, [1882.] 341 p. 16°.

From the title, 'Heroes of science— as-

tronomers,' one might expect to find in this

little book an account of the lives and a

ctilogiiim of the characters of the greatest

astronomers, with some general indication of

the nature of their discoveries. This expec-

tation would be partially corrected by the

opening paragraphs of the preface :
—

" The primary object of this little book is. as its

name implies, to give some account of the lives of

the chief astronomers. But it is impossible to leave

in the mind of the general reader any clear notion
of their characters, without giving s<itne account of

their work. A good deal of space is therefore taken
up with explanations of their discoveries; but, as

this is only of secondary importance, the explana-
tions are given in a popular manner, and no mathe-
maJics is introduced, except in ten pages (172-182),

where a knowledge of tlie first book of Euclid and
of the elements of algebra is assumed.

" The book may possibly be useful as an introduc-

tion to the study of astnniomy, and, in this aspect of

it, it is lioped that it may be helpful in two respects:

First, by putting before the student the personal
difficulties which the first investigators of the law
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of the stars met with, and the struggles they passed
through to overcome them, whereby a human inter-

est is given to the study of their work; and secondly,
by clearly indicating the nature of the problems to

be solved by the science."

In point of fact, however, the. book does
much more than this : it presents a clear, con-

nected, readable account of the chief steps in

the progress of astronomj^ from the earliest

times to the present day ; and while the lives

of the astronomers, judiciously' inserted and
as a rule well told, greatlj' heighten the in-

terest of the story of the science, the reader
alwaj's feels that they are only the accidents

of the book, while the unfolding of the suc-

cessiA'e triumphs of astronomy-, and the esj)o-

sition of its laws, objects, and methods, is its

constant purpose.

Interesting and readable as the book is

almost throughout, we nevertheless think the

author mistaken in regarding it as well adapted
to serve as an introduction to astronomy for

non-mathematical readers. It is true that

onlj' verj' elementarj- mathematics is explicitlj'

introduced ; but few readers who are not
either equipped wMth the habits of thought
bred by mathematical study, or possessed of
some familiaritj- with the outlines of astron-

omy, can follow intelligently and with inter-

est the discussion of complicated motions.
To young people who have gone through an
elementary course in astrouomj-, on the other
hand, the book before us will be most instruc-

tive and stimulating. The subject is vivified,

not onlj' by the presentation of the lives, so

.full of inspiration, of the great founders of the
science, but also bj- a far clearer view of its

progressive development than an ordinary text-

book can afford. And the impression is not
weakened hy the introduction of insignificant

details, or of merely statistical information.
Not that details are avoided when they are

necessary to the exposition or illustration of
a great law, or of an important phenomenon :

on the contrary, one is surprised at the num-
ber and di\'ersit3- of the points which are

explained, and in general clearly and satisfac-

torily explained. The author has not refrained

from giving simple expositions of mechanical
and ph3'sical laws when they are essential to
the clear understanding of astronomical doc-
trines. B}- explaining the laws of motion, for

example, and insisting on their fundamental
importance, he puts the reader in a position
to understand the great problem of physical
astronomj-, and to appreciate its solution. In
connection with spectrum analysis, a little

space devoted to the analog^' between sound

and light makes the subject clear to the aver-

age reader. And many other instances might
be mentioned.
As the character of the book does not make

it incumbent upon the author to present any
thing like a complete survey of even the most
prominent astronomical facts, he is able to give

a much fuller exposition of the central points

in the theory of astronomy than one would
expect to find in so limited a space, and to

give intelligible accounts of many things hav-

ing a direct connection with these central prin-

ciples, which are usually passed over with a

bare mention in small works on astronomj-.

Thus, more than eight}- pages are devoted to

Newton,- onlj' a small portion of which is bio-

graphical, a whole chapter of fifty pages being

specifically devoted to the Principia. And
pretty full accounts are given, for example,

of Herschel's theory of stellar distribution, of

the nebular hypothesis, of Laplace's proof

of the stability of the solar sj-stem and La-
grange's previous attempts in that direction,

and of the recent researches of Mr. G. H.
Darwin.

It would be quite possible to point out minor
defects in the book. There is occasionally

(but very seldom) an attempt to explain what
cannot be satisfactorily explained in a popular

manner ; once in a while the demonstrations,

which are usually in excellent and attractive

form, are made pedantically stiff; there are a

few inaccuracies, chiefl}' of expression ; and
th^re are possibly' a few cases of Sunday-
school moralizing from insufficient premises.

The only instance we have noticed of unfair-

ness in the historical portion is in the pas-

sage relating to the Mohammedan astronomers.

Scant justice is done them ; and the author

permits himself to combine silliness with

injustice in saying that ' it illustrates the

slavish stupiditv of the race,' that a discover}'

made bj' an Arab astronomer in the tenth

centitr}- was afterwards forgotten by them

!

A grave defect, but one which can easilj' be

remedied in a new edition, lies in the lack

of an index, — an omission which seriously

impairs the value of this very interesting and
useful work. In conclusion, lest we should

lea^e the impression that the book can be read

with advantage onlj- hy students, we would
say that the chapters which combine in the

highest degree biographical with scientific

interest, — those on Copernicus, Tycho Brahe,

Kepler, and Galileo, — and many other parts

of the book, maj' be read with great pleas-

ure and profit by a ver^- wide circle of read-

ers.
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PROCTOR'S GREAT PYRAMID.

The Great Pyramid : observatory, tomb, and temple.

By R. A. Pkoctor London, Chatto $• Windus,
188a. 323p., illustr. 8°.

This last work of !Mr. Proctor's fertile and
ingenious mind is of uncommon and enduring
interest. To begin j^-ith, it concerns the most
uncommon and the most enduring work of

man,— the Pyraniid of Cheops, whose mighty
form has for nigh five thousand years remained
the least changed and the least comprehensible
of all man's great deeds. Then it comes hap-
pily' into a discussion which is by far the most
curious that has recently vexed the minds of
learned men. There are plenty of paradoxi-

cal folk on the lower confines of science, —
circle-squarers, Symms'-hole hunters, and the

like ; but men of learning, especially astron-

omers and mathematicians, are a hard-headed
lot. The crack-brained do not often find their

way up to their upper heights, for evident

reasons. But it is a set of these really learned

people that has given us the sect of the pjr-

amid worshippers. — the most extraordinary

cult of a century, that, of all the Great Pyr-
amid has ever seen, has been the most fertile

in religious whims.
Active proselyting not j-et having begun,

perhaps for want of needed martyrs, the gen-
eral public has as yet heard little of the p3-ram-

idalists or their faith. This is surprising ; for

their faith has more miracles ' to the acre

'

than Mormonism, and these miracles are as

solid and ponderable as the pyramid itself.

They are before our ej"cs : hundreds of pages
of mathematics are needed to express them,
and they have all the cheap look of certainty

which tlie public associates with algebraic for-

mulae. The following is in brief the history of

P3Tamidalism, the only mathematical ism of the

nineteenth centur}-. Many .years ago a Mr.
John Taylor, pondering on the matter of the

Great Pj-ramid, — which, b}- the waj-, he had
not seen, and never saw, — came to the ex-

traordinary conclusion that the architects of the

structure recorded in its proportions, and in

the arrangement of its chambers and passages,

certain religious and astronomical truths,

which the}' intended should, after thousands
of years of secrecy, be divulged in our day.

Mr. Taylor, being otherwise unknown to fame,

though clearly entitled by this tour of imagina-
tion to rank high among speculators, found

no able advocates of his notion, until his book
came in the way of Professor Piazzi Smyth,
astronomer royal of Scotland, one of the most
distinguished astronomers of our time. Cap-

tivated with this daring liyi)othesis. Professor

Smyth visited the Great Pyramid, spent many
months in a careful and costly survey of the

structure, and, in his successive writings on

the subject, has not only re-affirmed the con-

elusions of Taylor, but immensely extended

the range of his conclusions. Briefly stated,

his position is this : some three thousand years

or more before our era, a Semitic prince,

probably Melchizedek, that vast shadow of the

time, inspired by God, went to Egypt, gained

an intellectual mastery over King Cheops, and

forced him to build this pyramid, which was
designed to ' • keep a certain message secret and

inviolable for four thousand years, . . . and

in the next thousand years it was to enunciate

this message to all men ; . . . and that part

of the pyramid's usefulness is now beginning."

This ' message ' is thus summed up b\- Mr.
Proctor :

—
"The Great ryramid was erected, it would seem,

under the instructions of a certain Semitic king,

probably no other than Melchizedel;. By supernat-

ural means, the architects were instructed to place

the pyramid in latitude 30° north; to select for its

Sgure that of a square pyramid, carefully oriented;

to employ for their unit of length the sacred cubit,

corresponding to the twenty-millionth part of the

earth's axis; and to make the side of llie square base

equal to just so many of these sacred cubits as

there are days and parts of a day in a year. They
were further, by supernatural help, enabled to square

the circle, and symbolized their victory over this

problem by making the pyramid's height bear to the

perimeter of the base the ratio which the radius of a
circle bears to the circumference. Moreover, the

great processional period, in which the earth's axis

gyrates like that of some mighty top around the per-

pendicular to the ecliptic, wjis communicated to the

builders with a degree of accuracy far exceeding

that of the best modern determinations; and they

were instructed to symbolize that relation in the di-

mensions of the pyramid's base. A value of the sun's

distance more accurate by far than modern astron-

omers have obtained (even since the last transit of

Venus) was imparted to them, and they embodied
that dimension in the height of the pyramid. Other
results which modern science has achieved, but which
by merely human means the architects of the pyramid
could not have obtained, were also supeniaturally

communicated to them ; so that the true mean density

of the earth, her true shape, the configuration of land

and water, the mean temperature of the earth's

sinface, and so forth, were either symbolized in the

Great Pyramid's ])osition, or in the shapt? and dimen-
sions of its exterior and interior. In the pyramid,
also, were preserved the true, because supernaturally

communicated, standards of length, area, capacity,

weight, density, Iieat, time, and money. The pyra-

mid also indicated, by certain features of its interior

structure, that whenit was built the holy influences

of the Pleiades were exerted from a most effective

position,— the meridian through the points where
the ecliptic and equator intersect. And as the pyra-

mid thus significantly refers to the past, so also it

indicates the future history of the earth, especially

in showing when and where the millennium is to
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begin. Lastly, the apex or crowning stone of the

pyramid was no otlier tlian the antitype of that stone

of stumbling and rocli of offence, rejected by builders

who Icnew not its true use, until it was finally placed

as tlie chief stone of the corner. Wlience, naturally,
' Whosoever shall fall upon it' — tliat is, upon the
pyramid religion — 'sliall be broken; but on whom-
soever it shall fall, it will grind Iiim to powder.' "

It would require all the space of this number
of Science to print in fall array the evidence on
which these conclusions are rested. At every

step the able astronomer royal of Scotland has

fortified his conclusions bj- careful measurements
of the Great Pj-ramid. His method of working
is as follows : having found that the unit of

measurement is a certain length, about an inch,

which he terms the ' pjTaraid inch,' he seeks, in

the various measurements of the structure, for

correspondences in number of these units with

natural and historic units, the distance of the

sun, the radius of the earth,«etc. Finding a cor-

respondence, or o close approximation to a cor-

respondence, he assumes that this ratio was
intended by the builders to be a statement of

this truth. At first sight, the number and
accuracy of these correspondences is simply

astounding : they look like insuperable facts.

Moreover, the measurement of the sun's dis-

tance, and ])erhaps some other ratios from the

Great P3'ramid, may turn out in the end to be

closer to the truth from the pyramid revelation

than thej^ are to our present measurements.
After a sagacious review of the prinoipal

coincidences, and an effort to show tlieir gen-

erallj' unintended nature, Mr. Proctor proceeds

to develop his ownview, which is, in effect, that

the pyramids were built for astrological obser-

vatories, designed for the casting of the horo-

scopes of the successive kings. He shows
cleaiij', and we believe was the first to show,
that earl^- astronomy was astrological in its

aims, and that the pj'ramid, when it had been
carried up to half of its height, would afford the

best possible structure for astronomical work
of that time. His ingenious, and we must say
convincing, argument requires ns to assume a

much more advanced state of astronomical and
geodetic science in those days than many would
be willing to admit. Still, the old Semitic civili-

zation is a vast unexplored realm : it is a vain
fancj' that we yet know what it contained. It

is easier to give to it any thing in the way of

learning than to accept the monstrous scheme
of bungling prophecj- that tliepj'ramidalists offer

in its stead.

The student of science maj- have something
beyond the entertainment that all readers will

find in this book, and tlie literature of which
it will form an important part. He may find

in the controversj' a suggestion of certain dan-

gers that await all work of a theoretic kind.

AH the work of extending our conceptions of

natural jihenomena, all tiie woi'k of true science,

must be carried on by the method of coinci-

dences. A fact, or series of facts, is compared
with other facts or series, and, from their ob-

served identities, relations are inferred. Tlie

use of this metliod, under rigorous scrutiny, lias

given us our modern science, and must give us

all that is truly scientific in the time to come.

The incident of the (ireat Pyramid inquiry

ma}' well lead us to notice certain dangers in

this method. A large part of the facts with

which the naturalist has to deal has for him
the danger that the Pyramid of Cheops has for

the mathematician. Between the thing in hand

and other things, there is a practically infinite

number of relations. If he sets out on his in-

quiry with a mind to find resemblances of a

certain kind, this liberal nature is sure to gratify

him. Nothing but the most rigorous correc-

tion of the reasons for an opinion by the rea-

sons against it will keep him safelj' on his wa^'.

The more fixed the opinion that guides the

student in his work, the surer he is to find ia

the infinite that any object offers the facts to

support his views. This is the great danger

that lies in the way of many who are seeking

to advance the development hypothesis in biol-

ogy. Having become possessed with the con-

viction that certain things are to be found, they

will see them as Smyth sees revelation in the

stones at Ghizeh.

There are some faults to be found with the

making of this book. More than one-third of it

consists of separate essays on the origin of the

week,— Saturn, and the sabbath of the .Jews;

astronomy and Jewish festivals; the history of

Sunday ; and astrology, — all \evj interesting

in their way, but they are not represented in

the title. There is no proper table of contents,

and no index. The British seem determined

to leave this work of opening their modern liter-

ature to students, altogether in tlie hands of the

Index society'.

The book is written in the admirable didactic

English of which the author is a master.

MINOR BOOK NOTICES.

Man before melaii. By N. JoLYi New York, 1883.

(International science series, no. 45.) 8+ 365 p.,

illustr. 8°.

The author of this attractive volume, unlike

many European writers on archeology, gives

but little space to the subject of North-Ameri-

can antiquities ; and, of the one hundred and
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foitj-eight illustrations, not one represents a

cliaracteristie slono iniplemeut of this coun-

tr3-. Tlie little that our author finds to say

under the comprehensive title of ' rrehisloric

man in America ' is included in twelve pages,

constituting chapter vii., and is mainly a review

of Sqnier and Davis's Ancient niominieuls of

the Mississippi valley, with brief reference to

certain discoveries recorded so long ago as

the publication of Gliddon and Nott's Types
of mankind. Mr. Joly might readily have
done far better. No mention is made of tiie

vast amount of material gathered within the

last decade, that bears so strongh- upon
the vexed question of man's antiquity on this

continent. The scores of publications of the

Smitlisonian institution, the invaluable reports

of the Peabody museum, and the transactions

of our learned societies generally, have been
quite overlooked ; and a vain attempt has

been made, in lieu thereof, to bolster up the

claim of antiquity of America's earliest people

b-y reference to the mounds of the Ohio valley,

many of whicii have recently lost tiieir claim
to a pre-Indian origin, and others, doubtless,

will yet be shown to have been erected by the

ancestors of our modern redskin. As a r&sumi
of European archeology, it is valuable, but
not otherwise. To the American students of
the science it will prove disappointing.

Hi/flrau!ic lahlex for the calculation of Ike dhcharge
lliroiii/h sewcrK, pipes, nnil co'nlnils ; based on
KuKer's formula. Hy P. •). Flyxn. New V'ork,

D. Van Nuslrnnil, 1883. (Van Nostrand's science
series, no. 67.) 135 p. 24°.

KuTTEu's formula for determining the veloci-

ty of flow of water is one of the class which
has the general form v = c sjTs, where r is the

ratio of the cross-section a to the wetted pe-

rimeter, and .s is the sine of the slope ; but the

cocllicicnt c is of such a complex form, tli.it

the application of the formula to definite prob-

lems in water-supply and sewerage is some-
what tedious. This collection of tables is

designed to facilitate the work, and gives

values of r, cy'r, and ac\/r, for circular and
egg-shaped sections, and of .s- and \J s for dif-

ferent slopes. The coefficient of roughness or
friction used is .015, and a number of exam-
ples make clear the use of the tables. Engi-
neers who have snch work in their practice will

find these tables convenient.

Chemical problems, with brie/ statements of the princi-

ples involrctl. By J.\mks C. Foye. New Yoi'k,

Van Nostranil, 1883. (Van Nostrand science
series, no. 69.) 0-1-141 p. 24°.

The value of chemical problems as a prac-
tical illustration of the rules of stochiometry
is recognized l)y every teacher of chemistry.

A thorough knowledge of chemical arithmetic

is constantly required in the laboratory, and
it can only be gained by actual practice in

the solution of problems. Tiie convenience of
having a collection of examples at hand will

therefore be apiireciated bv teachers ; and this

book will doubtless supplj' a deftciency to

those wiio prefer the problems arranged inde-

pendently of the text-book. A great variety-

of examples are presented, with verj- full illus-

trations of the relations wiiich exist between
the factors and products of chemienl reactions,

beside calculations of atomic; and molecular
weights, specific and latent heat, specific grav-
ity and vapor density. Examples are also

introduced on the metric .system of weiglUs
and measures, thermometric scales, and the
laws of Mariotte and Charles.

WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

ASTRONOMY.
Origin of the lines A and B in the spec-

trum. — M. Ksiiioff. by e.Npfriments at the physical

laliDrutory of the University of St. Petersburg, has
shown that the Hues of the solar spectrum known
as A and li are (hie to the oxyseii of our atmos-
phere, lie employed a tube twenty metres in

length, closed with glass plates, in which tube the

gas under investigation could be comlensed under
pressures of fifteen atmospheres or less, proper care
being taken to dry it thoroughly. The telluric char-
.acter of these lines has been generally admitted, but
has of late been called in question by Mr. Abney, who

suggested that they might be due to cosmical hydro-
carbon gas of some kind, diffused through space in

accordance with Siemcns's theory. M. Egoroff sets

this question at rest, having determined by direct

experiment that none of several different hydrocar-
bons tried gives any such bands, while oxygen un-
mistakably does give them. — {Camples rendu."!, Aug.
27.) c. A. Y. [327

On the assumption of a solar electric poten-
tial.— AVeruer Siemens discusses the hypothesis
proposed by his brother (Sir W. Siemens), that the
sun has a high electric potential, due to the friction

of the dissociated matter which, according to his
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theory, is coatinually flowing in at the sun's polar

regions to replace that which, after combustion, is

thrown off at the sun's equator. The paper is an

important one, but too long to be fairly summarized

within our limits. A considerable portion of it is

devoted to an endeavor to obviate one of the most

serious objections to Siemens's theory of the solar

heat; namely, the objection based on the resistance

to planetary motions which would result from a

cosmical interstellar medium of the necessary den-

sity. Werner Siemens argues that the particles of

matter passing off from the sun's equator would

continue to revolve around the sun as they receded

from it, and at any distance would have the same
velocity as a planet at that distance, and so would

offer no resistance. The paper is, however, mainly

occupied with the planetary consequences of solar

electrification. — (PMi. mar/., Sept.) c. a. y. [328

MATHEMATICS.
Development of real functions. — The exact

title of this paper, by M. J. P. Gram, is ' The devel-

opment of real functions in series, by the method of

least squares.' M. Gram's pajjer is an exceedingly

interesting one, but unfortunately one which can-

not be more than briefly referred to in this place, as

a suitable notice of it would require the reproduction

of a great deal of algebraical vtoA. The principal

problem which M. Gram proposes to solve is stated

as follows : let there be given a series of arguments,

X, and two corresponding series of quantities, Ox and

Vx . These last quantities are all real, and, further, the

Vx are all positive. Then in a series which contains

known functions of x, — viz., yx = Ui Xi + 02 Xj
-\- . . . -|- an X,i , — the coeflicients are to be so deter-

mined that Sx Vx (ox — Vx )' shall be a minimum. In

the first part of the paper, the author gives applica-

tions of his process to Fourier's series, spherical

harmonics, and cylindrical functions. The second

part refers almost entirely to the convergence of cer-

tain series ; but without quoting much that is obtained

in the first section, and defining many symbols, it

would be impossible to give here a suitable or intelli-

gible notice of this second section. — (Journ. reine

ang. math., xciy. Qi.) t. c. [329

ENGINEERING.
Economical pumping-engines.— Mr. C. T. Por-

ter reports the duty of the Gaskill engines at Saratoga

as 106,000,000 pounds, raised one foot high, per 100

pounds of hand-picked coal. The Corliss engines at

Pettaconsett, Providence, E.I., gave a duty of 113,-

271,000; and the Pawtucket engines have an average,

for the year 1SS2, of 113,500,000. The slip of valves

is reduced to one-half of one percent.— (Mech., July

21.) R. H. T. [330

Consolidation of bulky materials.—A steam-

hammer has recently been applied to the consolida-

tion of bulky materials in steel moulds. The mate-

rials are usually organic, often fibrous, and one blow
generally does the work. Four blocks per minute

are made; 3,000 pounds of sawdust are compacted

into blocks each hour. Bran is thus made denser

than flour, and can be preserved indefinitely. Stone

is made from earth or sand, and weighing lliO pounds

per cubic foot. The following are results so ob-

tained :—

.
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to vegetate sufficiently to form cotyleiloiis, under the
favorable conditions of a testing-apparatus. In elev-

en tests, with four species of seeds, from tea to forty-

six per cent of the seeds germinated, but failed to

vegetate. — (iV. F. ayric. e^. stat. bull., Ixii.) ir. r. a.

[334

Sulphuric acid as a fertilizer.— The use of

sulphuric acid has been jiroposed as a means of ren-

dering the constituents of the soil soluble. Experi-

ments by Farsky on summer rye, grown in boxes,

showed no advantage from the use of sulphuric acid

or of acid sodium sulphate. When the soil was kept
dry, a slight decrease in the production of grain was
noticed as the result of the manuring. The soil was
a clay soil, and the sulphuric .acid was sprinkled upon
it in the concentrated form until it was distinctly

moist. A hundred grams of acid were used to thirty-

five hundred grams of soil. — (Biedermanii's centr.-

blatt., sii. 447.) ii. p. a. [335

GEOLOGY.

Lithology.

Determination of the felspars in rocks. — Pro-

fessor .J. .Szabo's method of determining the felspars

in rocks was published at Budapeslh in 187G; but he
has recently placed it before the English reading

public in a paper read at Montreal last year. His
method consists chiefly in determining the coloration

of the flame by the felspars, and their fusibility.

This method, with the addition of Boricky's micro-

chemical process, is further used by Szabo for the

determination of other silicates. For the details of

the process, reference is to be had "to the original

papers. — ( Proc. Amer. a.<!.soc. adv. sc, 1882. ) M. E. w.
[336

Laterite from Huranbee, Pegu, India.— This is

described by Dr. R. Konianis as an aqueous rock of

a bright red color, friable, and full of cavities. It is

stated to be composed of H.4i'/i of quartz sand,

lo.27% of soluble silica, 30.28% of ferric oxide, 9.72/^

of alumina, and 8.8;)^ of water. When the sand is

examined under the microscope, it is seen to be water-

worn. Laterite is much used in building and road-

making on account of its hardening when exposed to

the air. —
(
Trans. Edinb. rjeul. soc, iv. 164. ) m. e. w.

[337

MINKRALOGY.

Minerals from Amelia county, Va.— In a vein

of granite which for the past few years has been
worked for mica, a few rare and interesting minerals

have been found, and are describeil by William F.

Fontaine. Columbite occurs in crystals of large size,

and rather rarely a manganese variety of a chestnut-

brown color is found. This latter has a tendency to

assume a fibrous structure. Orlhlte is found abun-

dantly in long, bladed crystals. The most interesting

mineral found at the locality is microlite, occurring

both in crystalline masses of large size, and in dis-

tinct crystals: the latter are octahedrons, modified by

small cubic, dodecahedron, and tetragonal-trisocta-

hedron face«. Analysis has shown that the mineral

is essentially a calcium tantalate. Monazeto, another

rare and interesting mineral, is found abundantly at
the locality, sometimes in masses weighing several
pounds. Analyses have shown that this has the com-
position of a normal phosphate of the cerium metals,
while the thorium, which is most always present, and
abiuidautly in the mouazete from Amelia, is due to
an admixture of a silicate of thorium. Helvite, a rare
silicate of manganese, beryllium, and iron, contain-
ing "sulphur, is found sparingly associated with spes-
sarlite (manganese ganiet). — {Amer. journ. sc, May,
1883. ) s. L. P. [338

METEOROLOGY.
Thunder-storms.—A special investigation of thun-

der-storms has been made in Bavaria and Wiirtemburg
sfhce 187'J. In 1SS2, in Bavaria there were 2.52 sta-
tions, which number, distributed imiformly, would
give a mean distance between stations of about ten
miles. To each of these stations, cards were sent,
having questions calling for the time of beginning
and ending of thunder, hail, or rain ; also, the direc-
tion from which the storm came, and the direction
and force of the wind.

These investigations show: 1°. That the thunder-
storm, while not an accompaniment of a cyclone, still

appears with sm.aller secondary depressions, or spurs
of great depressions, which are so flat that they do not
produce any strong wind. Of special force is the
thunder-storm in the ridge of high pressure dividing
two great depression-regions from each other. 2°.

That the line upon which simultaneous electric dis-
charges take place encloses a space which has, in
most cases, great length but little width, and which
stands at right angles to the line of progress of the
storm. Such simultaneous discharges have been ob-
served over a region :300 km. (186 miles) broad and
about 40 km. (2.5 miles) deep. :J°. That special re-
gions for thunder-storms are marshy low grounds
between the Mediterranean or other smaller bodies
of water, and the Alps; also the western declivity of
the Bohemian forest. 4°. That in eases where the
origin of the storm can be well determined, within
the region of observation, it is found that electric dis-
charges take their beginning along a long line simul-
taneously ; and it is conjectured, that the disturbance
of the electric equilibrium, by the first discharge,
prop.agales its influence from cloud to cloud, and
causes simultaneous outbursts in different places. 5°.

Heat-lightning is due to the presence of a storm at
a great distance. In one instance it was traced to a
storm 270 km. (167 miles) distant. 6°. Arranging
the storms according to their frequency at each hour
of the day, we find the hours from midnight to eight
A. M. of little activity, a very rapid rise from eight
A. M. to four p. M., and nearly as rapiif a fall to mid-
night.

The above results show the importance of a detailed
observance of these meteors. It is hardly probable
that we can learn particulars of these so-called local
storms, by observing them at stations a hundred or
more miles apart. The various state wAther-services
have an excellent opportunity for undertaking such
observations. It may be possible to learn the move-
ments of these storms over large areas, and thus to
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give warning of their approacli three or even four

hours in advance. — {Zeilschr. met., June.) u. A. ii.

[339

GEOGRAPHY.
Bureau of commercial science.— Tlie Ministry

of commerce in France lias just instituted a new bu-

reau, wliicli is to be directed bj' M. Renard, formerly

librarian of tlie Ministry of marine. Tliis bureau is

intended to bring together the publications, letters,

travels, and information bearing on commerce, indus-

try in foreign countries, navigation, etc., which come
to the authorities in various ways, and selections and
translations of documents from foreign sources and
collections. Those considered of importance will be

printed for the public use. — {Soc. de geogr. Pon.<t,

June.) TV. II. D. . [340

Notes on population.— The late census of Mo-
naco shows the principality to contain 9,108 inhab-

itants, of which more than one-third are French.

Born Parisians are always in a minority in that

city, numbering, according to the latest figures, about

thirty-two per cent of the population. The city con-

tains 164,038 foreigners, of which, in round numbers,

45,000 are Belgians, 31,200 Germans, 21,600 Ital-

ians, 21,000 Swiss, 10,800 English, 0,2.50 Dutch, and
about .5,000 eaeli, Americans, Russians, and Austrians.

Twenty per cent of the total increase of the popula-

tion of Paris during the years 1876-81 is due to the

increase of resident foreigners. The stagnation

of the population of France is exciting much atten-

tion, and even apprehension. It is sufficiently evinced

by its proportional ratio to the Anglo-Germanic popu-

lation of Europe. This in"1700 was three to three, or

fifty per cent; that is to say, France equalled in pop-

ulation the whole of the group referred to. In

1881, however, her ratio was as three to seventeen

;

or, if the Anglo-Germans of the United States be
counted in, it was only three to thirty, or about ten

per cent. The population native to the Marque-
sas Islands in 18.55 was about 12,000: at present it

has diminished to 5,700. The population of Tunis,

it seems, has been greatly exaggerated. Instead of

five or even two and a half million, as has been
accepted for some years, the late investigations of

M. Perpetue show that the total figure, probably,

should not exceed 1,400,000, of which about 36,000

are foreigners. — {Bull. soc. geogr. Mars., June.)

TV. H. D. [341
(.Norih Amerh-a.)

Fisheries of British Columbia.— Foreign vessels

have been otficially warned from taking or curing
fish within three miles of the coast of the province.

The value of the catch for 1882 was i«l,S42,675, and
of vessels, nets, etc., .'?229,600. Twenty canneries and
other land-stations are assessed at $402,000. They
employed, in 1882, 5,215 hands and 79 vessels; and the

increase in value, over 1881, of the product, was over

thirty per cent. More than twelve million cans of

salmon and jiearly six hundred thousand poun<ls of

herring were put up during the season. — w. ii. d.

[342

Salmon-fisheries in the north-west. — Tlie out-

put of canned salmon on the Columbia River, at the

close of the season, was 620,438 cases, and the disburse-

ments to the fishermen employed were Jil.550,000.

In 1882, 541,300 cases were put up on the Columbia.

About 17,500 cases had Ven put up on the Fraser

River to Aug. 1 ; but, for the complete returns, del ails

for this and the Alaskan region are not yet received.

The total pack on all rivers on the north-west coast

of America, in 1882, was 941,187 cases, each contain-

ing the equivalent of forty-eight pounds nf canned
fish, or at least double that amount of fresh fish,

equal to about five million individual salmon of ten

pounds each.— w. n. n. [343

(Soiit/i Amerita.)

Notes. — C. de Amezaga, in the Bulletin of the

Italian geographical society, gives a general descrii)-

tion of the Galapagos, with a map, from investiga-

tions by Wolf and Icaza, and an historical account of

them, and the endeavors to colonize them. It ap-

pears that there is actually a small settlement on
Chatham Island of recent date. Older ones on Flo-

rlana all came to an unfortunate termination.

The Instituto Argentiiio meditates an expedition to

southern Patagonia, to be directed by ('apt. Carlo

Moyano, who lately crossed the Patagonian desert

from Santa Cruz to Port Deseado. The death of

Bartoloineo Lucioli Is reported on the 9th of June,

while on his way from Lisbon to Para. The deceased,

who was about fifty years of age, had been a civil

and military officer in the Peruvian service, but was
afterward more distinguished as an explorer of the

Ucayali and upper Amazons, and as the collector of

a precious ethnological exhibit now in the Ethno-
logical museum at Rome, relating to the inhabiianis

of this region. The commission for determining

the boundary between Venezuela and Brazil, in the

vicinity of the Orinoco, has returned to Rio Janeiro.

They bring valuable geographical material, but have
suffered severely from fever and other evils attendant

on such explorations in South America. Lovi-

sato, one of Bove's companions, has read a paper
before the Italian geographical society on his geo-

logical researches in Patagonia and Tierra del Fuego,
describing the glaciers of the latter region, and sug-

gesting reasons for the supposition that the antarc-

tic region is occupied by land rather than sea.

Some notes on New Grenada, made in 1617-30 by
Hubert Verdonck, a Belgian Jesuit, appear in the

Anvers Bulletin. They contain a few ethnological

and historical details of interest; but even at that

time the aborigines had totally disappeared from the

vicinity of Carthagena and Panama. A letter

from the French meteorological station at Orange
Harbor, in the Revue geographique for July, while

containing no information of importance, is accom-
panied by two characteristic illustrations of Fueglan
people, a\ul one of their dogs. — w. u. i). [344

BOTANY.
Sylloge fungorum. — The second volume by

Prof. P. A. Saccardo, of more than eiiiht hurulred

pages, includes all the remaining species of Pyre-
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nomycetes not treated in the fust volume, together

with an index of all the genera and species of the

order. Tliere are also several pages of addenda to

both volumes, including the species published up to a
very recent date. In fulness and general arrange-

ment, the present volume has the same merits as ils

predecessor. Vol. iii. is announced to appear in 1S84,

and will include the Sphacropsoideae, Jlelanconieae,

and Hyphomycetes. — w. c. r. [345

Illustrations of British fungi.— This compre-
hensive and finely executed work by M. C. Cooke has

now reached the end of the second volume, including

eighteen parts and an index. The two volumes al-

ready issued include figures of all the leueosporic

species of Agaricus known to occur in Britain, except
twenty-six little-known species, three liundred and
seventy-eight species with varieties being represtntcd
— a considerably larger number than is included in

the works of Sowerby, Bulliard, or Krombholz. The
work will be continued, and contain plates of the re-

maining sections of Agaricus. — w. O. F. [346

Ascospores in the genus Saccharcmyces.

—

In the re[)orts of the Carlsberg laboratory, Hansen
gives a rt'jwnie of his researches on the formation of

ascospores in the different foims of Saccharomyces.
While in general he agrees with Rees's views, he
denies the possibility of distinguishing species of Sac-
charomyces by the ascospores; and, in fact, he is

hardly inclined to admit the specific value of the

different foims described by Rees. Hansen's ex-

periments were made with cultures of single spores

obtained by a process of dilution, which be describes

in detail; and the purity of Jhe cultures was recog-

nized by the formation, on the walls of the culture-

flasks, of a single spot formed from the growth of one
spore. He also adopted, with good results, Koch's
method of gelatine culture. While the ascospores of

the different so-called specie.'^ of Saccharcmyces can-
not he distinguished by their shape, Hansen found
that there was a difference in the time of their ger-

mination when exposed to different temperatures;
and he gives a series of curves to represent the results

oi his experiments with regard to the temperature in

six different forms. The curves all have a similar

form; but the maxima and minima vary with the

different species, the minimum being between -J" C.

and 3° C, and the maximum about 'd~\° C. There
follows a discussion of what Pasteur calls Torulae,
which resemblei species of Saccharcmyces, but are

separated frcm that genus by Hansen, because he
found that they did not produce asccspores. The
paper concludes with an account of diseases of beer
caused by certain alcoholic feiments. — w. G. F. [347

ZOOLOGY.
Worms.

Homology of the nemeitean proboscis and
the chorda ^dcrsalis.— In an article en the an-
cestral form of tlic clicirdala. Ilubrecht dofi iids the

following speculative Ihe.-is: "According to my oi)in-

ion, the proboscis of the nemerteans, which arii-es

as an invaginable structure (entirely deiived, both
phylii- and onto-genelically, frcm the epiblasl), and

which passes through a part of the cerebral ganglion,

is homologous with the rudimentary organ, which is

found in the whole scries of vertebrates without ex-

ception,— the hypophysis cerebri. The proboscidean
sheath is comparable in situation (and development ?)

with the chorda dorsalis of vertebrates." AVithout

adding new facts, but merely basing his arguments
on what is already known, the author defends his

hypotliesis with great ingenuity. His chief argu-
ment is, that the proboscis and the hypophysis are

both anterior ectodermal invaginations, and are ho-
mologous. His use of terms is misleading. By 'pro-

boscis' he designates apparently both the free portion

of the proboscis and its sheath; by 'proboscidean

sheath,' on the contrary, the posterior portion of the
proboscis, which lias no sheath, and is not free.

At least, his descriptions became intelligible to the
reporter only on that assumption. The posterior

unfree part of the proboscis he considers the homo-
logue of the notoehord. The vertebrates are not
connected with the annelids; but, on the contrary,

the two lateral nerves of lower worms have united
dorsally to make the central nervous system of ver-

tebrates, centrally to form the ganglionic chain of

annelids and their derivatives. In the second Iialf

of his paper, the author endeavors to strengthen
his posit l<in by comparisons between other organs
in nemerteans and vertebrates. [It is possible that

Hubrecht's hypothesis will be verified; but the ob-

jections to it come to mind so immediately, and in

such throngs, that it is difficult to believe the hypoth-
esis well founded. Some of the most serious objec-

tions are ably presented by Whitman in an article

accidentally published in the same number (p. 376),

and arguing in favor of the annelidan affinities of

vertebrates.]

—

(Quart, journ. 7nicr. sc, xxiii. 3-)9.)

c. s. M. [348

Embryology of Planaria polychroa.— Melsch-
nikoff has' studied the development of fresh-water

planarians. and reached conclusions that are, in part,

very startling. PI. polychroa lays its egg-capsules

in late spring and early summer. Each capsule con-

tains from four to six eggs, and thousands of the so-

called ' yolk-cells.' The egg has no membrane. ThB
yolk-cclls immediately around each ovum break down,
their membranes disappear: but their nuclei remain
for a long time distinguishable, although they finally

disappear in the embryo, into the composition of

which these disintegrated cells enter. The ovum seg-

ments, but the cleavage-cells do not cohere, there be-

ing no vitelline membrane: on the contrary, each
embeds itself in the mass derived from the yolk-cells.

In some manner, which is left in complete obscurity

by the author's descriptions, the cells from the ovum
gradually spread themselves, and form first the
pharynx, and then an epidermal layer of thin cells,

which encloses the whole of the disintegrated yolk-

mass, together with cells from the ovum, embedded
in it. In the centie of this mixed parencbym ap-

pears a cavity which communicates with the lumen
of the pliarynx. This last seizes and swalbjws the

surrounding yolk-cells, each intact. The cells scat-

tered througli the body form the mesoderm (n.es-
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euchym), which arranges itself so as to form the

partitions of the hody, dividing the disintegrated

yolk-mass into separate accumulations, which, cora-

hining with the yolk-cells swallowed, gradually

assume the form of the intestine with its coeca.

No entoderm exists, unless two cells at the base of

the proboscis are a remnant of it. During these

changes the nervous system appears, and the sheath
around the proboscis is developed. Metschuikoff
advances the opinion, that the yolk-cells swallowed,
though not derived from the ovum, and being foreign

bodies, nevertheless become the cells of the apparent
entoderm of the adult. He further believes that the

nervous system is derived from the mesoderm. If

Metschnikoff is correct in maintaining, that, first,

there are no epithelial germ-layers; second, the cleav-

age-cells are mixed with and embedded in a foreign

substance; third, foreign cells form the entoderm,
there being no embryonic entoderm; fourth, the

nervous system is derived from the mesoderm, — then
it is obvious that the general conclusions which we
are wont to consider to have been well established by
embryological research are erroneous, although they
rest upon a vast body of evidence. One would sup-
pose that no attempt to set this evidence aside would
be made, except after the most unquestionable
determination of new facts. Now, Metschnikoff 's

researches leave every one of the processes involved
in his novel views in absolute darkness; for he has
not, for the most part, observed them at all. His
surprising deductions are based upon a failure to

ascertain what are the actual processes, and seem to

the reporter invalid. The value of the real obser-

vations is, of course, unaffected by the speculative

portions of the essay. — {Zeitsch. loiss. zool., xxxviii.

331.) c. s. M. [34:9

Insects.

Epidermal glands of caterpillars and Mala-
chius.— The following are the principal results ob-

tained by Stan. Klemensiewicz. 1°. The eighth and
ninth segments of the larvae of Liparis, Leucoma,
Orgyia, and Porthesia auriflua, have each a little pro-

tuberance on the median dorsal line, with the open-
ing of a gland at the summit. The secretion is clear

and odorless. The skin is invaginated at the top
of the papilla to form a pendent sack, at the base of

which are inserted two muscles running obliquely
backwards ; and there also open two glands by a com-
mon duct. The external surface of the glands is

smooth, but in their interior each gland-cell forms
a separate bulging mass: the appearance thus pre-

sented is singular. The lumen of the duct is very
small; its thick walls are formed by two large cells,

much like those of the gland proper. In Leucoma
salicis there are quite similar glands on the fourth
and fifth segments. 2°. The exsertile horns of Pa-
pilio Machaon, larva, are described. They are really

developments of the tegument: the epidermal cells

of their walls are large, and contain numerous rod-
haped bodies; but the cells at the base of the
horns are much smaller, and glandular (their secre-
tion being probably discharged through pores of the
adjacent cuticula). It may be assumed, that the

odorous secretion accumulates in the invaginated
horns, and is freed by their exsertion. 3°. The cat-

erpillar of Harpyia vinula has a gland in the first seg-

ment, opening ventrally. The gland is flasly-shaped,

the neck acting as duct, and opening into a large

transverse fissure; the body of the flask is the gland
proper, and is lined by polygonal epithelial cells, with
irregularly shaped nuclei ; the epithelium rests upon a
thin tunica propria. 4°. A similar organ to the last

mentioned was described in A'anessa larvae, by Ro-
genhofer

( Verh. zool.-bol. ges. Wien, xii. 1227) : it is an
invagination of the skin on the ventral side of the

first segment; its cuticula is thin, and forms numerous
little cups, under each of which is a thin epithelial

cell. 5°. The orange-colored fleshy warts on the

sides of the thorax and abdomen of Malachius are

also glandular. The epidermis presents no special

features in the warts, except that it bears scattered

unicellular glands of the form typical for insects;

they ai'e flask-shaped, with a coiled cuticular duct
in their interior, the duct being continuous with a
pore-canal through the general cuticula of the wart.

In the lower and larger end of each cell, lies the round
nucleus. — {Verh. zool.-bot. yes. lI'ffiH, xxxii. 409.)

C. S. M. [350

ANTHROPOLOGY.
Prehistoric copper.— Professor J. D. Butler con-

fidently asserts that the Wisconsin state historical

society's collection contains more American aborigi-

nal copper implements than he has been able to hear

of in all other cabinets whatever. One axe weighs

four pounds twelve ounces and a quarter, and is the

heaviest article of wrought copper as yet brought to

light. Fourteen new implements have lately been

added, some of them unique in form, or size, or in

the location from which they were derived. More
than fifty coppers have come to the cabinet from

Washington county alone. This fact is doubtless

due to Mr. Perkins's persistent search in that locality.

— {yVisc. hist, coll., ix. 91.) J. w. P. [351

Aztalau.— The largest and most elaborate aborigi-

nal monument in Wisconsin is Aztalan, fifty miles

east of Madison. It was first discovered by Timothy
Johnson in 1830, and described by Nathaniel F. Hyer
in the Milwaukee advertiser, January, 1837. Mr.

Stephen Taylor gave an illustrated account of it ia

Silliviaii's journal in 1843; and the place was first

accurately surveyed and plotted by Dr. Lapham, in

1850, whose description and drawings were published

in 1855, in the Smithsonian contributions to knowl-

edge. "This strange monument," says Prof. But-

ler, " was styled Aztalan by Mr. Hyer, inasmuch

as it seemed to him a structure worthy of the Aztecs."

Upon this point Mr. Peet says, " The name Aztalan

was derived from a tradition, whicli was said to be

common among the Indians, that a people p.artially

civilized built here a city, and a hundred years after-

ward, becoming dissatisfied, proceeded south to Mex-
ico." There is no reason to "suppose that the Aztecs,

or any other Mexican people, were in any way con-

nected with it. >Iuch curiosity has been excited with

reference to the Aztalan bricks, which are shapeless
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clods of clay, burnt red and pretty hard. The process

of burning is supposed to have been similar to that

discovered by Schliemann at Troy. Tho soil, a sort

of loam, had been thrown up into a rampart, the

whole coated with clay matted together with bushes

and sedge. Over all were heaped prairie-grass and

trees, and the pile set on fire. Dr. Yarrow describes

a like process pursued in North Carolina grave-

mounds. — ( Wise. hist, coll., ix. 99.) J. W. P. [352

EARLY INSTITUTIONS.

History of agricultural prices in Sugland.

—

>[. Jusserand reviews Mr. Thorold Kogers's work

upon this subject. He pronounces it one of the

great books of our century, and indispensable to

the student of economic history. It is full of facts

hitherto unknown, or, if known, unclassified, and in-

accessible to most students. Mr. Kogers's opinion

that the fifteenth century, and the beginning of the

sixteenth, was a golden age for the laboring-people of

England, is cited as especially notable, inasmuch as

a contrary opinion has generally obtained up to this

time. — {Rev. critique, IS juin, 1SS3.) D. w. R. [353

Indirect taxation among the Romans. — M.

Dareste sums up all, or nearly all, that is known upon

this subject. Very little is known; and very little is

likely to be known, unless some more inscriptions,

like that discovered not long ago in the ruins of

Palmyra, should be found. It w,as an important find,

— a custom-house tariff with regulations regarding

the collection of duties. (See Bull, corresp. hellen.,

niai-juin, 1S82.) The inscription has not yet been
published. The primipal indirect taxes of the Ro-
mans were, the custom-house duty (portorium), a
tax on successions, upon the manumission of slaves,

and the sale of movable goods. They were not very

heavy taxes at any time. M. Dareste gives us a very

good account of the portorium. The Roman custom-
houses were scattered about here and there, wher-
ever merchants were wont to pass or to congregate.

A list of localities where there were custom-houses is

given. The portorium was a percentage levied upon
the value of merchandise. Only merchandise was
stibject to it. Personal effects of travellers, iii-

strumenta ilinei-is, etc., were free of duty. A list of

writings upon the subject is given. The principal

work cited is that of JI. R. Cagnat : £lude historique

.lur les imputs indirects cliez les Bomnitis. It was
written before the discovery of the Palmyra inscrip-

tion. — {Seances trav. acad. inscr., Feb.-March,

1883. ) D. w. K. [354

INTELLIGENCE FR03I AMERICAN SCIENTIFIC STATIONS.

GOVERNMENT ORGANIZATIONS.

(jeological snrvey.

Field-work of the division of the Great Basin. — In

consequence of the extension of the work of the

survey to the Atlantic states, the director has found

it necessary to divert some of its force from investi-

gations already initiated. One of the most important

researches thus stopped is that of the quaternary

lakes of the Great Basin. The corps was reduced

at the beginning of the fiscal year, and instructed to

devote the field season to supplementing the material

already acquired, so as to prepare it for publication

without future visits to the district.

The office at Salt-Lake City was closed on the .iOth

of June, and field operations were immediately begun.

Mr. I. C. Rnssell, assistant geologist, proceeded to

Mono valley, California, and carried to completion his

examination of the existing lake and its ancient ex-

pansion. He included in his study, also, the six

extinct glaciers which anciently debouched in the

Mono valley, tracing them to their common source

in the great n4\f. of the Sierra Nevada. Incidentally

he examined the ice-masses associated with some of

the summits of the Sierra, and brought the camera

to bear on them. These have been called glaciers by

Muir and others, but are said by King to be unworthy
of the name; and it may be hoped that these later

observ.itions and illustrations will suflice to place the

matter beyond controversy.

From the Mono basin he proceedetl to the Walker,

Carson, Pyramid, Winnemucca, and Black Rock ba-

sins, for the purpose of re-investigating certain points

connected with the history of the ancient Lake
Lahontan, upon which he is preparing a report.

Mr. W. D. Johnson, topographer of the division,

spent the summer, under Mr. Russell's direction, in

surveys for a general map of the Mono basin, and is

now engaged on a series of special maps of ancient

glacial moraines.

Ensign J. B. Bernadou, detailed from the navy for

the purpose, has acted during the summer as Mr.
Russell's assistant.

Mr. G. K. Gilbert, who has general charge of the

work, spent a few weeks in the field, visiting locali-

ties of special interest in tht Lahontan, Bonneville,

and Mono basins. He was accompanied in the Lahon-
tan basin by Mr. R. Ellsworth Call, the conchologist,

who is engaged in a study of the molluscan faunas of

the quaternary lakes of tho Great Basin, and took the

field for the purpose of familiarizing himself with
their geological relations.

The Champlain valley. — Mr. Charles D. Walcott,

with Mr. C. Curtice as assistant, has been studying

the formations between the archean and Trenton in

Saratoga county, N.Y., and along up the Champlain

valley on both sides of the lake.

Saratoga village, west of the fault-line along which
the springs occur, was found to be builtover a massive,

gray, magncsian limestone, that carries a strongly

marked fauna closely allied to that of the Potsdam
sandstone of Wisconsin. The geologic section from
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the archean to the base of the bird's-eye limestone

was found to be of great interest. At Glen Falls,

Essex, Ausable Chasm, and Chazy, N.Y,, sections

were taken, and collections formed.

The sections taken at Highgate Springs, Swanton,

St. Alban's, and Georgia, Vt., by Professor Jules

Marcou, were critically examined, and large collec-

tions of fossils secured. The data obtained show

the dip of the Winooski marble series and the slates

above, carrying the Olenellus fauna, to be the same.

The five hundred feet of magnesiau limestone, with

its interbedded arenaceous layers, conformably under-

lie the Olenellus beds. The fauna at the Georgia

locality was increased by the addition of eight species

not before reported as occurring there.

NOTES AND NEWS.
Mr. H. M. Stanley contributes to the New-Eng-

lander an interesting, and, on the whole, clearly writ-

ten study, entitled 'Evolution as bearing on method

in teleology.' The essay follows a train of thought

somewhat similar to the one stated in a book that

appears almost at the same time, aud that we reviewed

recently; viz., Mr. Hicks' s Critique of design argu-

ments. Mr. Stanley is thankful to the doctrine of ev-

olution for having rid teleology of a useless and some-

what dangerous argument,— the argument from mere

in-norance; i.e., from our incapacity to explain cer-

tain singular or wonderful things save by supposing a

jjowerful being directly working to produce them.

This argument, which covers, on the whole, much
the same ground as is covered by what Mr. Hicks

calls teleology in the narrower sense, is regarded by

Mr. Stanley as superseded by the doctrine of evolu-

tion. We now see that nature ought to be regarded

as a ' practically infinite series of second causes ;

' so

that, if we are now ignorant of the cause of any phe-

nomenon, we still have a right to expect to find for

it hereafter a purely natural cause. Every thing has

CTrown" and we have to view nature as a vast and

perfect machine, self-supplying, self-regulating, and

not needing any workman to stand by to watch the

steam-gauge, to put in the material, or to oil the

bearings. Tet this view is not atheistic, according

to Mr. Stanley; for th,e supposition of a designing

intelligence remains, only this intelligence is ' imma-

nently behind phenomena.' By this being, all things

consist. In fact, the more nearly automatic the ma-

chine, the more perfect the contriving intelligence.

"If an automatic locomotive-machine is a sign of

very great intelligence, how much greater intelli-

gence would an automatic universe-machine exhibit ?

. . . Teleology has been called a ' carpenter theory,'

but a teleology which views the universe as a practi-

cally infinite automatic machine would forever destroy

the force of any such epithet." In other words, as

we understand Mr. Stanley, a ' practically infinite

'

carpenter would he something much better than a

carpenter; and teleology gains rather than loses when

the doctrine of evolution shows that the carpenter's

tinkering of his work, if there is any tinkering, is

practically infinitesimal. All this seems to us not at

all novel; but, for the most part, it is very well put,

and worth saying.

But when we inquire of any of these evolutionary

design arguments, not how they defend themselves

against the charge of .atheism, but how they demon-
strate theism, we are disappointed. Sir. Hicks, as

we saw in reviewing him, is very definite on this point

as to what he attempts, and as to what he does not

attempt; but his definiteness only serves to show his

weakness. He declares that order, as such, is proof

of intelligence, but adds that the proof is solely

inductive. Men are orderly because they are intelli-

gent: hence nature, if orderly, must be somehow
associated with intelligence. We answered this in-

duction by asking whether all brilliantly colored

odjects must needs be visited by insects merely be-

cause the colors of flowers depend upon their relations

to the habits of insects. But with Mr. Stanley we
hardly have room for so definite a criticism; for,

though his argument in favor of theism, in so far

as he suggests one at all, seems to be inductive, it

seems also most carefully to shun any such definite

statement as should make it definitely answerable.

The vast machine needs, it would seeni, a controlling

intelligence, which does not interfere with it, and yet

does somehow direct it. The ' pr.actically infinite

series of second causes ' is not enough by itself, and

we must somehow get outside of it to find a designer;

and, when we ask how the designer is related to the

series of second causes, we get the charmingly inno-

cent answer, that he is 'immanently behind phenom-
ena,' — an expression that seems to us either mere
words, or else an excellent Irish bull. Perhaps Mr.

Stanley can explain this phrase for us; but mean-
while, as one casts about for an interpretation, one

is reminded strongly of Brer Fox, in the wonderful

tar-baby story, as he ' lay low ' in the bushes, watch-

ing his creation the tar-baby while it slowly intrapped

Brer Rabbit. Possibly Brer Fox was ' immanently

behind ' that tar-baby. But our criticism is only of

bad arguments and of obscure expressions, not of the

view itself that the order of the universe implies an
intelligence. The latter we hold as positively as Mr.

Hicks or Mr. Stanley, only y,-e insist that the question

is not in the least one of inductive science. The
' design ' argument in all its .accustomed forms is bad,

because it is an inductive argument, applied as true

empirical science never applies any inductive argu-

ments; viz., to matters wholly beyond the limits of

phenomenal existence. The whole question is one

of philosophy. Not as a result of induction, but as an

implied premise of the inductive, or of some other

rational thinking process, must this doctrine of intelli-

gence in nature be established, if at all; and therefore

only a critical philosophy, that examines the assump-

tions lying at the basis of the thinking processes, has

any business with the question. Empirical science,

as such, has simply once for all ' no need of that

hypothesis.'

—A fire broke out liist week in the cellar of the

building containing the geological collections at Am-
herst college. Fortunately it was discovered early, and

put out by the students before any serious damage
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was done. It will be recollected that the college lost

the fine mineralogical cabinet of Prof. C. M. Shepard

last year by fii-e; and the fear of a repetition of that

disaster caused a too hasty removal of many objects

from the lower floor, labels and specimens becoming
sadly mi.\ed. The wind was very high; and, had the

fire gained greater headway, nothing could have

saved the museum, or the observatory attached.

— Charles Leslie McKay of the U.S. signal-service,

stationed at Nushegak, Alaska, was drowned In Bris-

tol Bay last April, while engaged in collecting fishes

for the U.S. national museum. Mr. McKay had done
considerable work in ichthyology, his most impor-

tant publication being a ' Review of the Centrarchi-

dae,' in the Proceedings of the U. S. national museum
for ISSl.

— At its meeting, Oct. 27, the Philosophical society

of Washington listened to a communication by Dr.

T. N. Gill on the ichthyological results of the voyage

of the Albatross, and to one by Prof. A. Graham
Bell on fallacies concerning the de.af. Dr. Gill de-

scribed two anomalous fishes, one of which required

the institution of a new order. Professor Bell's

paper was the subject of a lively debate.

— Those who have followed the discussions in Sci-

ence on the St. David's rocks will be interested in a

new phase of the controversy, introduced by a paper

before the British association by Prof. J. F. Blake.

The rocks below the Cambrian conglomerate have
been described by Dr. Uicks as bedded rocks belong-

ing to three distinct periods. The same rocks have
been recently asserted by Dr. Geikie to be partly Cam-
brian, and partly intrusive. Professor Blake contends

that they are pre-Cambrian in age, but form a very

complete volcanic series, which may well be desig-

nated the Dimetian. The basis of the series is the

Dimetian gr.anite, serving as the core. This is sur-

rounded by the more acid rocks, as the quartz felsites

and the felspar porphyries (the so-called AiToni-

an); and the more outlying portions consist of very

varying materials, chiefly rough ashes or agglom-
erate breccias, — on the east side finely-bedded ' halle-

flintas,' and on the north .side many basic lava-flows.

These are the so-called ' Pebidian.' The arrange-

ment of these rocks shows the characteristic irregu-

larity of volcanic rocks; and, though many portions

are bedded, they have no dominant strike over the

whole district. The Cambrian series, commencing
with the conglomerates, is quite independent, and
hangs together as a whole. In no case can a continu-

ous passage be proved from the one series to the other:

the junction is in most cases a faulted one; and,

at the places where this is not so, the conglomerate

lies on different beds of the volcanic series.

—At the meeting of the Boston society of natural

history, Nov. 7, Prof. H. \V. Haynes spoke of the

agricultural implements of the New-England Indians,

Prof. W. O. Crosby read a paper on the origin and
relations of continents and ocean-basins, and Dr. M.
E. Wadsworth gave brief notes on the lithology of

the island of Jura, Scotland.
— Mr. George Shoemaker, a very industrious and

promising young naturalist connected with the Nation-

al museum, died in Washington on the 12th of Octo-

ber.

— Herr Jacobson, who has spent four years on the

north-west coast of America in making ethnological

collections for the Berlin museum, has recently re-

turned, and will sail for Europe.
— Dr. Leonhard Stejneger has arrived in San Fran-

cisco, en ruute for Washington. He has spent a year

in Bering Island in the study of its fauna, and in

collecting remains of the extinct arctic sc.i-cow.

— The Hydrographic oflice has published a mono-

graph (no. 4.), by Lieut. Southerland, upon the two

August hurricanes. It contains abstracts from the

logs of forty vessels which were near the path of one

or both of these storms, a chart of the course of each

storm, a diagram of the tracks of two barques which

were near the path of the second hurricane, and sail-

ing-directions for managing vessels when near similar

dangerous cyclones. The projected paths resemble

those previously published by the signal-office in the

Weather review for August (S.cie>ce, no. 37), but

differ somewhat in detail. The latter were based

upon the reports of more vessels than those enumer-

ated by Lieut. Southerland. Some of the ships men-
tioned are common to the two reports; but doubtless

a more accurate representation of the paths of the

hurricanes could have been obtained, had all the data

been combined in one report.

— Mr. J. B. Fell, CE., gave a paper on the con-

struction and working of alpine railways, at the

recent meeting of the British association, which is

thus reported in J^ature. There are three alpine rail-

ways in e.\istence at the present time, — the Mont
Cenis and St. Gothard railways, which have been

made with long summit tunnels, and with ordinary

gradients; and the Brenner railway, that has been

made with similar gradients, but without a long tun-

nel. The important question luas now arisen, and has

been taken into serious consideration by the govern-

ments and local authorities interested, as to how far it

may be possible to make other trans-alpine railways,

some of which are urgently needed, at a cost that

would render them financi.ally practicable; and, to

accomplish this object, it has been proposed to effect a

reduction of one-half or more of the cost, by carrying

these railways over the mount.ain-passes by means of

steep gradients and the use of the centre rail system,

as it was adopted on the Mont Cenis railway. Upon
these improved summit railways the same weight and

number of trains could be run that are now running

on the Mont Cenis tunnel railway; and, with the pro-

tection of avalanche galleries and covered ways, the

regularity of the service would be maintained at all

seasons of the year. The extra cost of working-

expenses caused by working over a higher level than

that of a tunnel line would, if capitalized and added

to the cost of construction, still leave a clear net sav-

ing of more th.an one-half in the cost of construction,

as compared with the cost of a tunnel railw.ay. The
result of the experiences of the last twenty-five years

seems to point to the conclusion that a method of

constructing alpine railways with long, non-paying

tunnels, is a thing of the past. The future belongs
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to the best system that can be devised for overcoming
the difficulties of trans-alpine railways rather by add-
ing to the powers of the locomotive-engine, and by
other mechanical appliances for reducing the cost of

traction on steep inclines, which methods are capable
of indefinite improvement, than by burying in gigan-
tic tunnels enormous sums of unproductive capital,

that, when once expended, are irrecoverably lost.

—We learn from Nature that the electric railway
from Portrush to the Giant's Causeway was opened
Sept. 28 by Earl Spencer; and among others pres-

ent, were Sir William Thomson, Sir William Siemens,
and Sir Erederick Brarawell. It is over six miles
long, and has cost £45,000. The line, after passing
through the priucipal street of Portrush, follows the
seaside road, a portion of a footpath six feet broad
being reserve! for the railway. The gauge is only
three feet; and the gradients are very steep, — in

places as much as one in thirty-five; and in parts of

its course the curves are sharper than might have
been desirable had the route which it takes been
chosen by the engineers. The force to work it is

generated by a waterfall in the river Bush, with an
available head of twenty-four feet, the electric current

being conveyed by an underground cable to the end
of the tramway. The water-power passing through
turbine water-wheels, which utilize the whole force

of the fall, is said to amount to ninety liorse.,

— At the meeting of the Engineers' club of Phila-

delphia, Oct. 20, Mr. John Haug exhibited and de-

scribed very complete sets of drawings for two vessels

designed by liim,— the one a tug-boat for the Phila-

delphia board of health, and the other a barge for

the transportation of freight and passenger cars. Mr.
J. H. Harden read a paper, prepared for publication

as part of the Report of -the second geological survey
of Pennsylvania, relating to the " Early mining opera-
tions in Berks and Chester counties, including the

present condition of the Jones mine." Prof. L. M.
Haupt presented notes on conventional colors for

drawing.
— Before tlie Biological society of Washington, at

its meeting, Nov. 2, the communications were: Dr.
Oeorge M. Sternberg, U.S.A., Micrococci; Dr. E.
M. Schaeffer, Further remarks on manna, with ex-

hibition of specimens; Dr. T. H. Bean, Arrested
asymmetry in a flounder, with exhibition of epeci.'

mens; Professor Lester F. Ward, Mesozoic dicoty-

ledons. .., .

— The autumn meeting of the Society of mechan-
ical engineers, which has just closed in New York,
has been unusually well attended, and some important
lines of discussion have been drawn out. Consider-
able interest was shown in the proposed re-appoint-
ment of a board to supervise the work with the
Watertown testing-machine.
— The Massachusetts agricultural experiment-sta-

tion at the Agricultural college in Amherst, Mass., was
established by an act of the legislature approved on
the 12th of May, 1SS2. Its management is vested in
a board of control, consisting of the governor of the
state, two members of the state board of agriculture,
two members of the board of trustees of the Massa-

chusetts agricultural college, one member of the

Massachnsetts society for promoting agriculture, and
the president of the Massachusetts agricultural col-

lege. The present officers of the station are all

members of the college faculty, and are Prof. C. A.
Goessmann, director and chemist; Prof. M. Miles,

superintendent of field and stock experiments; and
Prof. S. T. Maynard, superintendent of horticultural

experiments, microscopist, and draughtsman. The
station proposes to publish monthly bulletins, of

which two have already appeared. The first contains

an account of the organization of the station, and a
general statement of its purposes, and also analyses

of ten samjiles of fodders. The second and third

bulletins contain analyses of four samples of fodders

and of fifty-six of fertilizers and fertilizing materials.

— An extended review of the results of the German
census of ISSl is given by Ch. Grad in the Bevue

scientifique, 1SS3, 10!).
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FROM SUPERSTITION TO HUMBUG.

It is related that esi)ecially fortunate Euglisli

cominamlers in India liave encountered a ten-

•dencj' among the ignorant natives to exalt

them as more than human beings. It is not

strange that a benighted and superstitious

populace, astonished by exhibitions of power

to it incomprehensible, should, for a time, turn

fnjm its own hazj- gods to new and visible

wondei'-workers.

A somewhat similar revolution appears to

accompany the progress of physical science.

"What its friends have to contend with at pres-

ent is not so much indifference or hostilit}',

though these are not altogether lacking, as a

"too implicit and childlike confidence in the

efficienc}- of scientific knowledge on the part

of those to whom its ways are in the main

iniknown.

The real conquests of science have been so

vast and unexpected, so much like the work-

ings of raagic, that people eagerl}- i)ay their

.liomage to a power, which, though mysterious

enough to engage their credulity, accomplishes

<'very day feats that witches, ghosts, and magi-

cians performed only upon rare occasions. A
genuine scientific man will disdain to abuse

this confidence ; but there are always camp-

followers of the scientific army, who will find

in it their opportunity. It is curious to see

how those, who, a generation or two ago, wouM
have been the believers in witchcraft and all

things 'supernatural,' are now turning to be

caught in the toils of scientific charlatanry. The

wizard of the present day is an electrician. Elec-

tricity and magnetism have become literally

words to conjure with.

There is a certain progress .in this, though

not in itself a valuable progres.s. It is the

advance from sheer ignorance to that little

knowledge which is proverbially a dangerous
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tiling. It is the advance from pure supersti-

tion, in which men did not reason at all, to

Immbug, in which they reason from false or

insufficient premises to wrong conclusions.

It should be said in justice to the scientific

charlatan, that he is frequently not dangerous,

and is nearly always amusing. He possesses

an audacity, a volubility, that, combined with

his habit of blundering, make him a far more

cheerful person to contemplate than his gloomy

predecessor, the sorcerer. Take, for instance,

the inodern master of that ancient black art

of divination by rods. A newspaper report

makes a ' professor ' of the science of ' magnetic

geology,' as he calls it, speak as follows :
—

"You take tlie ends of the forks, :ind grasp them
tightly in either hand, allowingjthat portion where

the forks join to point iipwani. . . . Wlien one

walks over a mineral substance in the ground, the

electricity ascends through the body into the hands

and rod, and draws the central or connecting por-

tion of the rod downward. When this occurs, min-

erals exist beneath the spot where you staml. It the

rod begins to move as the person walks along, take

particular notice of the spot where you stand when
the movement begins. When the rod turns com-
pletely over, measure the distance from where it first

beg.in to move to the spot where it indicates miner-

als. This distance will give yovi the depth at which

the mineral can be found."

' Rabdomancy, or divination by rods, is as

old as histor\-,' some one recently remarked.

The feature of this science peculiar to our age

is the pretence of explaining it. That the

method is still resorted to quite widely, there

can be no doubt. Wo read in a Vermont

paper, that a few months ago the, public au-

thorities of Jliddlebury resorted to the rod

when about to sink an artesian well. They

then sank a shaft eighty feet at the spot desig-

nated, and there struck, not water,. but flint.

We have lately heard of a man who ascertains

by the divining-rod the proper spot for ground-

ing lightning-rods. We have never seen a state-

ment of his theory in his own words ; but it
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appears that he holds the doctrine that atmos-

pheric electricitj' follows, or is controlled by,

the course of underground electric currents.

He claims, moreover, to be endowed with a

peculiar sensitiveness that enables him, by

walking over the ground with the forked stick

in his hands, to detect the location of these

currents. The last touch is given to this

theory b^' the statement that it is necessarj'

for the gifted manipulator of the rod to wear

rubber boots during the operation of divining,

in order that he ma}- be insulated from the

ground.

In regard to the human bodj' and the reme-

dies for its ills, people have always been super-

stitious ; and so, naturallj' enough, the number

of ' electric ' and ' magnetic ' nostrums offered

to aflflicted humanity is verj' great. Their

descriptions, however, are nearlj' always worth

reading. Custom cannot stale the infinite

variety of their absurdities. Here is a speci-

men which came to hand a few days since in

the advertising columns of a college paper :
—

"Labor, study, and research in America, Europe,

and Eastern lands, have resulted in the Magnetic

Lung Protector, . . . which, . . . with the continu-

ous stream of magnetism permeating through the

afiBicted organs, must restore them to a healthy

action."

There is a class of people who call them-

selves magnetic physicians,— people who cure,

in a modern way, by the laying-on of hands.

They are apparently closely allied to the spirit-

ualistic Bciedlums, and widently intend to use

soinething more than a figure of speech in

calling themselves magnetic. There is, for

instance, in Gl" ne:u' San Francisco, a certain

Dr. H , who givee people wlrat he calls

magnetic b,aths. IIo claims to magnetize the

water for the baths bj- dipping his hand in it.

He is Said to have an extensive practice. We
have heard that the notorious Slade, whose

feats made such an impression upon Professor

Zollner, clatoed to possess a literal magnetic

power, enabling him to rotate the plane of

polarization of light.

Whatever may be the case with these pecul-

iar people, it appears that others, not especially

superstitious, do believe themselves particularly

endowed or charged with electricit\', because,

for instance, thej' succeed in drawing sparks

from their hair or clothing during cold weather.

Of course, some people do have drier hair,

or drier skins, than others, and do, therefore,^

. as frictional electrical machines, surpass the

majority of their fellow-mortals. Moreover,

physiologists believe that in living bodies there

exist slight electric currents capable of being-

detected by very sensitive apparatus. But

apparentl}' it is not with an}' intelligent refer-

ence to these esceedingl}' minute currents, or

to an electric charge acquired by friction, that

a man speaks, when he offers to rub a weak or

disabled arm because he is ' strong, and full

of electricity, you know.' The fact is, we

do not know, and we wish the man would

explain.

It would appear that such terms as ' animal

magnetism,' and 'personal magnetism,' origi-

nating, no doubt, in metaphor, are sometimes

taken almost literally. We have met one or

two veiy intelligent people who seemed to-

have a vague idea that psychological problems

might be attacked b}' means of the laws of

electricity and magnetism.

This list of frauds and delusions might l)e

greall}' extended. Enough has been said, how-

ever, to illustrate some of the kinds of error

into which people are led by their ignorance-

of the results and methods of scientific re-

search. The need of a wider and more inti-

mate knowledge of ph3'sics in the education of

all classes would, no doubt, be general!}- ac-

knowledged. It should be observed, however,

that the kind of half-knowledge of this subject

which is frequently obtained from newsi)apers,

and even from public lectures and po[nilar

scientific books, is the very pabulmn of such

errors and humbugs as we have described. A
woman hears a lecture on sympathetic vibra-

tions, fundamental tones, etc., notes the trem-

bling of a church under the music of the organ,

and writes to her religious paper an enthusias-

tic letter explaining the fall of Jericho in a

scientific manner,— and all in the interests of

revealed religion.
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A man reiuls, or sees in a public hall, tliat

two oleeti-ltied pith-balls attract or rei)cl each

other. He learns that the hiunan bod}- niaj-

be charged with electricity. Straightway he

begins, upon this basis, to explain the table-

tipping feats of spiritualistic mediums,— a

gross error, hardly more respectable than the

pure superstitition of the veriest believer in

ghosts.

To make such errors impossible would re-

quire that definite, familiar knowledge of things,

in their quantitative relations, which is hardly

to be obtained without actual contact. It

would require a laboratory training ; and it is

perhaps impossible to make provision for a

very extended training of this sort in any

scheme of general education.

The tendency of the times, however, is

toward the <)l>jective and experimental in teaclir

ing ; and it is probable that the next few years

will see considerable changes in the methods

of general instruction in physics.

WHIKLWINDS, CYCLONES, .lyi) TOIt-

NADOES.^ — Ul.

We may now pass on from the small day-

time w hirls of dry air to the larger, long-endur-

ing storms that are accompanied by ruin ; and

here will be met two new elements, — the etToct

of condensing vapor, and the eirect of the

earth's rotation, — both of great importance.

As a sample under this second lieading, we

may take one of the cyclones of the Bay of

Bengal ; for the storms there are very charac-

teristic of their class, and have of late years

received much careful attention. There is

good reason for thinking that these cyclones

generally s|)rrng up in calms, much as the des-

ert-whirls begin. The seasbns and regions of

their occurrenee l)oth |)oiut to that conclusion
;

for tr(J^>ical cyclones seem never to liegin in

well-established wind-currents, hut rather in a

place of quiet, weak, or variable winds. By
India, for example, the cyclones ar» almost

unk^ow^l during the prevalence of the steady

blowing monsoons, but are not uncommon at

those seasons when the monsoons change : that

is, at times when the air has no well-established

motion, but stands about idly, waiting for a

decisive command to move on. During these

idle times of stagnation, the lower air m.iy

I (ODtlDDeil from No. 4(l.

become very warm and moist, and so pre|)are

for a stormy overturning. The calm that pro-

cedes a cyclone often makes part of the de-

scription of a storm at sea : the air is close

and opi)ressivcly warm ; the water settles down
to a glassy surface ; and now we ma^- see,

what is not always clearly expressed, that this

calmness of the water, and oppressive heat of

the air, are not antecedent effects of the com-

ing storm, but are actually tiie conditions that

allow and determine the beginning of a storm.

The warmer the air and the quieter the water,

the longer must have been the preparatory

stage : the greater the quantity of solar force

collected in tiie lower atmosphere, the more

violent will l)c tlie storm when it begins. This

warm cahn is really the embryo of the cyclone ;

and, if it lie long euongh iu a proper latitude, it

will grow to well-developed maturity.

It is often stated that tropical oceanic cy-

clones begin at the meeting of two opposite

currents of air rather than at a time of calm.

This may be true for some cases, and undoubt-

edly has a very general application in temper-

ate latitudes ; but it seems more probable that

in the Bengal cyclones, and most other tropical

hurricanes, this stage is a little later than the

earliest beginning, atid is really the first de-

velopment of the inblowing winds. A general

calm would doubtless be found to precede such

opposed cuiTents if observation could trace

the antecedent conditions a little farther back

than is usualh' possible. The principal con-

trasts between the desert-whirls and the Bengal

cyclones, at tlie time of their beginning, may
be thus summarized :

—
First, The «rca and uniformity of the sur-

face on which the disturbance is developed is

much greater on the ocean than on the desert.

Second, There is a. lower temperature, but a

much greater amount of heat, surface for sur-

face, in the cyclone's embryo, than in the whirl-

wind's. The temperature of the air over the

oceaa seldom exceeds !).5° : over the desert

sands it may often rise to 140° or 150° close

to the ground. But on the desert the stratum

of air tiiat is so excessively warmed is very

thin ; it oft* fails to reach the height of a

man's e3-e, and so gives the apfiearance of

a mirage : while over the sea, althougli the

lower stratum is not so warm, its thickness is

greater, and there is more of it warmed. What
it lacks in temperature it more than makes up
in quantity.

Third, The presence of water-vapor over the

ocean makes a most important contrast between

the two cases; aud it is <m this account that

the warm sea-air is cooler than the hot desert-



640 SCIENCE |Voi.. II.. No. Jl.

«ir. Water-vapor is not nearly so diathermoiis

as Avy air. Much of the heat that would pass
down to the sand on the desert is held back
\)y the vapor over the ocean, and some is

caught again from the lieat radiated upwards
by the water, so that a considerable thickness
•of air is warmed. Of still more importance is

the vapor's action as a great storehouse of

solar force, required in the process of its evap-
oration, generally known as ' latent heat.' For
&\\ these reasons, the accumulation of energy
in the preparation for an oceanic cyclone is

vastly greater than in the making ready for a

desert-whirl.

( To be continued.)

REMARKS UPON THE OSTEOLOGY OF
PHALACROCORAX BICRISTATUS

It is a fortunate thing for science, that time
allowed manj' of our Alaskan explorers to

bring back in their collections, and to the mu-
seums, skeletons of so many of the rarer forms
of the vertebrates, particularly the birds of
those unfrequented regions. To Dr. T. II.

Bean and Mr. H. W. Elliott, both of the
Smithsonian institution, we are under lasting

obligations for such material, and for making
so good use of their advantages. The writer

lias enjoyed the unusual privilege of examin-
ing and studying long series of skeletons of
Lobipes hypcrboreus, Haematopus niger, rare

forms of Eissa, Larus, and Sterna, many of

in the second volume of his ' Comparative
anatomy and physiology of vertebrates,' on

p. 64, speaks of a bony style that is attached

to the occiput in the cormorant as one of tlie

cranial peculiarities of the class. This author

does not mention its use ; and as the writer

has not a cormorant before him intact, with

all the soft parts, it would be hardly safe to

give its exact function in this bird's econ-

omy : but as I do not believe we have a figure

showing the site of this bonelct, an illustration

of the skull of Phalacrocorax is here given,

showing, life-size, the right lateral view.

This prominent style is seen protruding from

the summit of the occiput in my drawing, not

as a spinous outgrowth fi'om that point, but

rather as a free bone, concave below, separated

into two concavities on its superior aspect lij'

a sharp median crest that is developed on its

entire length, — a transverse elliptical facet an-

teriorly, that articulates freely witli a corre-

sponding one on the occiput.

At the base of tlic cranium, we find that the

pterygoids are completely overshadowed bj-

the sub-compressed but rather large brain-ease

above. There are no basi-sphenoidal processes

thrown out to meet these bones. The. poste-

rior halves of the palatines form a close union

all along their median and inner margins,

which portions are much spread out horizon-

tallj'. Beyond, they become narrower ; and in

the space that we find existing between them
we observe a long attenuated vomer, terminat-

ing anteriorly in a free, pointed extremitj-.

The coimorants belong to the Dysporomor-
phae of Professor Iluxlej's classification ; and
he and other eminent anatomists have given

othei c '•nial characteristics in their' descrip-

pital style, St. o.

the auks, putlius, and the like, — nearly all

from the source that I have mentioned.
It was during the course of vay examination

of these sub-arctic rarities that mj- attention

was called to several points of interest in a set

of skeletons, representing three young and an
old one, of a species of cormorant, Phalacro-
corax bicristatus, forming part of the collection

of the last-named naturalist. Professor Owen,

tions of this well-defined group. Tiie rami
of the lower mandible are deeply grooved on
the inner aspects of the deutary portion ; and *

these elenrents, originally free,, retain their

sutures, distinctly marked, through life, where
thej' join the other interested segments at the
posterior moiety. Seventeen vertebrae are

found in the cervical region, before we arrive

at one that bears a free pair of ribs. Of this
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scries, we find the atlas and axis arlieiilating

in the usual manner, the former with its cup-

like depression with the oceipital condyle, the

vertebra being perforated at its base. Tlu'

parial parapophyses beneath the centra of these

vertebrae are more or less prominent through-

out ; but in the eighth, ninth, and tenth, they

are developed to an unusual extent, being long,

needle-like [)rocesses, reaching nearly the entire

length of the vertebra. A small pair of rudi-

mentary free ribs are found beneath the trans-

verse processes of the eighteenth

vertebra. The next two ensuing

ones have tlieir ribs well devel-

oped, and bear large uncinate

processes ; but their lower ends

still fail to be connected with

the sternum by the intervention

of costal ribs. Three more dor-

sal vertebrae arc found before

we come to the anchylosed series

of the sacrum. These all have

true ribs connected with the ster-

num by costal ribs, and their

uncinate processes are strongly

produced. A pair of ribs, as

well developed in ever}* partic-

ular as the series just men-
tioned, springs from beneath

There are six free caudal vertebrae, not in-

cluding the terminal segment or pygostyle,

here quite large, i)ointcd above, and possess-

ing a moderately dilated posterior margin,
thrown out to support the rectrices of the tail.

The two anterior free caudal vertebrae are quite

firmly grasped on either side by characteristio

spine-liko processes thrown backward, and de-

veloped on the part of the ilia. A lateral view

of the pelvis, which is very long and much
compressed from side to side, shows the is-

*2. — ItlKht lateral view of HUrnutn And shouldor-ginllc of Phalncrocorax bicrietaluh, lifi- hlzc.

the ilium on citiier side, joining costal ones
below ; but the last pair of all, or the sec-

ond that is produced from the anchylosed
vertebrae of the sacrum, is without the unci-

nate processes, and in the specimen before us
tiie costal rib on the lell side is the onl}" one
of this pair that meets the sternum in a true

facet. On the opposite side it articulates along
the posterior border of the hacmapophysis be-

yond it. The neural spines completely coalesce,
in the ultimate sacral vertebrae, into a well-

pronounced crest, which is surmounted aloTig

its entile length with a spreading cap of bone.

chiadic foramen to be an unusually large aper-

ture, while the slender pubic bone fails to close

in the other two foramina below, that are found
in man}- other birds. This last-mentioned ele-

ment of the pelvis slightly expands behind,

where it meets the lower margin of the ischiunt

for about a centimetre of its length. It then

contracts again in size a little, to be directed

downwards, and curved inwards. The body
of the sternum is quadrilateral in outline, with

two rather shallow excavations on either side

of the median line, occupying the entire si[ih-

oidal margin or border.
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The keel is very much produced forwards,

where, at its lower apex, it has a rough surface

of some extent, against which the united clavi-

cles abut. Sufficient material is not at hand
for me to say whether anchylosis ever takes

place at this point or not : it may do so, because

we find in Aluco these bones usuallj- unite at

this point ; but yet we come across specimens
of this owl where the union is no more perfect

than it is here. The hypocleidiam of the clavi-

cles, and the manubrium of the sternum, are

both about equally feebly developed. The
upper extremity of each clavicle has a very

broad abutment for the head of the correspond-

ing coracoid, to the inside of which expansion

these clavicular bones throw backwards a scap-

ular process ; but thej' fail to reach these ele-

ments of the shoulder-girdle, as we find them

Fig. 3.— Knee-joint of Phalacrocoraxbicristatus; rigbt limb,
UfeBize. i?, femur; i?6, fibula; r, tibia; P, patella.

in others of the class. All of the bones of the

pectoral extremity, or the arm, are completelj-

non-pneumatic, but otherwise well developed.
Faint papillae for the quill-knobs of the seconda-
ries are found along the entire length of the outer
aspect of the ulna. The mauus is composed of
the usual uumber of bones,— one phalanx for in-

dex digit, two for the next, and one for the last.

In the lower extremity' we find a femur of

6^ centimetres in length; a tibia of IH; a
metatarsus of 6 ; and the outer toe with" five

joints, measuring in all 10.7 centimetres. This
limb is Hkewise non-pneumatic, in so far as its

osseous structure is concerned. The fibula is

carried unusually far down the side of its com-
panion bone, to within l.'i centimetres of the
lower periphery of the outer tibial condyle.
The gi'eatest interest, so far as the bones of

the leg of this cormorant are concerned, centres

about tiic knee-joint. Here we find a condi-

tion of alfairs which is presented in iti_v di'aw-

ing. The femur, which is much roughened
above for the attachment of muscles, articu-

lates about equally with the leg-bones. In

front of this joint is placed a veiy large and
massive patella, of a pyramidal form, articu-

lating with more than half its lower surface

with the anterior and lower fifth of the femur,

its inferior and anterior margin articulating

at the same time with the upper border of

the cnemial crest of the tibia. In front, we
find that the groove that exists between the

pro- and ecto-cnemial ridges of the tibia is pro-

duced on the entire anterior face of this

patella, and, no doubt, the muscles of the leg

are therein inserted, as in man^- divers. Such
examples as this throw some light on such

birds as Colymbus and Podiceps, where this

bone becomes anchylosed with the tibia in the

adult. I have not the skeleton of a loon at

hand, to examine the process spoken of by
Professor Owen (' Comp. anat. phys. vert.,' ii.

83), and followed by Dr. Coues in his oste-

ologj- of the same bird (' Mem. Bost. soc. nat.

hist.,' i. pt. ii.), as the analogue of the pa-

tella. The skeleton I have of Podiceps to ex-

amine does not show it ; but it is one that has
been in my collection for several years, and
maj- have been lost. Peuguins have a very
large patella, that articulates w-ith the tibia

much in the same manner as it does here in

Phalacrocorax. Professor Marsh describes a
veiy large, free patella for Ilesperornis regalis,

and remarks that it bears a general resem-
blance to that bone in Podiceps (' Odontor-
nithes,' p. 93). In examining this bone in the

young of our cormorant, it seems to ossifj'

from one centre. The ossification at the sum-
mit of the tarso-metatarsus includes the promi-

nent process at the upper and posterior aspect

of that bone.

Many other points of interest are to be found
in the skeleton of the adult, as well as of the

young of Phalacrocora xbicristatus, which space

will not allow me to enter upon here : the lead-

ing points, however, I have endeavored to give,

and these are always valuable when we wish
to have them to compare with kindred forms.

R. ^Y. SlIUFELDT.

THE ELECTRIC LIGHT ON THE U- S.

FISH-COMMISSION STEAMER ALBA-
TROSS.— I.

In pursuit of the hidden treasures of the

deep, the work of the Albatross keeps her at

sea many days at a time : and the operation
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of drodgiiig in great depths often canies the

daj-'s labor past midnight. To provide for

these emergencies, which arc frequent, and
to alford ample illumination for the natural-

ists, not only in assorting the contents of the

dredge as it is delivered on deck, but to illu-

minate their microscopes, delicate balances,

«tc., in the laboratory, the commissioner of fish

and fisheries determined to employ the best

artificial illumination the eountr}' afforded.

As the vessel is essentially a steamer, using

steani for every labor where it is practicable,

the iilea of electrical lighting from a dynamo-
electric machine, driven hy a steam-engine,
was readily conceived, and an examination of

the different systems was at once entered in-

to. The Edison company for isolated light-

ing, we found, was prepared to enter into

a contract for a complete plant, including

the engine and the wiring ; and being able to

divide the light into eight - candle power
lamps, besides giving guaranties, their bid
was accepted.

The arc-lamp, though admirable for our deck,
where a great quantity of light in a limited

space is necessary, can never, from its great
brilliancy, be utilized for twelve or fifteen nat-

uralists, each at a special work, in the labora-

tory. It also occurred to the commissioner,
that a lamp which could be lowered into the

sea, to attract fishes, would be useful, thus
afl'ording another reason for preferring the in-

candescent light.

Fig. 1 shows the way in which the arc-

lights are placed iu circuit. And as each arc

offers a considerable opposing electromotive
force, it is necessar3', in order to get light in a
number of such lamps placed in series, to use

cunents of high tension.

Kig. 2 shows the incandescent lamps in

mnltii)le arc. The main wires, a and b, are

tapped at pleasure, and the lamps are hung in

the short circuits. The carbon threads in the

lamps (described beyond) offer so much resist-

ance that the current heats them to incan-

descence. The electromotive force in the

circuit is low, which renders shocks impos-
sible.

The plant on board the Albatross consists

of an eight and a half by ten Armington and
Sims engine, an Edison Z dynamo having its

fielil-magnets vertical, a resistance-box in the

cii-cint of the magnetic field, the main and
branch wires, lamp-fixtures, safet3'-catches, and
lamps.

The steadiness and uniformity of brightness

of the lamps depend largely on the engine
driving the dynamo; and the success of the

system lies more in the attention paid to the

engine, when the plant is correctl.y installed,

than in any thing else. Uniformity of speed

is the great object sought; and, to scciu'C this,

Mr. Edison has wisely adopted a high-speed

engine with a sensitive governor, which is

found in the Armington and Sims engine,

represented in fig. 3.

The superiority of this engine lies in its well-

V" (b

0) -^

balanced working- parts, its relatively large

bearing-surfaces, its sensitive automatic gov-

ernor, and in its simple and well-balanced

valve.

To secure high speed without the noise of
' thumping,' great lap has been applied to the

exhaust side of the valve, where1\v ' cush-

ioning' is effected. This cushioning, or early

exhaust closure, also effects a saving hy re-

taining, in the clearance spaces, steam which

would otherwise have been exhausted and
wasted. To prevent an unequal expansion

between the piston-valve an<l its chest, the

castings are so made as to allow live steam to

surround that part of the chest which surrounds
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the Avorking-fiices of the valve, as shown in

fig. 4, in which S sliows the steam space, and

i' the exhaust space. By this an-angenient

the valve-stem is packed against the exhaust
instead of the steam pressure. The valve is

ground to a sliding-fit, and, so far as I can
ascertain, there has not been a particle of wear
or leak during the ten months the engine has

be#n in operation.

The governor of the engine, that part

which makes it espeeiallj' valuable for the

purpose of electric lighting, is represented in

fig. 5.

This automatic device is fixed in the fl3'-

wheel, whicli is ke3-ed to the shaft. There are

two eccentrics, E and F, the one within the

other, and both free to move on the axis. There
are two weights, with their centres of motion
opposite, and fixed in arms of the wheel. These

centrifugal force of the weights. The system

is so constructed that any centrifugal motion

of tlie wciglits will throw one eccentric ahead
and the otlier back, thus dimin-

ishing the tlirow of tiie eccen-

trics, and effecting a shorter

cut-off without altering (with-

in working limits) tlie lead of
the valve. The engine used

on board the Albatross has

eight inches and a half di-

ameter of cylinder, and ten

inches stroke of piston : it runs

without noise, three hundred
revolutions per minute, requir-

ing no more attention than the

oiler can give it in addition to

his other duties. When the

main engines of the Albatross

are in motion, a boiler-prees-

ure of sixty-five pounds is often

used, and twentj'-six inches of
vacuum is scarcely above the

average. Lying in port, the

boiler-pressure is kept at about

twentj'-five pounds ; and, not-

withstanding this great range of pressure,

the governor regulates the dynamo to three

hundred revolutions per minute, as closely a&
I can measure it.

In selecting a good engine, Edison has,

to my mind, disjjlayed as much genius as in

using the Siemens form of armature for his-

dynamo.
The engines are placed on the starboard side-

weights, W, W, are connected, each to an
eccentric, and are connected together by an
arm or rod. Springs are provided, to resist the

of the main engine-room, tlie engine taking-

steam from the main boilers, and exliausting

into the main condenser.

The dynamo used on board the Albatross is-
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known as the Z ilvnanio, and is installed for

what is called a H circuit. It has its fiekl-

magiiets vertical (fig. 6), and its armature re-

volves on a horizontal axis in the magnetic
field. The field-magnets are arranged on what
is called a ' derivation ' from the commutator,
placing it in the circuit, as in the Siemens
system. In adopting and utilizing known
principles and devices,

Edison has worked out
the details to a state of r

perfection simply admir-
able. Wherever liic eye

rests, it is pleased b}- cor-

rect proportions, sound
mechanical ideas, and
agreeable outlines.

The armature, on
Siemen^'s principle, is

mounted on a wrought-
iron shaft. About the

shaft, and concentric with it, are circular c^'l-

inders of wood, separating copper plates, as
shown in fig. 7. IJetween the plates a and h.

t-
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THE AMERICAN EXPLORATIONS AT
ASSOS.

The excavations in the ruined Greelc city of Assos,

in tlie southern part of tlie Troad in Asia Minor,

have been completed ; and tlie members of the expe-

dition have returned to this country. This gave

occasion recently to call in Boston a special meeting of

the Archaeological institute of America, under whose

auspices the work had been carried on, at which

Mr. J. T. Clarke, the leader of the expedition, was

to give an account of his investigations. Unfortu-

nately, Mr. Clarke was prevented by illness from at-

tending; but this was less to be regretted, because it

gave the president of the institute. Prof. C. E. Nor-

ton, an opportimity to express, more fully than he

could otherwise have done, his sense of the extremely

satisfactory manner in which Messrs. Clarke and

Bacon had conducted the investigations at Assos.

Too strong terms could not be used to describe the

devotion and self-sacrifice, as well as energy, which

they had brought to the work, almost to the point of

denying themselves the necessaries of life, that the

resources of the institute might be diverted as little

as possible from the work in hand. They had also

labored in a spirit of enthusiasm and intelligence,

bringing to bear the methods of modern scientific

research, which gave to the results obtained an accu-

racy and value far beyond that of most of the archeo-

logical work of the past. No better archeological

work had been done anywhere. He felt sure, that,

when the final report upon the explorations at Assos

should be pulilished, it would be not merely up to

the level of such publications, but would mark an

advance in the science, and would take high rank

among standard archeological works. This final re-

port would require deliberate preparation: it was

desirable that it shonld be exhaustive, and be pub-

lished in a fitting style, as a monumental work.

The investigations had. been carried out in the

most thorough manner; nothing had been left undone

which it was desirable to do ; and, even had unlimited

funds been at the disposal of the expedition, the

excavations would not have been carried farther than

they had been. The results were mainly architectu-

ral. A far more thorough knowledge of the civic

buildings of a Greek city than was before possessed

had now been obtained. Few marbles had been found

(most of them having been previously destroyed),

but a large number of terra-cottas were secured.

The accession to the body of Greek inscriptions was
real, though its importance was not to be exaggerated.

In numismatics the expedition had been very success-

ful ; a very large number of coins having been found,

and the number of types of Assian coins known,
largely increased. In all, forty or fifty cases of anti-

quities would be brought home as the share of the

institute. These included the best of the temple
sculptures; the Hercules block and the best sphinx;

all of the inscriptions, with the exception of the bronze

tablet; a large number of terra-cottas; most of the

coins, and a considerable number of minor objects,

found in the tombs. Among the many architectural

fragments, there would be enough to erect a complete
order of the temple at the Museum of fine arts. The
two thousand dollars which that institution had voted

to api^ropriate for the purchase of a portion of thft

antiquities belonging to the Turks would fortunately

not be called for, as the latter absolutely refused to-

sell any thing. Hope is, however, entertained, that a
gift of these articles may be made by the sultan. It

was pleasant to be able to announce that the whole

work had been carried on with absolute honesty, and

that the Turks had been dealt with in every way as

strictly as if they had been Americans.

The final report would embody the results of all

this work, published in an authoritative and reliable

form. In the mean time a preparatory report would

be issued, giving an account of the work done sub-

sequently to the publication of the first volume on
Assos. To prepare this report, it would be neces-

sary for Mr. Clarke to go to London in order that he

might have access to the British museum, the only

place where the necessary materials could be obtained.

It was desirable that the institute should retain both

Mr. Clarke and Mr. Bacon in its employ until the

Assos material had been entirely worked up.

The treasury of the institute was very nearly empty;

and it was proposed to hold a gener.al public meeting,

at which Mr. Clarke, and other gentlemen interested

in the subject, should speak, with a view to awaken-
ing such an interest in the community as should en-

able the institute to raise the sum of money required.

At this meeting, held Oct. 31, Prof. W. W. Good-
win read a report of the first year's woi-k of the

American school for classical studies at Athens,

founded a year since by the Archaeological institute

in connection with sever.al of our colleges, and of

which Professor Goodwin was last year the director.

As this report affects rather the philological than the

archeological student, and will be printed elsewhere,

we proceed at once to the main feature of the even-

ing, the address of Mr. J. T. Clabke, who spoke

substantially as follows:—
Assos was a small town, — small even for anti-

quity, when cities were very far from the enormous
dimensions of modern capitals. The number of its

inhabitants can never have greatly exceeded twelve

or fifteen thousand ; but its interest and importance

can by no means be judged by that of modern
towns of equal size. Athens itself, at the time of
its greatest extent and power, is known to have had
only ten thousand houses, and twenty-one thousand-

free citizens; and this figure included the entirely

separate harbor-cities of Munychia and the Piraeus.

To take a more recent example: the imperial city

of Augsburg, at the epoch of its chief historical

fame, under Maximilian, h.ad only sixteen thousand
inhabitants, — was only about the same size as Assos.

Our work gives as perfect a picture of the life of a,

qiriet provincial Greek capital as the recent brilliant

excavations at Olympia display the character of a great

place of public festal assemblage. The investigations

differ in scope ; but I trust that ours has been not in-

ferior as regards thoroughness, and, in some important

respects, not as regards the nature of its results.
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The first report, which is in your hands, represents

three montlis' excavation. We liave now the results

of two years of hard work to add to it; ami these

results have been fully proportionate. The first

report was restricted, in the description of buildings

examined, to the temple and the Greek bridge. To
our knowledge of these structures so many additions

have now been made, that our restorations may be
said to be as nearly perfect as it will ever be possible

to attain. The temple, already better known than any
building discovered in a similarly ruinous condition,

appears as perfect an example for tlie history of Dorii:

architecture as many which are standing to the top

documental history. The so-called Sallier papyrus,
now in the British museum, records, that among tlie

confederates who came to the aid of the Hittites, —
those famous men whose empire is the pride of Pro-
fessor Sayce,— were the 'people of Pedasa.' The
inhabitants, then, of our city (Pedasos, Assos), were,
in the fourteenth or thirteenth century B.(;., of suflB-

cient importance to be enumerated, with the Uardeni
of lluna (i.e., the Dardanians of Ilion or Troy),
among those forces which appeared at Cadesh, on
the banks of the Orontes, to fight against R.amses
III. — the Rhampsinitos of tireek story— in the fifth

year of his reign. The importance of this curious

tury B.C.

of tlie entablature. Other fragments of the reliefs

carved upon its epistyle, the importance of which to

the history of Greek sculpture is now recognized by
all scholars, have been found since the publication

of the report, and the entire stone ceiling of the

building has been recovered. To this have been
added many details, including most interesting and
curiously suggestive observations concerning antique

Stone cutting and laying.

Our knowledge of the geography of the land has

been further enriched by maps, geological as well

as topographical. To the story of its archeological

recovei-y many details have been added, while its po-

litical history has received most important additions.

One of these latter points I may be permitted to

mention, because of its striking character. Assos
is the first city of Greek civilization mentioned in

notice, in an historical point of view, is h.irdly to be
overrated.

The digging of the second and the third years has
been almost restricted to the lower town. Much work
was done upon the fortifications of Assos, the finest

known works of Greek engineering. The oldest
inhabitants settled close around the acropolis, build-

ing rough walls of enormous blocks, not cut by any
metallic tools, ui)on the levels just at the foot of the
volcanic crater, and there did a great deal of terra-

cing, which was cleverly used by the later Greeks.
The first outer circuit-wall remaining (I. in fig. 2) was
certainly old at the time of the Lydian invasion.

Under the favoring influences of the Aeolic coloniza-

tion, the city greatly increased, and a new wall was ne-
cessary. This second masonry (II., fig. 2) may have
somewhat antedated the Persian wars. By reason
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•of the troubles brought by the Persian occupation of

the land, the city declined; and when, under Lysi-
xaachos, its walls were rebuilt, the entire enclosure
north of the acropolis was relinquished. The walls
partially overthrown by sieges were not considered of

sufficient value to be worth repairing, and a connect-
ing-wall was built to the acropolis. This noble mass
of masonry of the fourth century B.C. (fig. 1), rising

in many places to some sixty feet in height, was
joined so accurately that the blade of a pen-knife
cannot be introduced between the stones. It was
this portion of the wall that gave Col. Leake his

well-known opinion 'that Assos was the finest repre-
sentative of a Greek city in existence. Under tlie

favorable dominion of the Romans, the commercial
city greatly increased, and finally re-occupied the space
north of the acropolis; new escarps (III,, fig. 2) being
built in front of the old walls, and enclosing them
•entirely. But to enter in any degree into details
would lead vis too far afield, ranging, as the fortifica-

tions do, through a tliousand years, down to the time
of Constantine; for the masonry in some parts, es-

of note, that most of the inscriptions were found in

the slides of earth beneath this part of the agora,
evidently having been thrown down during the
troubles ot the city. The building is exactly parallel
in character to the only other bouleuterion known,— that in the Altis at Olympia; or, rather, it is like

the inner portion of that structure, there being at
Olympia halls on either side ot a central structure like
the bouleuterion of A?sos.
The building which borders the agora on the south

is absolutely unique. It is the only instance of a
Greek bath known, and the only four-story ancient
building ever recovered. Fortunately, we have been
able perfectly to restore it. Its arrangement is ex-
tremely curious and interesting. It consisted of an
enormous hall going through two stories, with twenty-
six chambers upon its side. Above this entire struc-
ture was a colonnade, the floor of which was upon the
level of the agora. In front of the stoa was an enor-
mous basin for the reception of water, covered by
stone lintels, and payed, so that it was not visible to
the persons on the market-place. From it ran a sub-

of oldest polygonal city -wall (I.), with extension in irregular masonry antedating the i^ei

reveted, after the age of Lysimachos, with an escarp of squared blocks (III.).

(11.); both

pecially towards the eastern side of the city, closely

resembles the ramparts of Constantinople.

The buildings of the agora, or market-place, of

Assos, are so interesting and well connected that

they are superior to those of all other Greek cities;

and, notwithstanding the elaborate works of the many
writers who have investigated and described the

market-place of Pompeii, we may unhesitatingly as-

sert the agora of Assos to be not only more interesting,

but more completely known, than the forum ot that

city. The enormous stoa, or colonnade, a hundred
and ten metres in length, was built, it may be with

reason assumed, by the architect of that surrounding

the temjile of Athena Polias at Pergamon, which has

so recently been excavated. It is constructed of the

stone of the acropolis, an andesite much resem-

bling granite ; and a comparison between the forms
given to this material and to the marble mouldings
of Pergamon is most instructive. Being ceiled with
wood, it needed only one support behind every second
column of the front. Next to it, and apparently of

the same date, is the bouleuterion, or building in

which the archives of the city were kept. It is worthy

terranean conduit to the lower story of the bath-room,

and there wefe arrangements for the water to flow

into the thirteen lower cells. The refuse-water was
then led into a larger basin beneath the bath-building.

There was another reservoir to receive the water from
its roof. This connected with the street, and so

formed an enormous fountain, giving pure water
for the consumption of the people ; while the water
of the refuse-basin adjoining it was used for the cool-

ing of the theatre.

Next to the bath was built, in later times, a small

hereon, in wliicli the bodies of the benefactors of the
city were deposited, their names being inscribed on
the entablature. We opened three sarcophagi, which
contained only strigils, small vases, and the bones of

the dead.

The changes of plan observable in the agora are

peculiarly interesting. In early times there was an
Inclined plane ascending from a lower street to its

level; but, when the hereon was intruded, the passage

became so narrow that it had to be turned, and trans-

formed into a stairway. Two fine mosaics of com-
paratively early date were found just below the
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retaining-wall. The larger represented Victories car-

rying votive ofiferings towards tripods, with a seller

of love-gods as centre-piece; the other was boi-dered

with geometrical figures, enclosing couching griffins,

— the coat of arms of Assos. At the east of the agora

was the beiua, the stand-point of the orator in ad-

dressing a crowd; the level of the place being there

raised above the market, and flagged, while the re-

mainder, like all Greek streets before the Christian

era, was unp;ived.

Of the other buildings of the lower town, I may
say that the theatre is now as well recovered as any
theatre in Asia Minor. Because of certain peculiar-

ities of the stage, its recovery is jieculiarly valuable

to the history of the Greek theatre. The gymnasium,
at the west of the town, is equal in preservation and
interest to the building of that character at Olympia,
— the only one hitherto known. Noticeable, also, is a

great atrium, of late date, but showing the preserva-

tion of Greek forms far into the Roman period, tlie

arch appearing with purely Hellenic details. In the

lower town of Assos there were no less than seven

Christian churches. The street of lonibs is perhaps

tlie most interesting burial-ground of the ancients

as yet thoroughly investigated. It presents monu-
ments of every period. One, notably, cannot be later

tlian the seventh century B.C., and many are as recent

as the eleventh or twelfth Christian centuries. In
this necropolis is a mausoleum which presents a per-

fect parallel to the tombs of the kings at Jerusalem.

We opened a hundred and twenty-four sarcophagi

for the first time, and found many burial-urns. There
seems to have been a mi.\ed system of inhumation
and cremation, according to the temporary fashion.

We also found great numbers of figurini, small vases

and glasses, among them some beautiful specimens of

thin tr.Tusparent glass, and several thousand coins.

Many other smaller articles of more or less viilne

were found in the tombs; but the inhabitants of

Assos, though they must have been wealthy, did not
conuuonly place their best ornaments with the bodies

of their dead.

It is my duty, as well as pleasure, to speak of the

most creditable part taken by the members of the expe-

dition not present here this evening. Of Mr. Bacon's

really extraordinary ability as a draughtsman I liavo

no need to speak. His unremitting labors secured

the success of the expedition. The liighest praise is

due also to Mr. Koldewey, an architect from Ham-
burg, who worked with us for a year and a Iialf from
pure love of science, and was of the greatest possible

assistance. My learned friend. Dr. Sterrett, has edited

seventy-five or eighty inscriptions found by us, study-

ing tliem upon the spot. Thanks, too, are due to our

photographer, Mr. Ilaynes, and to Mr. Diller tlie

geologist, who li.as already made known his work in

valuable publications. Other members of the expe-

dition, who were with us on comparatively short

visits, worked as well and conscientiously, with results

commensurate to the time they spent at Behram.
Archeology, up to within a recent date, hardly

deserved the name of science, having been a merely
empirical recital of facts, witliout connection or true

historic method. To-day it has conquered a foremost

place among the exact sciences of determination;

and we trust that tlxe study of the best methods of

all previous investigations lias enabled the expedition

to Assos to be in every respect creditable to the

American name. An instance of this special percep-

tion and direct search for materials bearing upon our

knowledge of the development of various phases of

ancient art may perhaps be seen in the fact, that two
of the most interesting links that could be desired for

Greek architectural history have been found, — a

proto-Ionic capital, which st.ands between the orna-

mental spirals of Mesopotamia and the perfected

Ionic capitals of the erechtheion; and a proto-Doric

shaft with a base, which proves with equal certainty

tlie derivation of that column from the tombs of Beni-

hassan.

Tlie work of the institute at Assos labors under

one signal disadvantage: its results must be long

awaited by those high-minded furtherers of science

to whose munificence its execution is due. This dis-

advantage is indeed inseparable from all such under-

takings of great extent; but on the other side of the

Atlantic, where archeological investigations are car-

ried on in greater part by the various governments,

it is much less felt than liere, where a large body of

private individuals has maintained the work. There,

the verdict of a commission of experts is entirely

sufficient to the minister of public instruction, who
has supplied the funds, and placed the diplomatic

influeiico of the nation at the disposal of the work;

and after this is given, a ilelay of ten or fifteen years

in the publication of the results is not looked upon as

a drawback. Here, however, the circumstances are

different in every respect ; and as it has naturally been

impossible to give in half an hour any adequate ac-

count of the hard work of two long years, it only

remains for me to bog for a further extension of

credit. The debt shall be paid as soon as it is pos-

sible to write the proposed reports; and it will not

have escaped your observation, that one object of the

present meeting is to so interest you in the work of

the institute, and convince you of its value, that the

trifling sum required for these publications may be

forthcoming.

At the conclusion of Mr. Clarke's address, Prof.

W. R. W.VRK of New York was called upon, as one

who had visited .Vssos for the express purpose of

seeing what had been accomplished by the expedi-

tion. Professor Ware spoke as follows:—
It was, as you m.ay believe, with special pleasure,

that I found myself, in [.May of this year, passing

through the Pillars of Hercules, my face towards the

east, with the Troad as my objective point. But it w.as

not until the third week in July, that, like St. Paul

leaving Alexandria Troas, we came to Assos. though

we were not, like St. Paul, ' minded to go afoot.'

Perhaps it would have been better if we had been; for

the modern Trojan horse is a small, ill-tempered, not

always sure-footed, beast, who requires, indeed, often

as much urging and pushing as did his Homeric

namesake.
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St. Paul probably passed through the valley of the

Satnioeis, which flows into the Aegean on the west
side of the Troad, a few miles south of Alexandria.
But if he had known what was good for himself, in

this world, he would have done as we did, and, leav-

ing the plain, have aseended the steep sides of the

little niountauious hill which separates the valley

from the southern shore. There we found, upon the

top, a tolerably level tableland commanding views of

most surpassing beauty; to the north and west, Samo-
thrace and Imbros and Lemnos, with Mount Athos
just discerned in the western horizon on the other

side of the sea ; then, to the south, Lesbos, across

the strait ; and finally, in the gleaming morning sea,

the little black hill which marked the volcanic moun-
tain which was the goal of our endeavor.
The mountain of Assos is so steep as it rises out

of the sea, that within a distance of half a mile it

reaches a height of nearly one thousand feet. The
steepest parts of the bridle-paths vipon Mount Kear-
sarge and Mount Washington are not steeper than
the road from the sea to the temple on tlie summit;
and the agora, the mari\:et-place, which has been de-

scribed to you, the centre of the city, is five hundred
feet above the water.

One finds himself there, as you may now imagine,
as on the stage of some classical theatre with all its

scenes still standing, — here, the bouleuterion ; there,

the gymnasium, Mr. Koldewey's stoa, Mr. Clarke's

temple and city walls, and, lastly, Mr. Bacon's street

of tombs, leading half a mile away, towards his bridge

at the river.

But interesting and exciting as is the presence of

these monuments of antiquity, one can hardly keep
his mind upon these things, for the attractions of the

scene before him. To the east, where the long slopes

of Mount Ida descend to the sea, the line is taken
up by the blue and rose-colored mountains of Asia
Minor, stretching along toward Smyrna; toward the

south, filling the southerii horizon, the island of

Mitylene, — the mountain-tops brown in the sun-
light, with purple shadows lying in all the valleys,

and everywhere encompassing and infolding it all,

the wonderful blues and greens of the Mediter-
ranean Sea. Splendid as is the view from the

acropolis of Athens, — the most famous in the world,
— it seems to me that the view from the heights

of Assos surpasses it in loveliness and splendor;

and these buildings seem to have been so set, that

this unparalleled prospect could be enjoyed to the

utmost.

The buildings themselves are constructed of a
stone which in its general aspect resembles a fine-

grained granite, but in color and hue is more like the

darkest and most purple of the Connecticut free-

stones. Yet the grain is so smooth that the most
delicate mouldings can be cut upon it; and one is

surprised to find, in passing the hand over the sur-

face, how sharp, clean, and refined are the profiles of

the mouldings.

The architectural interest attaching to these re-

mains is unique. And here I cannot do better than
to read an extract from a half-finished letter which I

found in Mr. Bacon's [lorlfolio, and snatched from
oblivion, — a letter dated in December last, and never
finished :

—
" As the end appi-ouclieN, my work Ii:ih uHsumed it more detl-

iiilc form; and I know prelty well wliiit the results will be.

Hitherto 1 hnve been working rather blindly, aud Willi but linzy

ideas of finaUresuUs. The street of tombs is sucli a collection of

email, isolated ruins, tbat any thing iike'a complete idea of the

original disposition was impossible al first. Sobered by tbe ex*

jjerience of last year, I tbis year attacked the monuments sejia-

rately, with a resolute disregard of their relation to each other;

excavated the most worthy, and drew Ibera out iu plan, eleva-

tion, and detail; then located each in a general survey, strung

these plans along on a large map; and, lo, order is come out

of chaos! Where before seemed nothing but confusion, now
appears tbe hand of man; and tbe tombs are placed with such
a picturesque regard for their purpose and for each other tbat

the appreciative soul is filled with delight. Tbe existing plan

is more complete than the Appian Way at Home, nearly aa

well preserved as that at Pompeii, and, to my mind, far more
interesting than either, for it is pure Greek in every line and de-

tail. Indeed, that may be said of all the work at Assos. There
does not seem to be tbe slightest Roman influence. Of course, it

is not always faultless. Work there is of all kinds, good, bad,

indiflerent, but, good, bad, or indifferent, Greek, not Roman.
This absence of Roman feeUtig in the later work is a very peculiar

thing. In Pergamon, Smyrna, and all the cities of Asia Minor,

there exists a great deal of Roman work, and most of it pretty

bad too. But here the bulk of the people probably never under-

stood a word of Latin. The number of Latin letters upon the

inscriptions we have found could almost be counted on your fin-

gers. ^Vllencver the Roman governors bad any thing to say, they

bad to say it in Greek, to be understood. Even on the tomb of

the Publius Varius family the dedicatory inscription over tbe

doorway was in Greek.
*' Tbis absence of Roman work shows pretty well what a pro-

vincial town tbis must always have .remained. Their stone-

masons, builders, and archileels were born and bred here; aud
they were a cousei^'ativo set, with old-time notions about clamps

and dowels, and about running down to tbe ledge forfouudations.

All tbis can be read like a book in tbe biilkliiigs we have laid

bare. When any thing extra was to be ' run up,' ibej' didn't im-

port a foreigner from Miletus or Ephesus with his new-fangled

idea^; not at all : they built it themselves. And this was not

owing to lack of money, for tbe remains show that Assos must
have been a wealthy city."

Another point of great interest is this,— almost all

the principal publications of Greek work that have
been made relate to monumental buildings. We
have the temples, volume after volume, exhibiting

a complete system of Greek architectural construc-

tion and design ; but they have left unanswered the

questions, how far Greek architecture was confined

to sacred buildings, and to what extent the princi-

ples and methods which are exemplified in so mag-
nificent a manner in the temples and sacred

monuments were carried out in other structtu'es.

The long series of secular buildings which have been

discovered at Assos offer the best answer that has

yet been given to these questions; and the publi-

cation of the work, when it comes to be made, will

mark an era in the study of the municipal and mili-

tary architecture of the Greeks. It is a question,

moreover, not without practical interest to the work-
ing architects of to-day, who are striving to solve for

themselves the problem of fitly applying to secular

and domestic buildings the same architectural forms,

and the same principles of design, which they apply

to sacred and monumental structures. This is an
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ever-recurring problem ; and it cannot but be of ser-

vice to learn bow tbe Greeks, masters of tbe art,

solved it in tlicir own case.

Besides Ibe walls, tbe buildings, anil tbe tombs,
tbere bave been found, as Mr. Clarke has explained,

a considerable amount of smaller objects, — vases,

glass, pottery, urns, etc. ; and of these a considerable

portion has been seciu-ed as property of the institute.

Thejimian by which the excavations were authorized
gives us oiie-thinl of the objects found,— the most
interesting third, perhaps; but it is difficult to speak
justly in regard to it. If anybody should maintain
that tlie objects which are to come here are of sur-

passing interest, and that they will immediately lift

our museum to the front rank of such institutions,

a decided negative would liave to be given to such
aspirations. If anybody should assert that the

things were not worth the cost of transportation ; that

they have no general or popidar interest; that they

belong to a poor period; that they are hardly fit to

be seen beside the more beautiful works, which, in

the original and in copies, are in our possession, —
that, again, could not be for a moment admitted;
for the fact remains that the small portion which
is secured to us is of surpassing interest to those

who take an intelligent interest in such things at

all.

The lower drum of a column, the capital, a com-
plete section of the entablature, including the unique
sculptured architrave, the frieze, and the cornice,

all have been secured, and may soon be placed iu

position. In addition to that, the best of the sculp-

tures which were discovered are to be brought over;

-almost all the coins; among tlie glasses and vases

those which, on the whole, were best worth preserv-

ing ; and most of tlie inscriptions. But even if the

objects secured to us from the discovery were less

than they are, it would make little difference iu our
estimate of the suceess of the expedition. The real

result was intellectual. And the new points wliieh

have been proved, the new discoveries which have
teen made, are such, that, if not a single object were
brought here from Asia Minor, we should still have
abundant reason to be satisfied with the results

achieved. It is impossible that we should obtain

any ade<iuate idea of these from the few drawings
that have been publicly shown. They are but a frag-

ment of the whole.

How it was possible for these two or three young
men, while occupied with the practical direction of

from twenty to forty men, to make the surveys and
supervise the excavations, and also to prepare the

immense mass of drawings which have been exe-

cuted, it is difficult to understand; and it furnishes

abundant proof of the ability and devotion with
which the work has been prosecuted. The nature of

the results will be .seen wlien the next annual report

comes from the printer; but their whole value and
importance cannot be estimated until the appearance
of that final and monumental work which will, we
may hope at no distant day, take rank among the

authoritative publications of its kind.

I may add, that the increasing interest in archeo-

logical work, and the scientific and precise manner
iu which it is now conducted, give new encourage-
ment to the prosecution of literary classical study.

The competition between the literary and scientific

method seems about to end iu a reconciliation, in

the prosecution of literature on scientific principles,

and in allying archeological science as closely as

possible with the literature of classical antiquity.

Archeology is a common ground on svhicli science,

literature, and art meet and join hands, each helping

the other. Such a school as that now established at

Athens, which you are asked to favor with your ap-

proval, is their common home.
On motion of the Rev. Pliillips Brooks, the meet-

ing declared, by an enthusiastic vote, that the work
of the institute should be generously supported.

THE AMERICAN ORIENTAL SOCIETY.

The autumn meeting of this society was held in

New Haven, Oct. 24 and 25. Letters were read

from various members abroad, reporting progress in

their work; among others, from Mr. Mills of Han-
nover, respecting his edition of the Old Persian Gathas
(ancient Zoroastrian songs or odes), of which the first

volume is printed, though not published.

A paper on the temple to Zeus Labranios in Cyprus
was read by Mr. Isaac H. Hall of Philadelphia, one
of the pioneers in Cypriote studies, and the chief

authority on the Cypriote language in this country.

A temple to this deity exists at Mylasa in Caria (de-

scribed iu Fellowes's 'Lycia'). He was, under the

name of Zeus Stratios, a local deity of tlie Mylasians,

certainly from the time of Darius to that of Lactan-
tius. The only other temple to him is this one in

Cyprus, at Fasuli (or P.asula), near Amathus. The
notoriously Lycian-looking architectural and other

art remains found in the neighborhood show th.at this

part of Cyprus was settled by Carians from Mylasa or

its vicinity. Mr. Hall derived the epithet ' labranios'

from a Lydian, Carian, or Lycian word, ' labru ' (pre-

served by Plutarch iu the form 'labrus'), meaning
' axe,' the axe being the peculiar symbol of Zeus
Stratios of the Jlylasians. From this word came the

Mylasiau name ' Labranda ' ( ' place of the axe '
) ; but

the Carian settlers in Cyprus dropped the d (which is

a sort of locative termination), and called their deity

Zeus Labranios; that is, the Zeus Stratios of tlie My-
lasi.ans, and not ZeusLabrandios, which would be the

Zeus of the village Labranda. Lycian influence in

Cyprus seems confined to this little part of the island.

Mr. Hall also read (supplementing it from his own
knowledge of the facts) a short history, trom Dr. Van
Dyck of Beirut, of his Arabic translation of the Bible,

— aversion admirable in literary style and in typo-

graphical execution (printed at the American press in

Beirut). The difficulties in the way of the i)roduction

of this translation were very great, and the result is

higlily creditable to American scholarship and energy.

Professor Avery of Bowdoin college gave an analy-

sis of the Khasi language, spoken by a people dwelling

in the Nepaul Hills, a representative of the _uon-
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Aryan dialects which preceded the Sanskrit in India.

It has no inflections proper, but uses prepositions

for the expression of case-relation?, and forms tenses

Tery mucli in the same way as tlie Englisli. It is note-

worthy that this language, though a slightly devel-

oped one, has a clear distinction of gender; but the
value of gender-distinction as a linguistic differentia

is not yet well made out. In common with most of

the languages of eastern Asia, the Khasi has a system
of tones. The same thing is true of the Siamese, on
which Mr. George presented a paper, illustrating the

. tonic distinctions by a short Siamese reading.

The paper of the most general interest was one on
the origin of the Phoenician alphabet, read by Mr. J.P.
Peters of New York. For some years past, most stu-

dents of the subject, accepling for the present the con-
clusions of the late Viconite E. de Roug(5, have been
inclined to derive the Phoenician from the Egyptian.
This conclusion is based on the close relations existing

between Egypt andPlioenicia in historical times, and
on the similarity between certain letters in the two
alphabets. But recently the Babylonian-Assyrian
alphabet has begun to press its claims to be considered
the i^arent of the Phoenician. It is almost certain

that Phoenicia was closely connected with the Tigris-

Euphrates valley at a time earlier than the oldest
known historical monument. As long ago as 1S77,
a German scholar, Deecke, came forward as the
champion of the Babylonian alphabet; but he com-
mitted the anachronism of deriving the old Semitic
or Phoenician from the more modern ' c^irsive ' cunei-
form. Mr. Peters took the most ancient cuneiform
signs, and compared them with the oldest Pluoenician,
finding in several instances striking resemblances.
He urged besides, against the Egyptian origin, the
fact that the Phoenician alxihabet contains no vowels,
while the hieroglyphics have distinct vowel-signs
[though this is true oi the Babylonian also] ; and,
furtlier, the fact that tlie Egyptian had a large num-
ber of different signs for the same sound, and would
present greater difficulties in the way of deriving an
alphabet than the Babylonian, which had fewer homo-
phones. The question is yet far from being settled,

one serious obstacle in the way of the Assyriologists

being the difficulty of determining the oldest forms
of the cuneiform writing; but all such sober inves-
tigations as that of Mr. Peters must advance the de-
sired solution. Meantime the Egyptologists, on their

part, are bringing forward new material.

The edition of Manu, which was undertaken by the
eminent English Sanskritist, Mr. Burnell, has been
committed by the publishers, since his death, to Mr.
E. W. Hopkins of New-Yorlc City, who sent on two
papers, — one on the Nandini commentary on Manu,
the other on the quotations from Manu in the Maha-
bharata. The former was a defence of the commen-
tary in question: the latter was a contribution to the
criticism of the Manu text. Mr. Hopkins took those
passages in the Mahabharata which are introduced by
the phrase, ' Thus said Manu,' and, finding tliat they
do not always agree with the existing text of the laws,
concluded that both texts rest on an older tradition;
that Manu was an ancient sage, with whom tradition

connected a number of laws, whence grew the col-

lection called by liis name.
Professor Whitney read on the variants of the Sama-

Veda, coming to the conclusion (against the position

of Bcnfey and Weber, hitherto generally accepted),

that, in most cases in which the Sama text differs from
that of the Rig, tlie latter is entitled to the prefer-

ence. Professor Bloomfield of Johns Hopkins uni-

versity, who is engaged in editing the Kau(;ika-Sutra

to the Atharva-Veda, sent an account of the manu-
scripts of the Sutra in his hands, most of which he
had obtained through the kindness of English oflicials.

Mr. Brown made a short report of the recent Oriental

congress in Leiden, at which he was present.

The next meeting of the society will be held ia

Boston, May 7, 1S84.

LETTERS TO THE EDITOR.
Geology of Philadelphia.

Dii. Pebsifou Fkazek's explanations of his use of
the term 'hydromica slate,' in his Lancaster-county
repbrt, as either 'not an equivalent for hydromica
schist' or as a 'misprint,' renders it evident that
he has changed his opinions since the writing of his
report on York and Adams counties. In lliat volume
the term ' hydromica slate' is employed ten times or
more to designate 'hydromica schists,' and in several
instances the terms are used synonymously. In two
instances, localities marked in his printed section as
hydromica schist are referred to in the accompanying
descriptive text as hydromica slate (v. sections 2 b,

4, and p. 94, 101). As is evident from the context
in a number of places, his 'hydromica slate' does not
mean 'chlorite slate,' but 'hydromica schist' as it is

elsewhere called (v. p. S3, 142, etc.).

There is, however, equal objection to his use of

the term 'chlorite slate,' frequently employed in

his different reports to distinguish greenish portions
in the hydromica series. These are no more slates

than are portions of the adjacent hydromicas, which
are of identical structure. Nor, indeed, are they
true chlorites, having but a low percentage of m.agne-
sia. (A recent analysis of some of the greenest of

this so-called ' chlorite slate,' made for the writer
by Prof. S. P. Sharpies, gave only 4.28 % of magnesia.

)

Hydromica slate, as meaning hydromica schist, is

also used several times in the report on Chester
county, and the synonymous terms ' talc slate,' ' mica
slate,' 'talc-mica slate,' 'talc-mica schist,' 'micaceous
talcose slate,' and 'South Valley Hill slates,' are era-

ployed more than fifty times in "the same report with-
out distinction between slate and schist. Professor
Rogers, as is well known, used most frequently the
expression 'talc-mica slate.'

That the term 'slate' has been used synonymously
with 'schist' in the region of the South Valley Hill, is

not only shown by the indiscriminate use of those
terms by Rogers, Lesley, and Hall, but is apparent
in a remark by Dr. Frazer himself in the Chester-
county report, p. 279, where he says:—

" South of tlie Vulley limestone, which only touches the
extreme nni^le of the township, .ire hydromiciis and mica-schists,
dipping iibout south 35', east —62". The southern contact of
limestone and xlaCe occurs in this corner. . .. . The hydromica
schists and mica-scliists to the south, which enclose this, ar©
principally vertical," etc.

Now, as the only slates which occur at this local-

ity are hydromica slates belonging to the hydromica
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series of rocks of the South Valley Hill, these must
be the slates referred to, even if ' hydromica slates is

a contradiction in terms.'

While the undersigned certainly does not intend to

be a champion for the term'slate' instead of 'schist'

for these rooks, good reason for tlie use of that terra

lies in the slaty character of many of these hydromi-
cas as distinguished from the contorted and schistose

character of the micaceous rocks of other regions.

The writer's use of the expression 'hydromica slate'

in describing the Edge Hill and Barren Hill rocks
(the 'altered primal slates' of Rogers), is thought
preferable to the term ' hydromica schist,' since large

portions of that formation are slaty rather than
schistose. The greater part of the formation is a
slaty sandstone or quartz slate, and, where outcrop-
ping in Chester county, is so designated by Dr. Frazer.

It might naturally be taken for granted that the
writer believes, with Dr. Fr.izor, that the hydromica
schists and slates of the South Valley Hill of Chester
county are about contemporaneous with this quartz
slate or Edge Hill rock.

In order to jirevent future misapprehension, it may
here be stated, that the writer has been led to the

conclusion that the two formations are distiTict, and
that both Professors Rogers and Frazer have con-
founded two rock series belonging to different geo-
logical horizons, — the one, Cambrian; the other,

Silurian. The analogue of the Edge Hill rock is

believed to occur in Chester county, on the south
side of the hydromicas of the South Valley Hill.

The facts leading to this conclusion have been
gathered during some extended field-work In Chester
county, and will shortly be published. Meanwhile,
the remarks upon the primal slates made in the
Franklin institute lecture should be understood as

referring solely to the Edge Hill rocks proper, and
not to tlie South Valley Hill schists or slates, which
are but poorly defined in the vicinity of Philadelphia.

H. Caevii.l Lewis.

The specific distinctness of the American and
European brine shrimps.

In Professor Smith's notice of our ' Sfonograph of

phyllopod Crustacea,' he states, that, in the portion

relating to the above subject, 'there is certainly con-
fusion,' and quotes two paragraphs relating to the
females alone, and finally remarks, "but diflerences

like these in statements of observation betray inex-

plicable carelessness."

After quoting the two paragraphs relating to the
femalea alone, it seems to us a careful critic would
have also taken pains to have quoted the longer para-
graph relating to the males, which directly follows
the first paragraph quoted by our critic. To allow
the two paragraphs relating to the females to be so

widely separated was an oversight on the part of the
author, who, however, thought that he had taken a
good deal of pains to show the specific distinctness

of the American and European species. Two sets of

females from different localities, named by different

persons, wer6 examined at different times ; and this ex-

plains how the two paragraphs became placed too far

apart in the author's copy. It would have been bet-

ter, of course, if the author had added a few words,

and dogniatically stated that the two species were
imdoubtedly distinct. He preferred not to do, or

omitted to do, this, but gave in consider.ible detail,

and in as judicial a way as possible, the facts of the

case. At first it was ' diificidl to find good differential

characters' between the females, and those found are

but slight ones. The females of any of the species of

Artemla, Branchinecta, or Branchipus, do not exhibit

good specific characters; but the males do, as the

author attenipteil to show. If the author failed in

directness of statement on this subject, or led to any

confusion in any one's mind, he sincerely regrets it:

on the other hand, he doubts whether there were,

in the case, reasons for the charge of 'inexplicable

The paragraph which Professor Smith would have

done well to have quoted is the following one
:

—
"Upon comn.nrlng a good mnny mnlcs from Great Salt Lake

witb Bcvcral, botli sinlni-d witli carmine and unKtained, received

from Cagliail, Sardinia, Ihrongh I'rof. J. McU-od of Ghent, (ho

Kniopean A. Enllna is seen to be considerably stouter, Ibc head

wider, the ejc-stalks lonjrer and larger, and the eyes Inrjfcr.

The frontal billton-llke proccsecs of the first joint of the cinspera

are nearly twice as large as in the Amevlenn speeies, and a lltllo

more pointed, while the claspers themselves are larger and

Bloutei' The legs and sixth endites arc of abonl the same form.

The most apparent ditlerencc is in the caudal appendages, or ccr-

copods, whleh in A. salina are several times larger than in A.
Rracilis, being in the Sardinian specimens nearly three times as

long and much larger than in our species. In this ri*pi;et. the

genus shows a close nffiliity to Branchinecta. However, in a lot

of .\. salina o from Trieste, the cercopods are very mueb shorter

than in tlie Sardinian females, and only a little longt'r than in

our American specimens. These .appendages do nol diner in the

two sexes." ,
A. S. Packard, Jun,

Bone fish-hooks.

Recently, while digging In a shell-heap near Xarra-

gansett Pier, Rhode'lsland, I found among broken

arrow-points, and fmgiuents of bone, pottery, and

shells, a nicely worked hcmc-hook, and also the shanks

of three other apparently similar hooks; while in a

neighboring shell-heap two more fragments were

found.

The perfect hook measures a little more than one

inch in length, and a little less than one inch across

from the shank to the point, the latter, being nearly

as long as the former. The shank Is flattened and
notched at the end, forming a sort of head, somewhat
similar to the fish-hooks of the present day. This

hook, although luuch shorter, resembles a hook from

Long Island described and figured by Mr. Charles 0.

Abbott on p. 2t)S of his work on Primitive industry.

Of this he says, "Objects of this character are ex-

ceedingly rare, either as found on the surface, or in

shell-heaps. While of so simple a form, bone fish-

hooks of this pattern do not appear to be common in

any locality in eastern North America."
Figures are here given of the perfect hook, and the
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fragments of three others wliich appear to be pre-
cisely similar. Margaiiette W. Brooks.

Nov. 1, 18S3.

Supposed glacial phenomena in Boyd
county, Ky.

A part of the work devolving upon us who have re-

cently been tracing the .=:outhern boundary of the glaci-

ated area in America, lias been to follow up the reports

of glacial phenomena south of our line.

Boyd county, Ky., having been referred to by a
number of authorities as such a locality, I was natu-
rally led to visit it a short time since; and I found,
to my satisfaction, that that region was never directly

glaciated.

Boyd county is in north-eastern Kentucky, border-
ing upon West Virginia, and upon the remarkable
bend of the Ohio River where it receives the waters
of the Big Sandy. Through the attention of Mr.
John Campbell of Ironton, O., and Mr. J. H. Means
of Ashland, Ky., I was assisted in making a pretty

thorough examination of the region. Upon going
back aljout two miles into Kentucky from the Ohio
Eiver, opposite Ironton, we find ourselves in a valley

two miles wide, running parallel with the Ohio Kiver,

and two hundred and twenty feet above it. This
valley extends for many miles, reaching the river

towards the west at Greenup, and continuing some
miles, at least, above Ashland. It is known as Flat
Woods. The level is remarkably uniform ; and the
hills upon either side of it rise about two hundred feet,

with numerous lateral openings towards the Ohio.
When upon the farther side, and looking northward,
one sees the rooky bluffs of tlie old channel rising so

like those facing the river itself, that he can scarcely

resist the illusion that he is in the present valley of

the stream. The supposed glacial plieuomena consist

of numerous water-worn pebbles of quartz and quartz-

ite scattered along the whole range of this old valley.

Most of the pebbles are small, and perfectly rounded,
though some were a foot or more in diameter; and
one observed was about two feet and a half through,
and only slightly worn.. These pebbles are not found
upon the hills back from this channel, on the Kentucky
side, nor, according to Mr. Campbell, who is a most
competent witness, anywhere in Lawrence county,
O., back from the river. Plainly enough, they are

the result of water-transportation. Whether they
were deposited at the very early period when tire

Ohio flowed at the level of two hundred and twenty
feet higher than now, and regularly occupied this old

cliannel, or whether they were brought into place

during the existence of the glacial dam which I have
supposed at Cincinnati, I will not venture to say

;

though the latter theory would seem more in accord-
ance with the facts published by Professor White
concerning the old channel followed by the Chesa-
peake and Ohio railroad, extending from the Ka-
nawha River to the mouth of the Guyandotte in West
Virginia. The elevation of the Kanawha-Guyandotte
channel is nearly the same as that of the one I am
describing, and this seems to be a prolongation of
that. At any rate, the pebbles can only be indirectly
referred to glacial action.
Now that attention is directed to this class of

investigations, it would seem to be important for
Professor Lewis to give tlirough your columns, or
somewhere else, publicity to his investigations of the
facts supposed to indicate glacial action in Pennsyl-
vania fartlier south than the boundary-line indicated
by our investigations two years ago.

G. F. Wright.
Oberlin, Nov. 5, 1883.

Elliptic elements of comet Pons-Brooka.
While the orbit by Professor Boss, published in

Science, No. 34, represents observation so well that
there can be no doubt of the identity of the two
comets, still it is of interest to know how closely
elements derived from observations of the present
comet alone agree with those of the Pons comet.
The arc of anomaly already passed over is only

about twelve degrees,— a condition very unfavorable
to the precise determination of elements, and inade-
quate to determine a reliable periodic time.
On account of this, in the solution of the equa-

tions, A e was considered as a known quantity, and
finally an assumed value substituted for it.

I find the following corrections to Professor Boss's
elliptic elements from the normal places given
below:—

Att = —194.0" — 78,768. Ae
AQ = -I- 19..5" -f- 289,2.33. Ae
Ai ^ — 57.5" + i55,256. Ae
AT = — 0.065235 — 108.39 A

e

Ag = H- 0.000716 — 0.04 Ae
Assuming the eccentricity to be 0.934996, which

closely approximates to the true value on the hypothe-
sis of identity, we have for Ae, —0.000274.

Tlie resulting corrections to the preliminary ele-

ments are, —
Att = —172.4"
A a = — 59.7

At = — 72.6
• AT = — 0.035537

Aq = + 0.000727
Ae = — 0.000274

and the corrected elements are,—
T
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rigorous, ant] are liable to aouiileiital I'lror^ of o lo or

two secoiiils.

C - 0.

Hill.-,

Green wicli
> time.

'tin .
Obscrvalory.

Harvard
Harvard
Harvard
Harvard
Kiel . .

Albany .

Harvard
AVien
Albany .

Ciuciuuali

J^eiden .

Kunigeberi
Dun KclU
Harvard
Albany .

Albany .

Harvard
Cincinnati
Harvard
Wion .

Kiel . .

Harvard
Leiden .

Dun Ecbt
I'ulliowa

Kiel . .

.Strashury
Albany .

Harvard
I'uikowa

Kiel . .

Dun Kchl
Strasburg
Cincinnati
Kiel . .

Dun Koht
Pulliowa
Albany .

Strnsburg
Albanv .

Albany .

Ivonigaberg
Wien .

Kiel . .

Leiden .

Albany .

Albanv .

Albany .

Cincinnati
Albany .

Albanv .

AlbanV .

Albany .

Albany ,

Albany .

Albany .

Albany .

Albany .

Albany .

.Vlbany .

Albany .

Albany .

Albany .

Albany .

I + 21"
+ 9

I +23
[ +22

-10

- 3

[ + 12

— 3

[+12

- 4

- 3"]
- 6

+ 4 ]

* ]

» ]

Tlie observations enclosed in brackets were not
used as exhibiting large systematic or accidental

«rrors.

A few observations were made with ring-inicronie-

ters, but it is not possible to determine how many.

At Albany the ring was used until Sept. 21, after-

wards the tilar micrometer.
The following table shows the constant dift'eience

for each observer when there are three or luore

observations given, and includes nothing later than

Sept. 26:—

Obacrvatoi-y.
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ordiiiates begin to change rather suddenly; but there
is no sign of a change before B. Shortly after B, I
still can conceive myself under the co-ordinates
formed on A B, by a mental effort. After about a
hundred yards the new co-ordinates have entirely
displaced the old.

At the corner of 1.3th and Spring-Garden streets in

Philadi'lphia I had an experience like that of Profes-
sor Newcomb. For a long time I could not approach
the place, riding or walking, without my co-ordinates
changing by 90°. I cannotaccoimt for it. Gradually
it wore o&, and now no change takes place.

Joseph Jastkow.
Johns Hopkins universitj', Nov, 6.

INTERNATIONAL GEODETIC ASSOCIA-
TION OF EUROPE.

Verhandlungen der vom 11 bis zum 15 September
ISSS, im Haarj vereinigten permanenlen commission
der eurnpdischen gradmessung . Redigirt von A.
HiESCH und T. vox Oppolzer zugleioh mit
dem general bericht fur die jahre 1881 und 1882.

Berlin, iieimer, 1883. 6 -f- 155 p., 2 maps. 4°.

The proceeding's of the annual meeting of
the committee at The Hague, Sept. 11 to 15,

1882, have just been published. The perma-
nent committee consists of the following mem-
bers : Lieut.-Gen. Ibaiiez ofMadrid, president

;

Dr. von Bauernfeind, vice-president ; Dr.
Hirsch of Neuchatel, and Dr. von Oppolzer of
Vienna, secretaries ; Mr. Faye of Paris ; and
Major-Gen. Baulina of Florence. The dele-

gates, eleven in number, represent most of the

countries of Enrope. Some invited guests also

attended the meeting. The session was opened
\)j the minister of state, Rochusson of Hol-
land, who esteuded-to the members a cordial

welcome, which was responded to by President
Ibaiiez.

The last meeting was held at Munich in

1880 ; but the commission resolved to omit
the contemplated meeting for 1881, in order
to give its members an opportunity to attend
the Geogxaphical congress at Venice : the

reports therefore submitted bj* the several rep-

resentatives cover the work done, or in active

progress, daring the two years 1881 and 1882.
Secretar}^ Hirsch alludes to the loss sustained
by the association since its last conference, in

the death of Dr. Carl Bruhns, a member of
the commission since 1864 ; in the death of
Gen. de Ricci, one of the veterans of Italian

geodesj' ; of Col. Adan of Belgium, and Pro-
fessor Stamkart of Holland. The latter had
shown that the mean level of the North Sea
had not changed during the past hundred and
fifty years with respect to the zero of the tide-

gauge at Amsterdam. And, last, the asso-

ciation had to mourn the loss of Professor
Plantamour of Geneva, whose labors in as-

tronom3' and physical geography are so well

known, and to whose zeal the recent develop-

ments in levels of precision and the progress

made in pendulum observations are so largely

due.

The Italian commission was increased by
Professor Fergola of Naples, by Professor

Celoria of Milan, and bj' Lieut. -Col. de Ste-

fanis of Florence. Austria nominated Capt.

von Kalmar and Professor Herr as commis-
sioners ; Holland completed its reprcsontation

bj' Professor Schols of Dolft ; and Roumania
sent Major Capitancanu. The honorary presi-

dent and founder of the association, IMajor-

Gen. Dr. Baej-er, who, on account of ill health,

was unable to attend, presented a report of
the labors of the Geodetic institute of Prussia

during 1881-82. He makes mention of the

success of the experiments ^ to determine the

difference of temperature between the bars of
platinum and brass of the Briinner base-appa-

ratus bj' means of thermo-electricity. Tlie re-

searches for local deflection of the vertical

were extended from tlie Ilarz to the shores of

the Baltic and the North Sea with the result

of proving it a region of predominating nega-

tive (A.—G.) deflection, varying between 4"

and 7". A list is presented of seventeen works
published by the institute during tlie interval.

Several of these relate to levels of precision ;

and the pamphlet by Dr. Sadebeck, entitled

' Literature of the practical and theoretical

measurement of arcs,' deserves special men-
tion. In a discussion closing the first session,

relative to the proliable error in the assigned

length of the pendulum, it was stated, that,

to judge from the accord of the several swings,

it might be estimated at about one micron,

but that the oscillations of the pendulum sup-

port introduced a constant error, seriously' in-

fluencing the accuracy of the result ; the direct

measure of the motion of the support enter-

ing the result being only a fortieth of the

correction to pe applied. By this method the

accuracy is estimated at .01 mm. The propo-

sition by Cellerier to swing successive!}' on the

same stand two pendulums of the same form
and construction, but of very unequal weight,

promises complete success towards correcting

the defect in question ; and the experiment is

now being carried out. The second session

was chiefly occupied with the reading of re-

ports, and with a discussion respecting the-

value of the prismatic transit instrument.' Six

of these instruments emplo3'ed in the Italian

survey gave entire satisfaction, especially with

regard to perfection of their images. The dis-

» Publisliecl In Aslronominche nachrichien, no. 2451.
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•cussion was continued In the next session with

remarks about the greater variability of the

error of colliination in the prismatic transit

;

but its superiority in its low Y's over the

common form of the instrument was recog-

nized. In connection with the pendulum of

reversion, Hirsch refers to the observations

of Mr. C. S. Peirce of the U. S. coast and geo-

detic survey, at Geneva, Berlin, and Ilobolceu

in America, which prove experimentally the

theoretical conclusion of the complete elimina-

tion of the resistance of the air by the use of

Bcssel's pendulum of reversion, — a conclu-

sion indorsed by Ferrero from experiments
made in Italy. In the fourth session, YiUar-

ceau explains the construction of his new appa-

ratus for the relative measure of the intensity

of gravity, and the commission recommends a

direct comparison of the new apparatus and of

the apparatus of Cellerier at a number of sta-

tions. A discussion followed on self-registering

tide-gauges and river-gauges ; Mr. Diesen stat-

ing, that in Holland as man^- as sixty-four in-

struments were in operation, or being put to

immediate use. Professor Nagel was elected

.a member of the permanent commission. In

the following session the business programme
for the seventh general conference of the

European association for the measurement of

arcs was formulated and adopted : viz., —
1. Reading of the annual report of the per-

manent commission.
2. Reports of the progress of geodesy by

the re|)resentatives of the several countries.

3. Reviews of the present state of geodetic

operations, subdivided as follows :
—

Astronomical longitudes, latitudes, and azi-

muths (reporter, Baekhuyzen) ; Triangulations

(reporter, Ferrero) ; Base-lines and base-ap-

paratus (reporter, Perrier) ; Levels of precision

(reporter, Hirsch) ; Tide-gauges (reporter,

Ibauez) ; Gravity apparatus (reporter, von
Oppolzer) ; Refraction (reporter, von Bauern-
feind) ; Geodetic publications (reporter, Bae-
3'er) ; Arc of the parallel in Europe (reporter,

Faye).
The proposition to meet at Rome in October

next is adojited, ponding the favorable accep-
tation by the Italian government.
The remaining part of the pamphlet is occu-

pied with reports in detail of the progress made
during the years lH81-8'2 in the countries rep-

resented. Their contents maj' be briefl}- sum-
marized as follows :

—
Baden. Germany.— Levels of precision, and

jniblication of the results of the Rhenish tri-

angulation.

Bavaria, Germanv- — Observations of terres-

trial refraction, lateral and vertical; spirit-

levelling, total development to date 2,578
km. ; oscillations of the ground, and pendu-
lum observations at the Bogenhausen obser-
vatory.

Denmark. — The fourth volume of the geodetic
survc}- is promised towards the close of 1883.

France. — Connection b}- new triangulalion of
the base-lines of Melun and of Perpignan

;

extension of the Algerian arc of the parallel

into Tunis ; measures of latitudes and of
differences of longitude by telegraph. Vol-
ume xii. of the ' Memorial du depot de la

guerre ' is in press, and a table of logarithms
of eight places of decimals is in preparation.

Hesse, Germany.— Levels of precision, mean
error per km. equals 2.27 mm., from 152 dif-

ferences in levels, connected by 14 condi-
tional equations.

Holland. — Connection of lines of spirit-level-

lings with lines of adjacent countries ; total

length levelled, 283 kin.

Ital3-. — The reconnaissance for the primary
and secondar3' triangulation completed

; geo-
detic levelling and tidal observations ; deter-

mination of a latitude, an azimuth, and of
several differences of longitude, by telegraph ;

comparative pendulum observations at Rome.
Austria. — Measure of astronomical latitudes

;

telegraphic determinations of dilierences of
longitude

;
pendulum cxperimouls ; triangu-

lations and astronomical work in general

;

occupation of points, and attempts of meas-
ures of angles, in the high Alps (among
these Ankogl at an elevation of 3,2t)3 m.

;

station Grossvenediger, of 3,05;) m. : and
of Grossglockner, of 3,798 ra.); extension of
triangulations in Bosnia, Herzegovina, and
Dalmatia : continuation of levelling opera-
tions in Austria proper, and in Hungary ;

observations of the intensity of gravity in

the deep mine of Pril)ram. The work exe-
cuted in this country' is too extended and
diversified to be given here in detail : it is

graphicall}- represented in a finely executed
map in color-print.

Portugal. — Continuation of the triangulation

and of tid.il observations.

Prussia. — Revision and completion of princi-

pal lines of levels. The following im))ortaut

results are recapitulated : Atlantic higher

than the Mediterranean from levels between
Swineraundc on the Baltic, and 3Iarseilles,

vid Switzerland, O.GG4m. ; Swinemunde to

the Mediterranean, vid Amsterdam and Os-
tend, O.G58m. ; and Santander to Alicante,

in Spain, 0.(>G2 m. The discussion of the
tidal observations at Swinemunde showed no
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chauge in the relation of land and water

during fifty-four j-ears, and the mean level

of the Baltic results with a probable error of

±6.1 mm. The levellings to Constance and

to Amsterdam are published, and the mean
level of the North Sea is found 9.3cm. above

that of the Baltic. Computation of polar co-

ordinates between geodetic and astronomical

points. Determination of latitudes and azi-

muths. Maximum local deflection of the

vertical reaches 6".l in the meridian, and

12". 7 in azimuth.

Roumania. — Astronomical determinations of

positions.

Russia. — Connection of the triangulation of

Bulgaria with that of Russia ; astronomical

detei-mination of diiferences of longitude,

connecting Bulgaria with Pnlkowa, and Tiflis

with the triangulation of the Caucasus ; pen-

dulum observations continued in th(5 Cauca-

sus ; extension of the levels of precision

(double measures) up to date, 4,123 km.,

and of single lines 618 km.

Saxonj', Germanj'.— Publication of part i. of

the third section of the astronomical and

geodetic observations, comprising ten sta-

tions ; recomputation of the base at Gross-

enhain.

Switzerland. — Additions to the triangulations

to connect astronomicallj^ determined posi-

tions, and two new base-lines at Weinfelden

(length 2. .5 km.) and at Bellinzona (length

3.2 km.), both measured with the Spanish

apparatus of Ibanez ; mean error of measure,

6ooi„„o for the Aarberg base of 1880,

wirJwo and ^nnrk-oo ^or the other two bases

respectively. The coefficient of expansion of

the iron bar of this apparatus had increased

during twenty years ^ part. After sixteen

years of labor, the operations of levels of

precision have been brought to a close.

Spain. — Determination of the length of the tri-

angle side, Mulhacen-Tetica (82827.546 m.

± 0.115m.), of the great quadrilateral con-

necting Spain with Algeria ;
adjustment of

the triangulation connected with the base

of Olite
;
junction of the Balearic Islands

with the mainland, and observation of one

side, of 240 km. in length (Desierto to Tor-

rellas) , during the night, by means of electric

light ; tidal and levelling operations ; deter-

mination of the longitude between Madrid

and Badajos ;
gravity measures at Madrid.

"VVurtemberg, Germany. — Connection of lines

of spirit-levellings with levels of the Black

Forest.

Belgium.— Comparison of results of the ad-

justed triangulation.

Norwaj-.— Results of the difference of longi-

tude of Christiania and Bergen, and of two
base-lines with probable errors of i.-.^ooot)

and T75U JuTTo of their length ; adjustment of
a base-connection with a primary line involv-

ing flftj'-three conditional equations.

In conclusion, Yvon Villarceau presents a
paper on observations made at Paris with ai»

isochronic regulator in connection with his new
method for relative measui'cs of gravit}' ; the

apparatus, however, had not j'et been brought
to the desired perfection. C. A. S.

TRYON'S CONCHOLOGY.
Structural and systematic conchology (eic.^. By
George W. Tryon, Jun. Vol. ii. Philadel-

phia, the autlior, 1883. 430 p., 69 pi. 8°.

The second volume of Mr. Tr^'on's work
has appeared with commendable promptness.
It contains a discussion of the Cephalopoda,
Pteropoda, and the Gastropoda, beginning with

*

the pectinibranchs, as far as and including the

nudibranchs. The classification is, of course,

the same as that criticised by us in the first

volume, and cannot be said to improve on
closer acquaintance. Some of the allocations

seem particularlj' inadvisable. For instance r

Scissurella, usuallj' regarded as of familj- rank,

is combined without reserve with Pleurotoma-
ria in one familj-. The Bellerophontidae are

retained in full familj- rank ; and yet they are-

with great probability, as suggested by Meek,
onl}^ large, sj'mmetrically rolled Emarginulas,

which latter are put in a different suborder,

with the true Limpets, to which thej- have no
close relation , and divorced from the Ilalioti-

dae, which the}- more nearly resemble.

The order Pol3-placophora is defined (p.

103) as having the " shell multivalve, consist-

ing of eight pieces inserted upon the baciv of
the animal, and surrounded by a mantle bor-

der ;
" yet with the Chitonidae are placed, to

form this order, a family Neomeniidae, which,

to say nothing of other differences, have no-

shell at all.

The order Pectinibranchiata is defined as

having pectiniform branchiae in a «avity above

the neck, ' having an external opening upon the

side of the neck,' dioecious, and with spiral

shells.

The order Scutibranchiata is described as

having pectiniform branchiae in a cavit}- above
the neck, or at the lower edge of the mantle

around the foot, dioecious ; shell spiral or con-

ical, holostomate.

The portions in italics are intended to cover

the Docoglossa, which do not belong with the
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Scutibrauchs at all, in our opinion. Kxcliuling

these, which refer only to the Docoglossa, it will

be observed that the onl}' difference (according

to the definitions) between the two orders is,

that the latter has a holostomate shell. I-^very-

bodj- knows that a large proportion of the

pectiuibranehs of Tryon are holostomate, that

is, have an entire aperture without a canal : for

instance, Sealaria, Cyclostoma, Litorina, etc.

What, then, becomes of the two orders? As a

rule, the definitions are deficient in not giving

essential characters, even when the groups de-

fined are perfectlj- valid, and redundant in

giving characters belonging to groups of dif-

ferent rank from the one defined, or of no par-

ticular value.

Of small errors we have noted not a few ;

but it is probable that a book of this kind

must be expected to have a certain number,
and completeness can hardly be looked for.

However, the author has brougiit together an

immense number of genera ; and the work,
when the index appears, will be very useful to

conchologists on this account, though it would
have been more so, had each genus been given

a date, since, in general, there are no refer-

ences. The coloration of the plates, also, is

better than in the previous volume, and the

figures for tlieir kind are fairly good. The
work is well bound and on good paper, but

suffers from inferior printer's ink, which 'over-

laj's ' on nearly every page.

In conclusion we may say, that, for use

as a text-book for fresh students, this work
would be decidedly- inadvisable ; but those

who have already- gained some knowledge of

modern classification, and of the anatomy and
physiology of mollusks, will find it to a certain

extent useful, though by no means to a degree
commensurate with the labor which has evident-

ly been spent upon it.

ADAMS'S LECTURE ON EVOLUTION.
Evolution: a summary of evidence. A lecture de-

livered in Montreal, March, 188.3, by RonERT
C. Adams. New York, G. P. Pttlnam's Sons,

1883. 44 p. 12°.

Mu. Ai>AMS has attempted to summarize in

a single lecture the various kinds of evidence

that have been adduced in favor of the evolu-

tion of plants and animals, and the earth it-

self. The author claims to be nothing fiulher

than a compiler, and aims to present • an ab-

stract of many books ' in ' plain language.' As
he has not limited himself to any particular

class of evidence, nor confined his attention to

any single object, or group of objects, it is

obvious that any attempt to treat in a single

lecture the wide range of subjects embraced
under evolution must prove a failure. It is

simply a jumble of facts, collected, for the most
part, from popular books and essays, with a
considerable admixture of error and miscon-
ception. A little familiarity with the more
recent discussions on the subject of the origin

of the vertebrates (for example, those of Dohrn
and Laukester) would have led our author to

verj- different views concerning ' the connecting
links ' between vertebrates and invertebrates,

and saved him the trouble of rehearsing ex-
ploded ideas respecting Amphioxus and the
ascidians, Anj' respectable text-book in sj's-

tematic zoology would have told Mr. Adams
that an ascidian is not a raollusk, that Kala-

noglossus is not regarded as an ' intermediate

form' between mollusks and such 'jointed ani-

mals ' as crustaceans and insects, and that

corals are not protozoa.

The author's reference to intermediate forms
and 'connecting links' shows that he has not
grasped the ideas now generallj- received con-
cerning the genealogical relationship of ani-

mals. One or two passages will illustrate this

point. " If in twentA'-one days the chick

passes through the forms common to sponges,
siiell-fish, fish, and reptiles, does it not sug-

gest that its race may have developed through
these lower races during vast ages? If in

forty weeks a single man now develops through
forms common to all the lower races of ani-

mals, may not the race of man h.ive slowly

arisen through all the ranks of life below him,
each great division leaving its record in the

unfolding germ of the latest individual? . . .

Through the sponges we find the radiates con-

nected with the protozoans, or first forms of
life, such as corals and sea-animalcules."

Under the head of ' Unity of substance ' we
are told that " the germs which produce men,
dogs, sheep, or any of the highest class of
animals, cannot be discovered to differ hy anj*

test of microscope or chemistrj'. . . . Each
individual begins life in the lowest form of
matter, and develops through forms common
to all the species below it. A man has by
turns the forms of the germs of plant, proto-

zoan, niollusk, articulate, and vertebrate—
fish, reptile, and mammal."
The lecture abounds in such loose and inac-

curate statements as the above, and must
therefore be pronounced an unsafe guide to
' the uninitiated,' to whom the lecture is espe-

cially- addressed.
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WUUKLY SUMMARY OF THE PROaRESS OF SCIENCE.

ASTRONOMY.
" Rings of'Saturn.— Mr. William B. Taylor recalls

ftttention to the announcement made by Otto Struve

in 1851, tbat tbe'observations of two bundred years

sbowed tlie rings of Saturn to be widening, and tbe

inner edge of tbe inner bright ring to be approaching

tlie body of the planet. Later observations tend in

tbe same direction; and, though tberemay have been

unintentional exaggeration in Struve's numerical re-

sults, there seems little reason to question the gen-

eral fact.

Accepting the only tenable theory of the rings,—
that they are composed of discrete particles, each

revolving in its own orbit, —we may, by Kepler's

law, compute the period of rotation of any part of

the ring. Assuming the period of the inner satellite

(Mimas) to be 22 b. .37^ m., the computed period of the

outer edge of the ring is 14 h. 30 m. ; of the dividing-'

stripe, 11 h. 20 m. ; of the inner edge of tbe bright

ring, 7 h. 12 m. ; of the inner edge of tbe dusky ring,

5 h. 45 m. ; and of the ring as a whole (supposed

solid), about 10 b. 50 m. The period of the planet

is 10 h. 14 m.
With the complex perturbations induced by tbe

exterior satellites, it is evident tbat no particle of the

ring can revolve in a circular orbit; and it follows,

that, in a space so crowded with particles as to give

a continuous light, there must be much interference.

Whether the collisions at intercepting orbits result in

beat or in disintegration, they necessarily tend to a

degradation of motion, and hence to a shortening

mean radius-vector and a diminishing period.

It thus appears that Struve's conclusions, based

on observation, have a rational theoretic basis. The
rings are falling toward the planet, and will event-

ually be absorbed. Indeed, on the generally received

meteoric theory of their constitution, it is impossible

to regard their present condition otherwise than as an
evanescent phase of a progressive evolution.

Mr. Taylor points out tbat the relation between
tbe rotation periods of tbe planet and the ring, and
the relation between the rotation periods of Mars
and its satellites, not only fail to impeach the nebular

hypothesis, as some have supposed, but even fail to

be anomalous.

If tbe planet had a velocity of rotation equal to

that of a satellite revolving at its surface, it could

not approach the spherical shape. And, tbe concrete

form having once been assumed, tbe rate of rotation

must necessarily and continuously diminish through

the influence of solar tides, until eventually the plane-

tary day and year are identical. — (Phil. soc. IVash-

ington; meeiiiiff Oct. 13, 1883.) [355

ENGINEERING.
Emery's U. S. testing-machine, WatertoTvn

arsenal, Mass. — This machine is described from
general and detailed drawings furnished by the de-

signer. Tbe machine excels in strength, capacity,

durability, accuracy, and sensitiveness. The demand

is said to have been : 1°. A machine to test to 800,000

pounds, and so delicate that it would test a single

horse-bair. 2°. Attachments enabling it to seize and
hold uninjured, while applying such loads, all usual

sizes and shapes of specimens. 3°. Safety ag.iiust

injury by shocks of recoil. 4°. Accessibility of

samples and straining parts, while in operation, for

purposes of measurement and inspection. 5°._ Small
cost of operation.

The machine was tested, when finished, to 1,000,000

I)Ounds, and iinder smaller loads, ranging down to a

single horse-bair, with success; and was accepted by
the U.S. board appointed to test iron, steel, and other

metals. The loads are .ipplied by a hydraulic press;

and the weighing is done through reducing-pressure

cushions and water-columns terminating at a point

of connection with weigh-beains without knife-edges

and having extraordinary sensitiveness. Mr. Emery
is constructing smaller machines, and scales and
pressuje gauges involving the nicer and more re-

markable devices introduced in the large machine,
at the works of tbe Tale & Towne company, at Stam-
ford, Conn. Mr. Emery's inventions are expected to

aid effectively in securing a more exact knowledge of

the properties of the materials of construction, and
of their value in structures. — {Amer. mach., July

21. ) n. n. T. [356

Engineering of the great statue of Liberty.
— Mr. Ch. Talausier describes tbe details of en-

gineering involved in the design of Barlholdi's

statue of ' Liberty enlightening the world.' The
plan was conceived by M. Bartboldi in 1871, while

en voyage for the United States. On the hundredth
anniversary of the declaration of independence,

France offered the great statue to tbe United States.

It was accepted, is now nearly completed, and prepa-

rations for its erection on Bedloe"s Island, in New
York harbor, are being made. The statue is of copper,

carried and strengthened by an inner skeleton of iron.

One arm, carrying the torch, was sent to the Cen-
tennial exhibition at Philadelphia in 1876, and has
since been on exhibition in New York. The sculptor

first made a model 2.11 m. high, which was then

copied on a fourfold scale; and the statue was con-
structed from this model in sections by similarly

enlarging each section. For each piece, a ' centre,'

or mould, was made of wood, on which the copper
could be worked and fitted. The sheet-copper epi-

dermis of the statue is composed of 300 pieces, and
weighs 80,000 kilograms (178,000 lbs.). The iron

frame weighs 120,000 kilograms (204,000 lbs. ). When
finally erected, the sheets of copper will be riveted

together with copper rivets 5 mm. in diameter
(0.2 in.), and spaces 25 mm. (1 in.) apart. The iron

skeleton is to be secured to tbe foundation at four
points by 12 foimdation-bolts 0.15 m. (G in.) in diam-
eter, and extending 15 m. (40.7 ft.) into the masonry.
The variation of form and dimensions, with varying
temperature, is provided against by the elasticity of

every part ; and corrosive action is to be checked by
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painting with red lead all points of contact of iron

and copper. The height of the statue is 40 m.
(150.9 ft.) from base to top of its torch, and 34 ra.

(111.5 ft. j to the top of the he.id. The inde.x-fingcr

is 2.45 m. (S.04 ft.) long, the eye is 0.05 m. (2.2 ft.)

in diameter, and the nose is 1.12 ni. (3.07 ft.) long.

.•V dinner of 20 covers has been given in the (runlv

of the statue. Tlie total weiglit will be 200,000

kilograms (440,000 lbs.). The granite pedestal will

he 25 m. (S2 ft.) high, and the cost of the whole not

far from 1,200,000 francs ($240,000 nearly). The
maximum pressure of tlie wind on the surface of the

statue is reckoned at 87,000 kilograms (191,400 lbs.).

— (ie seiiie c!i-!7, Aug. I.) n. u. T. [357.

METALLURGY.
The basic process at Peine -works, Germany

— All difficulties at these works are said to have been

overcome, and phosphoric pig is being made into

Bessemer steel.

Analyses of the steel vary as follows:—
1 2

Manganese 0.47 0.30

Phosphoru.s 0.00 0.02

Sulphur 0.00 0.03

Carbon 0.14 0.09

The cinder yields the following analysis:—
Silica 2.45

Ferric oxide 6.74

Ferrous oxide 1.5.10

Manganous oxide 2.75

Alumina 2.S5

Lime 40.82

Magnesia 1.14

Phosphoric acid 22.23

Sulphuric acid 0.38

Sulphur 0.54

The Ilsede pig used in the above works contains

2.5 % to S.l % phosphorus. The wiiUs of the converter

stand SO to 95 blows ; the bottoms, 10 to 24 blows. —
{Eng. mil), journ., Ju\y li.) R. ii. H. [358

Copper production of the world. — Messrs.

llenry Merton & Co. of London have compiled

statistics of production of copper in tons, from which

the following figures are selected:—

Chili
United StntCB . . .

Spain and Tortugal .

•J-rmany
.Allfttrnlia

England
All otbcr couDlrieH ,
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or origination, and never one that can be shown to

be of later birth? Surely these peculiarities cannot
be accounted for on the doctrine of a fortuitous migra-
tion. N"or can it be claimed, that, through the inter-

action of the evolutionary forces, a migrating fauna
with an early-life facies will iu each case, at the j^oint

of its arrest, have assumed the character of the later-

day fauna which belongs to that position. Therefore
it appears inexplicable that a very great period of

time could have intervened between the deposition of

the fauna of one great geological epoch at one locality,

and that of the same or similar fauna at another lo-

cality distantly removed from the first. In other

words, the migrations — for such must undoubtedly
have been the means of the distant propagation of

identical or very closely related life-forms {unless we
admit I he seemingly untenable hypothesis that equiv-
alent life-forms may have been very largely developed
from independent and very dissimilar lines of ances-

try) — must have been much more rapidly performed
than has generally been admitted. What applies to

the broader divisions of the geological scale also ap-

plies to the minor. Thus the subordinate groups of

a formation are almost as definitely marked ofi in the

same order, the world over, as are the formations
themselves. After breaks in formations, tlie appear-
ance of characteristic fossils is largely the same;
whereas, on the theory of synchronism of distinct

faunas, such a succession would certainly not be con-
stant. The oijinion held by the older geologists was
therefore probably correct; namely, that formations
characterized by the same or very nearly related

faunas in widely separated regions belong, in very
moderate limits, to approximately tlie same actual
age, and are to all intents and purposes synchro-
nous or contemporaneou.s. —{Acad. nat. sc. Philad.;
meetinff Oct. 2, ISSB.) [362

METEOBOLOGY.
Tornado studies. — A study of the tornado of

June 7, 1882, in the valley of Siiby, Ikis been made
by Fineman. It embraces investigations upon the
coui'se of this tornado, and the accompanying atmos-
pheric conditions, wliich are not difierent from those
pointed out by Fiuley in the case of tornadoes in the
United States, and includes a general investigation
of the theory of tornadoes, with references to the
work of other authors in this field of inquiry. The
author refers to tlie combination of great humidity,
high temperature, and absence of wind, as the special

•condition of tornado formation, and investigates the

characteristic plienoraena shown in its progress. He
further discusses the relation of tornadoes ajid thun-
der-storms, and urges increased study in solar radia-
tion and the gyratory motion of fluids, in order to

throw light upon this and other meteorological inves-
tigations.— (Sue (a Tronitie, June 7.) w. u. [363
Notes.— The annual re-union of llie council of

the meteorological bureau of France was held in
March. The leading discussions related to observa-
tions in .agricultural meteorology, the securing of re-

ports of thunder-storms and rainfall statistics, and
the transmission of telegraphic messages in the in-

terest of the science (Ann. soc. met., Marcli, 1SS.3).

A v.aluable contribution to our knowledge of the

surface- temperatures of the Atlantic along the coasts

of Portugal, Senegambia, and Brazil, has been made
by M. Ilautreux from the observations taken on the

steamers which tr.averse this region {Ann. hydr., viii.

1SS3). The Zeitschrift for August contains a num-
ber of climatological articles, discussing observations

made at Stuttgart, Fr.inkfort, Lyons, I'uebla, Quada-
lajara, and in southern Brazil., The Annuiiirc (oT

May contains a contribution to the stu ly of the cli-

mate of central Africa, by M. Angot, from observa-

tions, which are rather fragmentary, made at three

missionary stations, mostly in ISSl. Itev. Clement

Ley is preparing a work upon the observation of

clouds. The international committee, at its meeting

in 1882, appointed a committee, consisting of Messrs.

de Brito Capello, Clement Ley, and Hildebrandsson,

to draw up a scheme of instructions for the obser-

vation of cirrus-clouds. Dr. Selah Merrill, U.S.
consul at Jerusalem, has submitted to the State de-

partment a report upon the clim.ate of Palestine,

based upon observations covering a period of twenty-

two years. An extract is published in the August
Weather review of the signal-oiEce. — w. w. [364

GEOGRAPHY.
(Aiciic.)

Arctic notes.— The Austrian Jan Mayen expedi-

tion arrived at Vienna, Aug. 22, and were received

with public festivities. No illness had occurred dur-

ing their stay on the island. The observations taken

are satisfactory. Rich collections liave been made,

and numerous photographs taken. The latest

news from the English party under Capt. Dawson, at

Fort Eae in the North-west Territory, is favorable,

and observations were going on with regularity.

Spectroscopic observations of the aurora borealis

have been very satisfactory, though the phenomena
have not been particularly brilliant. Satisfactory

accounts have also been received of the work done

by the Swedish expedition to Spitzbergen, which has

returned without loss or accident. Reliable in-

formation has at last been received from the Schieffe-

lin party, on the Yukon, near its .iunction with the

Tananah Kiver. They have returned to San Fran-

cisco all well. Gold had been discovered twelve

miles up from its mouth, on a small river falling into

the Yukon. The bed-rock was slate, and the gold

found was in smooth washed particles In loose gravel.

Winter setting in prevented further search, and the

season was found to be too sliort for satisfactory

results in placer mining. Mr. Schiefl'elin warns

prospectors against coming rashly into the country,

unprovided with supplies and tools, as nothing

suitable for prosijecting work can be had there.

Later reports from the Arctic Ocean north from

Bering Strait give little improvement in the condi-

tions or catch of the whaling-fleet over previous

advices. The whalers were anticipating better luck

toward the end of the se.ason. A button and coin

obtained at Cape Prince of Wales, from the natives,

about a year ago, have been forwarded to the Navy
department in the idea that they might be relics of
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Putnam, who was lost on the ice during the Jean-

nette search. They were said to have come from the

body of a drowned white man. Tlie natives of this

region are fond of inventing such stories, especially

since the searcli expeditions, as they suppose they

will be paid for tliem. Navy brass buttons have been

an article of tr.ide on this coast for many years. The
fact that Putnam had no such buttons on his cloth-

ing when lost, settles the case in regard to these

particular objects. Bove discusses in the bulletin

of the Italian geographical society the meteorologi-

cal observations made on board the Vega during her

voyage in Siberian seas. His article is a resume of

the work of Ilildebrandsson, elsewhere published.

In till' Bulletin of the Paris socieli de geo-

yraphie, A. Hellot summarizes the history of the

Jeannette expedition, and the distribution of the in-

ternational polar stations. His paper is accompanied

liy a map. — w. ir. T). [365

{Aula.)

Population of Japan.— The last census (January,

1S83) gives a total population of 30,700,118 souls,

nearly equally divided between the sexes, the males

being about one per cent in excess. Kioto, the im-

perial city, contains 709,000, and Tokio, the capital,

1,004,000 inhabitants in ronnd numbers. — (Bull. hoc.

iieii;/r. Marx.. .June.) w. H. D. [366

Petroleum in the Caucasus.— According to the

British vice-consul at Datum, Mr. Peacock, the oil-

region of the Caucasus covers some 1,200 square

miles. The most productive locality is the Apcheron
peninsula, where the wells far exceed those of Penn-
sylvania. The total production has risen from 500,000

barrels in 187:5, to about 4,000,000 barrels in 1881.

The export from Baku has increased at the rate of

1,2.')0,000 barrels in two years. According to the

daily paper-", a pipe-line is projected from the oil-

region to Baku; and the American producer must
rely on the (|uality of his product, rather than on its

cheapness, for the future of our export trade. —
(Bn7. cnrm. rep., 1SS2.) W. n. n. [367

BOTANY.
Observations on yeast fungi.— The fifth part

of lirefeld's ' ISutanische untersucliun(ien' forms a vol-

ume of over two hundred pages, with thirteen quarto

plates, and treats of the development of the Uslila-

gine.ae. The author considers principally the germi-

nation of different species of Ustilago, Thecaphora.
Geminella, an<l Tilletia; and. besides sowing the

spores in water, he sowed them in nutritive fluids,

and by this means was able to get more luxuriant

growths than other students of this order of fungi.

The germination of the different species may be

classed under two different types. In the one, a

short promycelium is given off by the spore, and the

sporidia are borne laterally; while, in the second type.

a whorl of cells is borne at the tip of the promy-
•cellum. Hy using nutritive fluids instead of water,

Brefeld was able not only to obtain luxuriant growths
of sporidia, l)ut also to keep them alive for several

jnontlis, or even a year. He believes that the sporidia

are merely conidia, and in his cultures they produced

fresh crops of conidia for an indefinite period. He
further considers that the so-called conjugation of

the secondary cells of species belonging to the second

type, as Tilletia, is not a sexual process at all, but

merely a fusion such as exists in other orders of

fungi. When cultivated in nutritive fluids, the whorls

of secondary cells do not conjugate or fuse, but pro-

duce conidia directly; while in water, which is not

favorable to further growth, a fusion takes place. He
calls the conidia ' hefe,' from their resemblance to the

forms of Saccbaromycetes; the difference being, that

in one case, although the yeast-like form can be made
to propagate itself in fluids indefinitely, we know
th.at it came originally from some species of Ustila-

gineae, whereas, in the other case, illustrated by the

beer ferment, we cannot tell of what form it was

originally the conidia. He refers to other hefe-forms

in the Hymenomycetes and Ascoraycctes. In Ex-

oascu.i aureus he states that the polysporic condition

of the so-called asci is nothing more than a hefe-like

growth of a few round spores within the ascus. In

short, he believes that all yeast-like forms are merely

conidia, and denies the autonomy of the Saccbaromy-

cetes ; nor does he believe that they are closely related

to the Ascoraycetes. — w. G. F. [368

Insect fungi.— Hoffmann figures an interesting

branched variety of the rare Torrubia cinerea Tul., on

an adult Carabus from Germany, under the name of

var. brachiata. The typical form occurs on Carabid

larvae. — (
Flora, Aug. 21. ) w. T. [369

ZOOLOGY.

Uollnsks.

Landsbells of Gibraltar. — Kobelt reports, that

the fauna of the Rock of Gibraltar is very peculiar,

many characteristic species of the Mediterranean

being wanting. The genus Lcucochroa, for instance,

is represented neither in Gibraltar nor on the oppo-

site coast of Morocco. Certain species of Cyclostoma

and Pomatias are equally absent from both shores.

Twenty species of landsbells, including three unde-

scribed species and two new varieties, were obtained

on the Kock in May, ISSl ; but it is supposed that

this is a more or less incomplete exhibit, the season

of the year being not the most favorable. The

locality is peculiarly interesting on account of its

intermediate position between Spain and Morocco.

The sea-fauna of the Bay of Gibraltar is also very

rich, and contains many rare or peculiar forms. —
(Journ. cancli., iv. no. 1.) w. n. D. [370

Absorption of the shell in Aurj.culidae.

—

Crosse and Fischer illustrate and de-cribe the pecul-

iar absorption of the inner parts of the upper whorls

of the shell in this fainily, and also in the genus

Olivella. These animals appear to have the power

of dissolving entirely the internal partitions of the

shell, from a point some distance inside the aperture

to the very apex. The only exception in the family

Auriculidae is the genus Pedipes, in which the par-

titions were found intact. The absorption is not

always complete, nor are the same parts invariably
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missing. Complete absorption was observed in

Melampus, Auricula, Blauneria, Marlnula, Tralia,

Alexia, Monica, Plecotrema; only partial absorption

in Cassidula and Scarabus. Tlie case of Olivella

Is more remarkable; since the allied groups Oliva,

Ancillaria, etc., do not, according to the authors,

present this peculiarity at all. — (Journ. de conchijL,

xxii. 3.) Tryon, however, observes that in Oliva

i-eticularis he has found the walls absorbed away, so

that very little of tlie substance remained, .and con-

siders it x^rob.able that all shells witli close volutions

are in the habit of absorbing them internally. It is

certainly tlie case with many of them. —
(
Man, conch.

Olivella, p. 64.) w. h. d. [371

Anatomy of the spider-crab, Libinia.— E. A.
Andrews gives a very careful description, illustrated

witli three excellent photolithographic plates, of the

anatomy of Libinia emarginata, the common spider-

crab of the eastern coast of the United States. The
paper, which was originally presented as a graduation

tliesis for tlie bachelor's degree in the Shefiield scien-

tific school, describes fully the structure of the body-
walls, appendages, and the alimentary, circulatory,

nervous, and reproductive systems. The structure

tliroughout agrees very closely with that of Maia
squinado of Europe. Mr. Andrews's work will be
found a very useful guide for American students, as

it is the only description thus far published of tlie

whole anatomy of any Americaii brachyuran. —
{Trans. Conn. acad.,vi. , Aug., ISSS.) s. I. s. "[372

A nevT- host for Cirolana ooucharum Harger.
— Rev. Samuel Lockwood announced the discovery

of this isopod in tlie interior of tlie edible crab,

Callinectes hastatus Ordway. The cr.ab was an adult

female, and the parasites were crowded in the left

side of the carapace.. Incredible to say, there were
twenty-three full-grown specimens, measuring three-

fourths of an incli by about a quarter of an incli each.

The ovaries and the tissues on the left side were com-
pletely lioneycombed. How long the animal could
have lived, and what its real sufferance of pain was,

are questions. But with these predaceous wolves,

literally consuming its inwards, it surely would soon
succumb. It seemed to Mr. Lockwood that they
must, when iu the swimming larval state, have en-

tered near the eye-stalks of the crab, which, with a
large catch of others, was taken at the close of Feb-
ruary in Raritau Bay, New Jersey. From the size of

the parasites, it would seem they liad been in posses-

sion some three months. The determination of the
isopods was due to the kindness of Mr. Oscar Harger.
The query how so large a number could have entered

the same place, and at the same time, he thought was
met by the supposition that the crab had found a
nest of the larvae, and was feeding on them, when
a part of the batcli entered the host, <as conjectured
above. — [New Jersey St. micr. soc. ; meeting March
19.

)

[373

Restoration of limbs in Tarantula. — Rev. Hen-
ry C. McCook remarked that a tarantula exhibited

to the meeting had been kept in confinement nearly

a year, fed during winter on raw beef, and in summer
on grasshoppers. In the spring it cast its skin by a

laborious process, in the course of which it lost one
foot and two entire legs. This summer again, dur-

ing the latter part of August, the animal moulted.

The moult as exhibited is a perfect cast of the large

spider,— skin, spines, claws, the most delicate hair*

all showing, and their corresponding originals appear-

ing bright and clean. The moulting occurred during

Dr. McCook's absence, but was just finished when he
returned. When the cast-off skin was removed, it

showed, as might be supposed, the dissevered mem-
bers to be lacking. On looking at the spider itself,

however, it was seen that new limbs had appeared^

perfect in shape, but somewhat smaller than the cor-

responding ones on the opposite side of the body.

The dissevered foot was also restored. The loss of

the opportunity to see the manner in which the legs-

were restored during moult was greatly regretted,

but we have some clew from the careful and interest-

ing studies of Mr. BUackwall. Several spiders whose
members had been previously amputated were killed

and dissected immediately before moulting. In one

of these the leg, which was reproduced, was found to

have its tars.al and metatarsal joints folded in the un-
detached half of the integument of the old tibia.

Another like experiment was made with an example-

of Tegenaria civilis. The reproduced leg was found

complete in its organization, although .an inch in

length, and was curiously folded in the integument

of the old coxa, which measured only one-lwenty-

fourth of an inch iu length. Dr. McCook's tarantula

had lost both legs close to the coxae ; and in the moult

the hard skin formed upon the amputated trunks was-

wholly unbroken, showing that the skin had been

cast before the new leg appeared. We risk nothing-

in inferring, that, as in the case of Bl.ackwall's Tege-

naria, the rudimentary legs were folded up within the

coxae, and appeared at once after the moulting, rap-

idly fijling out in a manner somewhat analogous to-

the expansion of the wings in insects after emerging.
— (Acad. nat. sc. Philad. ; meetinrj Sept. 25. )

' [374-

VERTEBRATES.
Birds.

Anatomy of the Passeres.— Mr. Forbes (inds

the syrinx, as well as all other points examined, of

Orthonyx spinicauda and O. ochreocephala, to be

strictly osciniue. The carotid of the first is peculiar

in that it accompanies the v.agus nerve instead of

running in the hypophysial canal. On anatomical

grounds, O. ochreocephala is separated from the Aus-
tralian form as Cletony-K of Reiehenbach. Contrary

to Prof. Parker, Mr. Forbes finds a perfectly osciniue

syrinx in Petrocca. — {Proc. zobl. soc. Lond., 1SS2,

.^44.) J. A. J. [375

Respiratory organs of Apteryx.— Under this

title. Prof. Huxley gives a succinct account of the

lungs and air-sacs as tyiiically found in birds, and
notes that the respiratory organs are separated by an
oblique septum from the cardio-abdominal cavity, as-

in the crocodiles. The lungs of Apleryx are strictly
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avian, in no wise mannnallan, lliougli poorly devcl-

opeil. Prof. TTiixley considers Ihem to show a fun-

damental resemblance to those of crocodiles The
introduction of so many new terms is to bo rei;ret-

ted. — (Proc. zo'ol. soc. Loml, ISS2. r>m.) .1. A. .1.

[376
ANTHROPOLOGY.

Indian courtship.— Mrs. H. S. Haird recites a

bit of her own observation respecting Indian court-

ship half a century ago in Wisconsin. When a youth

falls in love, he places himself a little way from the

maiden's wigwam, wearing one blue and one red leg-

ging. He then plays in a minor strain an air upon

the flute, pib-pi-gwan. If he is permitted to proceed,

"he knows that there are no objections to his address-

ing the loved one. If the parents have objections

to him, he is informed that he is too noisy, etc.

In the latter case he discontinues his serenades: in

the former the flute-playing gives place to visits, the

father saluting, and s.iying, 'Come in, friend: there

is room for you;' upon which all the family give

:a sort of hitch up, to make room for one more around

the fire. The young man seats himself by the door,

and next to the daughter; as the eldest son and
daughli'r always sit nearest the door, on each side of

it. The lover then produces a few small pine sticks,

one of which he lights at the fire, and hands to tlie

maiden. .If she takes it, be is accepted : if she does

not, but lets him hold it nnlil it goes out, he is re-

jected. When the lime arrives for them to be united,

the parents of the young man bring valuable presents,

such as furs, while the parents of the bride bring

ornamental work. These are distributed among the

friends. The bride is dressed by her sister-in-law.

and conducted to her place in llie wigwam to await

alone the coming of her husband. In other cases,

when father-right jirevails, she goes to his home. A
roan can have as many wives as may be required to

dress his game and carry it home. — ( TRsc. hist, soc,

ix. 311.) .1. w. r. [377
The mounds of 'Wisconsin. — If one wishes to

keep himself informed npon archeology, he must not

neglect the volumes of the state historical societies.

The Rev. Stephen D. Peet has done a good service,

with reference to the emblematical mounds in Wis-

consin, by jiri'senting in a condensed form not only

the description of the structures, but also liie names
of the most important works in which references to

them may be foinul. Sir. Peet is well acquainted with

the effigy mounds, and therefore adds many original

observations, which are in the main extremely cau-

tious. Ayention is directed to the difficulty of de-

termining the shape of the mounds, by reason of

deformations due to the plough, the tramjjing of cat-

tle, the wear of the elements, the avarice of relic-

hunters, and the encroachments of the modern
architect. Again: many of the animals once com-
mon have departed from this region, such as the

buffalo, moose, elk, antelope, bear, lynx, and wild

turkey. If the mounds represented in shape the

badges, weapons, and symbols of the natives, they,

also, are unfamiliar.

The author ascribes to all these mounds a religious

significance, in which opinion he is not warranted by

what is known. His reflections npon the cross-sym-

bol, however, are very just. As to the shapes of

these structures, we have the mace, double bow,

groups of cones, triangular enclosures, besides every

variety of animal supposed to have lived in this re-

gion. Air. Peet dismisses the ' elephant mound ' with

a modest introduction to its sponsor. — (ll'i.tc. hist,

coll., ix. 40.) J. w. p. [378

Chinese not homogeneous.— Mr. E. Colborne

Baber, secretary to H. M. legation, Peking, makes the

following interesting statement: " The population of

China is far from being so homogeneous as is generally

supposed. I have often heard English people assert

their inability to distinguish one Chinaman from an-

other; but it may surprise you to hear that a China-

man, on first coming into contact with Europeans,

makes precisely the same remark of ourselves. At
first they have some difficulty in even distinguishing a

woman from a man. In spite of a general persist-

ence of type, there is at least as much variation among
the natives of the eighteen provinces as there is

among the inhabitants of Europe. A thousand years

before Christ the Chinese nation occupied a mere
fraction of the territory which they now possess.

Even then they were not homogeneous in manners or

speech, and they were environed by many non-Chi-

nese indigenous peoples. Since then the Chinese
have spread, not by ousting or exterminating their

neighbors, but by a process of absorption : in

other words, they migrated among them, and in-

termarried with them ; and their superior energy

and comparative civilization gradually effaced the

national characteristics of the surrounding tribes.

The same process is going on in Tibet, in Burma, in

the Shan country, in Tonquin, and in the Straits

Settlements. The Chinese blood has been mingled
with suchdiverse stocks as the Tatar, Turki, Tibetan,

Burmese, Mon-annan, Tai, and Polynesian." The
discussion of this paper by Sir Rutherford Alcock,

Sir Thomas Wade, Col. Yule, and Mr. Colquhoun,
is a valuable contribution to Chinese sociology.

—

(Pi-oc. (jemir. .10c. Land., Aug.) J. w. p. [379

NOTES AND NEWS.
TnE Maryland oyster commission, which has in

view the invention of some plan which should check

the depreciation of beds belonging to the state with-

out unduly interfering with trade, met in Baltimore

recently. It was suggested that dredging be restricted

in various ways, and the available grounds increased

by sowing the bottom with dead oyster-shells where
none now exist. In 1870 Lieut. Winslow foimd the

average in Tangier Sound to be one oyster to 2.4

square yards. In their recent ex.amination of the

oyster area of the state, the commission found that

the average of sixty-one beds examined was one liv-

ing oyster to each 3.7 square y.irds, showing a rapid

and important decrease since 1879. The commission
finds, as the result of the examination of forty-six

oyster-beds, that there are only 1.35 living oysters to

every bushel of dredged shells. Wliile the oysters are
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growing scarcer, more labor is reijuired to get them,

aud tlie ainouiit of dead material which has to be

handled is largely increased.

— The Pons comet, now approaching the sun, may-

be expected to be visible to the naked eye about the

first of December; but it is not likely to attain a

brightness comparable with tliat of the conspicuous

comets of the last decade, unless it shall have under-

gone material change since its last reappearance, in

1812. The intensity of its light will be three times

greater on Nov. 21 than it was on Oct. IC; and it will

increase until about the middle of January, when it

may be anticipated that its light will be about equal

to that of a star of the third magnitude.
— The announcement of the publication of the

Berlin catalogue of zonal stars will have, according

to Nature, the effect of postponing the publication

of the French catalogue, for which a credit of four

hundred thousand francs had been asked from the

budget commission.
— Dr. B. A. Gould passed through London early in

October, en route for South America. The printing

of the second volume of the Cordoba zones is nearly

completed (in London); and Dr. Gould's attention

will soon be turned to the publication of another great

work iindertaken by him at the Argentine national

observatory, viz., the Cordoba general catalogue of

stars.

— Ensigns H. G. Dresel and A. A. Ackerraan, who
were detached from the National museum for duty in

connection with the recent Greely relief expedition,

in spite of unfavorable circumstances, succeeded in

collecting some interesting zoological and minera-

logical specimens. Among them are some of the so-

called meteorites of Ovifas.

— Regarding Flamsteed and Morin, Mr. W. T. Lynn
writes to the editor of the Observatory (August,

1883): "Probably few anecdotes in the history of

astronomy are better known to general readers

than that related by Flamsteed, respecting the foun-

dation of the Royal observatory being hastened, if

not occasioned, by the apijlication of the Sieur de St.

Pierre to Charles IL (througli the Duchess of Ports-

mouth) for a reward for discovering a method of

finding the longitude at sea, and Flamsteed's own
decision on its imiiracticability until the motions of

the moon and the places of the fixed stars had been
determined with much greater accuracy than was
then possible. But it is not easy to understand

the exact meaning of one of Flamsteed's expressions

to St. Pierre. He says that he told him, after first

proving to him how incompetent a calculator he
was, and pointing out, that, independently of this,

his method was inapplicable in practice, to go to

his own countryman Morin, who would instruct

him in a better method than his own, and not to

return to the king of England until he had done so.

Of course, the general force of this recommendation
was, in vulgar English, to bid him go to Jericho.

But surely Flamsteed could hardly have been igno-

rant (though he does not refer to it) that Morin
had, in 1634 (forty-one years before the applica-

tion of St. Pierre to Charles II.), submitted a plan

similar in jirinciple to Canliiuil Richelieu, and that a

committee appointed by the latter came to the same
decision as Flamsteed concerning St. Pierre's propo-

sal ; that such a method was of no practical use in the

existing state of astronomical knowledge. To me, It

seems exceedingly likely that St. Pierre was aware of

what had taken place with regard to Morin ; that, in

fact, he had stolen the principle from the latter (who,
although he deserves all the contempt that Madler
pours upon him for prostituting astronomy to the

purposes of that mass of imposture and delusion

which lias robbed our science of its more appropriate

name of astrology, was a good mathematician for

those times), and interpreted Flamsteed's last remark
into the imputation that he was in point of fact

found out. Flamsteed says that he heard no more of

him afterwards ; but he certainly did not go to Morin,
for the best of all reasons, — Morin having died more
than eighteen years before, on the 6th of November.
1656."

— In a paper on the germ-theory of disease from
a natural history point of view, before the British

association, Dr. Carpenter stated that many of the

existing genera and species of animals and plants

were altogether uncertain ; that as fresh knowledge
was gained, so it was found necessary to modify our
accepted views — this especially holds good with gen-
era which have great power of adapting themselves

to various circumstances, and which consequently

produce numerous variations. This power of modi-

fication, the author stated, was much more marked
in the lower than in the higher forms of either king-

dom, and was especially found in bacteria. The
author then cited the case of the germ producing

small-pox, in which he stated the germ had undergone
such a modification, that whereas two centuries ago

tlie disease was very severe, and known as ' black-

pox,' it now existed only as a mild disease. During
the last siege of Paris, however, the conditions were
such that the germ reverted to its original form, and
produced the same severe disease as two centuries

ago. Many facts were brought forward to confirm

tills view.
— In a paper by Professor Hull before the Bi-ilish

association, upon the geological age of the North
Atlantic Ocean, »he author made use of three lead-

ing formations as factors in his inquiry; viz., the ar-

cheau (orLaurentian), the Silurian (chiefly the lower

Silurian), and the carboniferous. He considers that

throughout the archean (or Laurentian), the lower

Silurian, and the carboniferous epochs, the regions

of North America, on the one hand, and of ijie Brit-

ish Isles and western Kurope, were submerged, while

a large part of the North Atlantic area existed as

dry land, from the waste of which these great forma-

tions had been built up; and. he urged, that, if such

were the case, the doctrine of the permanency of

oceans and continents, as tested by the case of the

North Atlantic, falls to the ground.
— The meteorological observatory established upon

the top of Ben Nevis by the Scottish meteorological

society was formally opened on Oct. 17 with interest-

ing ceremonies. A party of ninety, including many
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ladies, clirahed Ihe inuuiitaiii, in spite ut unfavora-

ble weather; and after their return to the base, where
a second meteorological station is establislied, a din-

ner, with congratulatory speeches, was given. The
funds for the establishment of these observatories,

£5,000, have been raised by popular subscriptions,

the subscribers numbering about two thousand.
— At the meeting of the German society of natural

science at Ilalle, on Oct. 0, a paper was read by Dr.

Assman of ilagdeburg, on the advisability of estab-

lishing a meteorological station on the Brocken Moun-
tain. 'What will become of the spectre?'

— Drs. Schuchardt and Krause, of the Volkmann
clinical hospital at Halle, consider that they have
placed the connection between scrofula and tuber-

culosis beyond a doubt. Following up Koch's line of

research, they have discovered the peculiar bacilli

of tuberculosis to be present in several distinct forms
of scrofula.

— Joseph Antoine Ferdinand Plateau, professor of

physics at the University of Ghent, died at that place,

Sept. 1.5, at tlie age of eighty-two yeai-s.

— The U.S. hydrographic office has published a
' List of geographical positions for the use of naviga-

tors and others," compiled by Lieut.-f'oniniander F.

M. Green. The list is divided into seventeen sec-

tions, accoiding to the geographical position of the

places, and is confined to points on the sliore or on
navigable rivers.

— Ur. J. Lawrence Smith died at Louisville, Ky.,

on Oct. 12, in his sixty-fifth year. He was born

near Charleston, S.C, and was educated at the Uni-
versity of Virginia and the Charleston medical col-

lege. He afterwards spent some time abroad. His
first paper was published while he was in Paris. A
large part of his work was in meteorology, his collec-

tion of meteorites being especially famous.
— Among the exhibits at the New-Mexico territo-

rial fair, held at .Xlbuijuerque, Oct. I to .">, was a

collection of antii|uities from tire old pueblo ruins

of Arizona, l)y Mr. Thomas V. Keam. This gentle-

man has long been engaged in trade in that region,

is well known to the Indians and to our national

surveying -parties, and has rendered very efiicient

service, both as an advisor and mediator, in our nego-

tiations with the Navajos. His exhibit was highly

spoken of by the Albuquerqu* press.

— Dr. D. G. Brinton of Philadelphia, who was one
of the vice-presidents of the congress of Americanists

held in Copenhagen, and the only delegate from Ihe

United States, makes a brief report of the proceed-

ings. In 187.5 the first meeting was Iveld at Nancy;
that of 1877, at Brussels; of 1S7'J, at Luxembourg; of

ISSl, at Madrid. The meeting of this year was opened
in the magnificent hall of the university, in the pres-

ence of the king, the royal family, the Princess of

Wales, and other dignitaries. Professor Worsall pre-

sided, and delivered the address of welcome. The
discussions and papers related to paleolithic man in

America, Scandinavian discoveries, the history of

Columbus, native American literature, ceramics, tre-

phiny, etc. Dr. Brinton reports that the communi-
cations were very generally of a high order, though

there was enough of I'rince Madoc and the pilgrimage
of St. Thomas to remind the members of the jnimble
origin of archeology.

— Messrs. Kegan Paul. Trench, & Co.. of London,
announce Mr. Everard ini Thurm's 'Among the
Indians of British Guiana," sketches, chiefly anthro-
pologic, from the interior.

— M. Berthelot has publislied the results of his
researches into the nature of explosives, under the
title of 'Sur la force des niatiferes explosives d'aprfes

la thermochimie.' One portion of the book appeared
as an article in the Nouvelle rente.

In presenting his work to the Paris academic des
sciences, M. Berthelot explained that he was led to
those researches by the events of 1870. The first

book is on his theory of the phenomena of explosion,
and especially the explosive wave, which he considers
throws a new light on the subject. Tlie second book
is on the composition of explosives, and the third on
their comparative power. The last is very compre-
hensive, and he gives numerous tables.

— Mr. William .1. Fisher, U.S. sigual-observfr at
Kadiak, has found time, in the prosecution of his
duties, to collect for the National museum ethnologi-
cal specimens from the following Alaskan tribes:

Ugashagmint, of Ugashag River, Biistol Bay: Ta-
nichnagraiute, of Lesnoi Island, near Kodiak I>land;

Nanuachpachmiute, of Aliaska peninsula, near Ui-

amna Bay; Keiichwichmiut, at Katmai settlement,
Aliaska peninsula; Kiatichmynt, near Maltshatna
River, Aliaska peninsula; Tshu-attshigmjnt, around
Nuchek, Hinchinbrook Island, Prince William Sound.
The editor of the Smithsonian proceedings holds

up this invoice of Mr. Fisher as an example to be fol-

lowed by all collectors. The excellent features are

the native names of the articles, the expl:iMatinn of

their functions, and the location of the tribe from
which each comes. There is a very grave objection,

however, to the spelling of the names and the iden-

tification of the tribes. Mr. Dall and others have
located many little bands of Eskimo all along the
Alaskan coast. Are these the same, or different ones?
If the same, why another mode of spelling; and, what
is worse, why is ' mut ' spelled ' mint,' ' miu(c; '

' miut,"

'mynt;' 'mjnt,' ' mjut,' 'nijule,' 'jujill,' ' injcnl,'

mjunt,' and 'muff Strenuous efforts are making
to bring order out of chaos in the matter (if tribes,

but nothing will be accomplished if confusion is con-
stantly introduced by observeis.

— Prof. T. (f. Bonney read a paper before the

Geological society of London on Nov. 7, on the geol-

<igy of the South Devon coast from 'IVr Cross to

Hope Cove.
— The relation of the state to Ihe me<li>-al profes-

sion was the prevailing topic in the recent inaugural
addresses before the schools of the several hospitals

of Loiujon. Until 1S5.S the English people had virtu-

ally no protection against unrjualified practitioners.

In that year the act was jiassed establishing the pres-

ent system of medical licensing.

A royal commission was appointed in May, 1881, to

inquire into the existing provision, and to recommend
such additional action as might seem advis.able. The
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proposals of the commission were embodied in a bill

which passed the House of Lords during the last ses-

sion, but was lost in the House of Commons through

the ' obstructive tactics of interested parties.' It is

believed that the bill which will be presented during

the next session will meet with better success. As
pointed out by Professor Huxley in his address at the

London hospital, ' three grave defects remain to be

remedied:' viz., the low standard of examination

allowed by some of the licensing bodies; the grant-

ing of licenses which do not involve i^roof of the

holder's acquaintance with all three of the great

branches of medical practice (namely, medicine, sur-

gery, and midwifery) ; and the present state of the law,

which does not permit the medical council to enforce

equality of minimvim examination, and the threefold

qualification, before admitting a medical practitioner

to the register. All of these points are included in

the proposed bill.

It is further urged by those interested in the im-

provement of the profession, that liberal education

should be a more general characteristic of its mem-
bers, and that the student should bring to his medi-

cal course a more thorough preparation in physics,

ehemiitry, and biology. Both of these ends will be

furthered by the provision recently made in the two

great universities for the sciences specified.

Socially the medical profession does not compare

favorably with the other professions in England. The
fact is curiously illustrated by an extract from a recent

book quoted by Mr. W. H. Bennet in his address at

St. George's hospital. " This choice of a profession,"

says the autlior, "is not an easy matter, when, as a

rule, the church, the army, the bar, and the diplo-

matic service are almost the only professions open to

a young fellow." Evidently, as Mr. Bennet observes,

"the thought of medicine had never for an instant

entered the writer's mind."
— Mr. Henry Brooks has prepared a useful series

of specimens of the wood of several of the important

timber-trees of the eastern states, for the use of teach-

ers and students of natural history.

Each species is represented by three thiia transpar-

ent sections of wood framed together, and cut in the

direction of the layers of annual growth, at right

angles with the grain, so as to show a cross-section

of the trunk. The specimens mounted between thin

sheets of mica permit a satisfactory examination of

the position and size of the different ducts, cells,

medullary rays, etc., besides showing admirably the

color and general character of different woods. Ar-

chitects and biiilders, therefore, as well as teachers,

will find Mr. Brooks's contribution to a knowledge of

our trees of considerable practical value. Complete

sets, representing seventeen sxseeies, or single sheets,

can be obtained by addressing Mr. Henry Brooks, 3.5

Bedford Street, Boston.
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THE NOVEMBER MEETTNG OF THE NA-
TIONAL ACADEMY OF SCIENCES.

Fou the first time in nineteen years, and the

second time in its history, the National acad-

emy held its mid-j'ear meeting in New Haven,

Nov. 13-16. Thirty-three of the ninety-three

members were in attendance, and dnring its

four daj's' session twenty papers were pre-

sented.

The meeting was conspicuous for the discus-

sion which most of the papers called forth, and

for the general participation of the members
in these discussions. It was interesting, also,

for the report of the committee on the solar

eclipse of last May, which included the de-

tailed reports of the expedition to Caroline

Island by the principal participants, Profes-

sors Ilolden and Hastings. It will further be

remembered by the members from other cities

for tlie marked hospitalities thev received at

the hands of their confreres of New Haven,
and for its many social pleasures, culminating

in tlie brilliant public reception given them by

the president. Professor Marsh, at his residence.

The new buildings reccntlj' finished, or in pro-

cess of erection, for the furtherance of scientific

researcii and instruction in Yale college, were

also examined with interest, together with the

treasures of the Peabody museum, where the

finely mounted collections of Professors Verrill

and E. S. Dana, and the fossil vertebrates of

Professor Marsh, called forth much admira-

tion.

The generous discussion to which the papers

gave rise was provoked at the very start bj- the

paper of Dr. Graham Bell upon the formation

of a deaf variety of the human race, wliich had

a broad, practical interest, and which consumed

the entire morning session of the first da^-.

Mr. Bell claimed, that, from purclj- pliilan-

thropic motives, we were pursuing a method in

the education of ' deaf-mutes ' distinctly tend-

ing to such a result, supporting his assertions

by statistics drawn ft'om the published reports

of the different institutions in this country de

voted to the care of these unfortunates. They
arc separated in childhood from association

with hearing-children, and taught wliat is prac-

tically a foreign language, — a practice which

isolates them from the rest of the communitj^

throughout their lives, and encom-ages their

intermarriage. Such marriages were increas-

ing at an alarming ratio, and with calamitous

results. As a remedy for this danger. Dr.

Bell would have the children educated in the

public schools, thus bringing them into contact

with hearing-children in their play, and in in-

struction wherever they would not be plai-ed at

a ilisadvantage, as in drawing and blackboard

exercises. He would also entirely discard

the sign-language, and cultivate the use of the

vocal organs, and the reading of the lips.

The report on the solar eclipse covered a

variety of topics, and will fill some hundred

and fifty printed pages. In presenting it, Prof.

E. S. Ilolden merely touched upon the princi-

pal points, and gave the leading results, in

much the same form as the}' have already been

given in this journal. The objects of the expe-

dition were successfully carried out ; and Pro-

fessor Holden regarded his special work— the

search for a possible planet interior to Mercury
— as proving the non-existence of the small

planets reported by Professors Watson and

Swift.

Dr. C. S. Hastings read in full tlie greater

portion of his report upon the spectroscopic

work, which concluded with a critical review

of the generally received theories of the solar

atmosphere, and suggested, instead, that the

corona was a subjective phenomenon, largely

due to the diffraction of light.

The presentation of these rei)orts occupied

the entire morning session of Wednesday, and

their discussion the greater part of the after

noon session.
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In criticising the current use of tlic word
' light ' in physics, Professor Newcomb opened

a long and interesting discussion. He urged

that photometric measurements were compara-

tively valueless, because they estimate a part

only of the radiant energy of the sun ; whereas

the quantit}' which should be determined was

the number of ergs received per square centi-

metre. Professor Langiej-, however, asserted

that it would be impossible to estimate the

radiant energy received from the stars with our

present appliances : not all the stars combined

would produce deflection, even in so sensitive

an apparatus as the bolometer.

Another feature of marked interest was Pro-

fessor Rowland's exhibition of photographs of

the solar spectrum, obtained bj'his new concave

gratings, hy which he had prepared a map of

the spectrum much more detailed than hereto-

fore secured, and free from the defects of scale

found in previous photographs.

Professor Asaph Hall communicated the re-

sults of his researches upon the mass of Saturn,

based upon new measurements of the distances

of the outer satellites. He determines the

relative mass of the sun to that of Saturn to

be as 1 to -g^ja--

Professor Brewer took the occasion of the

academj^'s meeting in the city of his residence

to exhibit samples of his experiments of manj'

years' duration upon the subsidence of par-

ticles in liquids. Thej' showed the action

of saline and organic matter, of acids and of

freezing, upon the precipitation of sediments.

Most of the samples had been undisturbed for

five or six j'ears, and showed varying degrees

of opalescence, resulting from the suspension

of matter in the fluid.

We have mentioned onlj' the more important

papers, or those which provoked a fuller dis-

cussion than usual. The following complete

list will show how largelj'' the physical side of

science predominated at the meeting. In as-

tronomy, besides the reports on the eclipse of

Ma3' 6, papers were read by A. Hall, on the

mass of Saturn ; by S. P. Langley, on atmos-

pheric absorption ; and bj' O. T. Sherman

(present b}' invitation), on personality in the

measures of the diameter of Venus : in mathe-

matics, by S. Newcomb, on the theorj- of

errors of observation, and probable results

:

in p7i?/sics, bj' S. Newcomb, on the use of the

word ' light
;

' by W. H. Brewer, on the sub-

sidence of particles in liquids ; and by H. A.

Rowland, on a new photograph of the solar

spectrum : in meteorology, bj* E. Loomis, on

the reduction of barometric observations to

sea-level: in geology, by T. S. Hunt, on the

Animikie rocks of Lake Superior; bj- J. D.

Dana, on the stratifled drift of the New-Haven
region ; bj' B. Sillimau, on the mineralogj'

and lithology of the Bodie mining-district

;

and bj' J. S. Newberrj-, on the ancient glaeia-

tion of North America : in chemistry, by W.
Gibbs, on phospho-vanadates, arsenio-vana-

dates, and antimonio-vanadates, and on the

existence of new acids of phosphorus : in

physiological chemistry, bj' R. H. Chittenden

(present by invitation), on new primary cleav-

age forms of albuminous matter : in paleon-

tology, by J. Hall, on the Pectenidae and

Aviculidae of the Devonian system ; and by

O. C. Marsh, on the affinities of the diuosauriau

reptiles : in anthropology, bj' A. G. Bell, on

the formation of a deaf varietj- of the human

race ; and by J. W. Powell, on marriage insti-

tutions in tribal societj'.

The report of the committee on glucose, ap-

pointed by the president in conformity with a

request from the government, was accepted by

the academy-, and will be transmitted to Con-

gress with the president's report. This will

also embody- the proceedings of recent meetings

of the academy, the report of the committee on

alcohol, and that on the eclipse of the sun,

together with the thanks of the academy to

the secretarj' of the navy and the officers of the

Hartford for their co-operation in the expedi-

tion to Caroline Island. It wiU also include

an expression of the approval of the academ}'

of the eftbrts now making to secure a system

of uniform time.

The next stated session of the aoademj- will

be held in "Washington in April next, and it is

probable that the following mid-j'car session

will be held in Cambridge.
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THE WEAVHER IN SEPTEMIiEH.

Thk wcather-i-eview of the U. S. signal-

service siiows that in September there were
two peculiar features, — the low mean temper-
ature, and the deficiency in rainfall. Tiie for-

mer was characteristic of all districts east of
the Kocky ]Mountaius, though the temperature
was above the normal on the l^acilic coast.

The greatest deficiency in rainfall was in the

east Gulf states, but the drouglit has been
severe in various sections. Forest-fires burned
over large tracts of land, causing the destruc-

tion of much property, especially in New Eng-
land.

The accompanj-ing chart exhibits the mean
pressure, temperature, and wind-directions for

the month, and needs no special comment.
Nine barometric depressions were observed
within the limits of the countrj-, the average
course being farther north than is usual. Of
these, one was especially severe on the Lakes
xiud in Canada, and one was a well-devel-

oped tropical hurricane. The latter was first

observed near Martinique, on tlie 4th : it was
very violent in the Caribbean Sea, and caused
great destruction in the Bahamas, the loss of
life being over fifty. It reached the North
Carolina coast on the lllh, and was a destruc-

tive gale between Cape Hatteras and Wil-
mington, but lost its energy on reaching the
land, and was wholly dissipated. AVhile the

damage from the hurricane was great, good
service to commerce was rendered by the fre-

quent warnings issued by the signal-service.

The depression which existed on the 21st is

worthy of note on account of its unusual track.

It moved from Milwaukee, north-west to St.

Paul, thence southward over Iowa and Mis-
souri, and was the means of considerably
modifying the effect of a cold wave whicii

threatened extensive damage by frost. Five
iitorm-centres are traced on the Atlantic, one
of which is a continuation of the second of
the August hurricanes described in Science,
No. 37, and which passed over Great Brit-

ain. Four vessels only report passing ice-

bergs.

With the approach of fall, frequent frosts are

reported, and a frost-chart is a special feature

of the review : it gives the limits of the regions

in which frosts were experienced in connection
with the three leading cold waves of the month.
In contrast with this, maximum temperatures
of 100° or higher were noted in Arizona,
California, Idaho, Kansas, Louisiana, Nevada,
Texas, and Utah ; the higiiest being 122°.

The extent of the deficiency in the rainfall

is indicated liy the following precipitation
table :

—
Average predjntation for September, 1S83.

New Kngland . . . ,

Middle Atlantic states
South Atlantic stales .

Florida peninsula . .

Eastern gulf ....
M'eatern gulf ....
llio Grande valley . .

Tennessee ,

Olno valley ....
T.ower lakes ....
Upper lakes ....
Extreme north-west .

Upper Mississippi valley
Missouri valley ...
Northern slope ...
Middle slope
Northern plateau . . ,

Southern plateau . . ,

North Pacific coast. . ,

Middle Pacific coast . ,

South Pacific coast . . ,

4.9S

-1.33

4.64
8.48
2.49

1.26

1.58
0.78

1.23

2.13

6.31

2.29
1.53

2.S2
2.78
1.01

1.C7

2.60
0.89

3.02
0.06
0.57

1.18
0.48
0.04

Comparlton of

•1 yean.

1.24 deficiency.
0.33 excess.
0.69 excess.
1.69 deficiency.
3.93 deficiency.
1.16 deficiency.
1.77 excess.
1.19 deficiency.
0.96 deficiency.
0.21 deficiency.
1.20 deficiency.
1.23 deficiency.
1.78 deficiency.
Normal.
0.37 deficiency.
1.43 excess.
0.72 deficiency.
0.65 deficiency.
0.95 deficiency.
0.27 excess.
0.01 excess.

The drought in the southern states is a con-
tinuation of that of former months, as is

shown by the foUowiug table of deficiencies in
the districts named :

—

Tennessee . .

South Atlantic .

Eastern guif. .

\yestern gulf .

.July. August.

Inches.
-0.41
-0.72
-1.94

September. Total.

Inches.
-1.19
+ 0.69
-3.93
-1.16

Inches.
-2.59
-0.76
-8.41
-5.58

Several instances of great wind-velocity were
recorded, the maximum being a hundred and
eight miles per hour at Mount Washington on
the 9th. At Cape ilendociuo, on the Pacific
coast, a maximum velocity of ninety-six miles
was noted. The singular fact, not unusual,
liowever, in the winter season, is deserving of
mention, that the total movement of the air at
Delaware Breakwater and Kittyhawk, on the
Atlantic coast, is greater than that at the sum-
mit of Pike's Peak, the loftiest stati9n in the
world.

THE ELECTRIC LIGHT ON THE U. S.
FISH- COMMISSION STEAMER ALBA-
TROSS.^— II.

As supeiintendent of the building of the .ship,

my expectation was, that numerous and intri-

cate prol)lem8 would present themselves in

running the wires about the iron hull, through
• Conlinucil from No. 41.
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iron bulkheads aud beams, close to the boilers

or hot steam-pipes, and through damp places.

To bend the heavy main
wires at short ladii ^\ ith-

out breaking the insula-

tion, was also a question

that presented itself. But
all these had been apjirehended. Where the

wires past^ed damp places, they were incased

in rubber tubes, besides their insulation of cot-

ton-cloth and white le.ad ; in all hot places thej-

were incased in

lead pipe ; where
they jiasscd through

iron liulk-hcads or

beams, ferrules of

hard rubber or

gutta-percha were
used; and the
mains, instead of

being single wires

of large size, were
composed of a

number of smaller

wires, wliicli, of

course, made them
more flexible.
Where the wires

passed an iron sur- fio.

face, such as a

lodger-plate or stringer, they were fitted to

a groove in a wooden batten ; and, where tliej'

passed a wooden surface, thej* were embedded
into a groove cut in the wood ; and, when
carefuUj- painted over, it is difficult to detect

their presence. The main wires, as far as

possible, were led behind the wooden lining

of the ship. Where the wires were spliced or
' tapped,' their insulation was removed, and the

naked metallic surfaces brightened with sand-
paper, to insure metallic contact. Thej- were
then twisted together tightl}', and soldered.

The naked place was then covered with insula-

tion-tape, which is common cotton tape satu-

rated with a bituminous insulation compound
manufactured by the Edison company, the

components of which are kept a profound
secret, and which an irreverent young man
lias named ' gulloot.

'

The lamp-fixtures are designed to suspend
the shade above, and to cast the unobstructed

rays of the light downward. Handsome brass

fixtures of three kinds, with porcelain shades,

are used on board. Fig. 8 is called a bracket,

and figs. 9 and 10 are single and double swing-

brackets respectivelj-.

The wires are run through the tubes of these

brackets ; but in the joints of the swing-brack-

ets the current is transmitted through insulated

hinges, to whicli the wires are fixed b3' bind-

ing-screws, as shown at a in fig. 11, by which
arrangement the wires are not twisted in swing-

ing the bracket.

The wires are brought to the binding-posts

in the lamp-socket, fig. 12, between their

liinding-posts and brass conductors. One of

tliese brass conductors
is soldered to the thin

si)un bi'ass socket into

which the lamp is

screwed, while the other is con-

nected, tluough the key, to a

brass disk, jilaccd centrally in the

bottom of the socket, against

which one pole of the lamp presses

when screwed in place. The key
is mounted on a screw-thread of

such pitch that one-fourth of a convolution will

give it suflQcient axial motion to open and close
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the circuit. The small number of parts used
in these fixtures, tlieir correct proportious, the

adaptation of tl\eir forms to machine-tool manu-
facture, and their beauty of design, excite the

admiration of the mechanic and the artist.

^.

The lamps are of thin glass, pear-shaped,
containing a thread of bamboo carbon al30ut

the thickness of a horse-hair. The small end
of the lamp contains glass of sufficient thick-

ness (fig. 13) to make a tight joint on the

platinum-wire conductors which carrj- the cm-
rent to the carbon. The atmosphere is ex-

hausted from the lamp by Edison's modifica-

tion of the Sprengel pump, through a tube at

the upper end, and the tube is then fused and
broken otl'. Platinum wire is used because
its index of expansion is the same as glass,

thus preventing any leakage or breakage from
unequal expansion from the heat. The bam-
boo carbon and platinum wire are soldered

together by electrically deposited copper. One
wire, passing through the glass, is soldered to

a small brass disk, which is centred on the

bottom of the lamp, while the other wire is

soldered to the spun brass screw-thread which
surrounds the cylindrical part of the bottom of

the lamp ; and, when the lamp is screwed into

the socket (figs. 14 and 12), the circuit may
be completed or broken b}- the switch or kej*

already- descri,bed. When the circuit is closed,

the carbon thread becomes heated, from its

high resistance, to incandescence, and contin-

ues to glow, in vacuum, without burning, so

long as the current continues to flow. The
wires having a larger sectional area and higher

conductivity carrj- the current without percep-
tibly warming. By varying the length or sec-

tional area of the carbon thread, keeping the

electromotive force constant, Edison has varied

the eandle-^)ower of his lamps.
For example : let the electrical resistance be

represented by R, the sectional area of the

wire or carbon bj' S, the length by i, and the

constant, dependent on the material of which
the conductor is made, by a; theu S li =^ a L,
from which simple equation the relative sizes

of carbons and wires may be determined, and
proportioned to - the tension in the circuit.

Mr. Edison employs a number of ditferent-

sized dj'uamos, which he designates by letters
;

but he winds them for but two tensions, i.e.,

the A and B circuits. The A lamp belongs

to the A circuit, as its carbon thread is of such
resistance that the B circuit would heat it to

onlj- a cherry red. A B lamp, however, in the

A circuit, would acquire an intense brightness,

but its duration would be verv limited. Two
B lamps in series, in the A circuit, would, by
their augmented resistance, glow at about their

normal incandescence.

The average life of a lamp is said to be
about 1,000 hours, when kept up to its normal
incandescence ; but they will last much longer

if their brightness is a little suppressed. This
may be effected either b}' throwing iu resist-

ance, or by slowing the engine. On board
ship, however, about as many lamps are broken
by accident as from natural deterioration.
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The cost of the lamps is one dollar each ; ami,

at the i)resent rate of consumption from all

causes, the annual expenditure will be 5G lamps.
The dynamo is run about 2,190 hours per j-ear

(about six hours per day), with an average of
about 47i lamps in circuit, so that the annual
lamp-hours would be about 104,025 (2190 x
47.5). Thus it appears that our lamps will,

at present consumption, last us in the neigh-

borhood of 1,857 (i"ip5^) hours e.ach.

Description of lamps.

DceignntioD
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tions in suitable localities in tliat country. We'were
able to carry out the first part of our plan in accord-

ance with our wishes; for the commission found
abundant opportunity, during its stay in Alexandi-ia,

to collect the material necessary for its preliminary

researches. This was mainly due to the active co-

operation of the physicians of the Greek hospital, who
furnished us working-rooms, permitted us to study
the cholera cases in the hospital, and placed the bod-
ies of those who died of the disease at our disposal.

At first the commission had two rooms of the hos-

pital, adjoining each other on the ground-floor, and
well lighted. In one room tlie microscope work was
carried on, and in the other the culture experiments.

The animals experimented on were at first brought
into both rooms. But when their number had been
increased, it was thought too dangerous to manipu-
late the material for infection in the same rooms in

which we had to spend nearly the entire day, and
they were accordingly removed to another room in

the old hospital ; and there the experiments on infec-

tion were made.
The material for experiment was obtained from

twelve cholera patients, and ten bodies of individuals

who had died of the disease. The cases of nine of

the patients were studied in the Greek hospital, two
in the German, and one in the Arabian. The symp-
toms corresponded in all cases with those of true

Asiatic cholera. Specimens of the blood, of the vom-
lUed matter, and of the dejections of these patients,

were taken, and submitted to examination. It was
soon apparent that the blood was free from micro-

organisms, that the vomited matters were compara-

'tively poor in them, but that the dejections contained

a, considerable quantity; and the latter material was
therefore mainly used in the infection experiments

with animals.

Although the number of bodies used for dissection

was small, the material they afforded was of the great-

est service in localizing the disease. They represented
the most varied nationalities (three Nubians, two Ger-
man-Austrians, four Greeks, and one Tnrk), were
of different ages (two were children, two over sixty
years of age, and the others between twenty and
thirty-five years), and the duration of the disease va-
ried in the different cases. The most important fact,

however, is that dissection could be begun imme-
diately or in a few hours after death. The changes
produced in the^ organs, and especially in the intes-

tines, by putrefactive decomposition shortly after

death, which render microscopical examination difli-

cult, and its results generally entirely deceptive, were
thus effectively guarded against. I wish to lay par-

ticular stress on this circumstance, because it is

hardly probable that such excellent material for

microscopic examination as we obtained could be
found in other places.

The appearances of the bodies, as well as the symp-
toms of the sick, left no room for doubt that we had
to deal n'ith true cholera, and not, as at first supposed,
with diseases resembling cholera, — the so-called
' choleriform ' and 'choleroid' diseases.

We were unable to detect any organized infectious

matter in the blood, or in the organs which are

usually the seat of micro-paraiites in other infectious

diseases; viz., the lungs, spleen, kidneys, and liver.

Occasionally bacteria were found in the lungs; but it

was clear from their forms and position that they had
nothing to do with the processes of the disease, but
had entered the lungs from the vomited matter by
aspiration. In the contents of the intestines, just as

in the choleraic dejections, there was an extraordi-

narily large number of micro-organisms of different

kinds, no one of which was present in excessive pro-

portion. There n'cre also no special indications

which could enable us to dra'w any conclusions as to

their connection with the disease. On the other

hand, the examination of the intestine itself gave a

very important result. In all cases but one, a specific

form of bacteria was found in the walls of the intes-

tine. The exception was in the case of a patient who
had died of a sequela several weeks after the cholera

had subsided. These bacteria -n-ere rod-shaped, and
therefore belong to the bacilli. In size aftd shape
they most nearly resemble the bacilli of glanders.

In cases where the intestine showed the sliglitest evi-

dence of change, the bacilli had penetrated into the

tubular glands of the mucous coat, and had set up a

considerable irritation thei'e, as was shown by the

distension of the glands, and the accumulation of

jnany-nucleated round cells in their interior. In many
cases, top, the bacilli had worked their way beneath

the epithelium, and had penetrated between it and
the gland membrane. Moreover, they had planted

themselves in large quantities over tlie surface of the

villous coat of the intestine, and had penetrated its

tissue. In severe cases of the disease, where there

was a bloody Infiltration of the raucotis coat of the

intestine, the bacilli were present in great numbers,

and had not confined themselves to the invasion of

the tubular glands, but had entered the surrounding

tissue in the deeper layer? of tbe mucous coat, an(}

sometimes had penetrated to the muscular Coat.

The villous coat was also thickly covered with them
in such cases. The principal seat of all these changes
was found to be the lower part of the small intestine.

In investigations like the present, the examination
ought to be made on perfectly fresh bodies, because
putrefactive decomposition can induce similar growths
of bacteria in the intestine. From this consideration

I was unable last year to attach any value to the dis-

covery of the same bacilli in the same position in the

intestines of cholera patients which I had obtained

directly from India, because I was afraid of compli-

cations with post-mortem changes. This former dis-

covery, which was made in the intestines from four

bodies of persons who had died of cholera in India, is

now confirmed, because there can be no error in the

present case due to decomposition in the Egyptian
bodies. The inference, too, that the correspondence

in the conditions of the intestine in the Indian and
Egyptian cholera may be taken as a further indica-

tion of the identity of the diseases, is not without
weight.

The number of bodies of cholera patients used by
the commission for examination, it is true, was small.
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Bacilli were found in all the fresh cholera cases, but

were wanting in the case where death had occurred

after the symptoms of cholera had disappeared, and
in others where death had not occurred from cholera,

in wliich examinations were made for the sake of

comparison ; so that there can be no doubt that these

organisms liave some connection with that disease.

But it is too much to conclude yet that bacilli are the

cause of cholera because they are found in the mu-
cous coat of the intestine of cholera p.atients. The
inference might be reversed; and we might say that

the disease produces such changes in the mucous
coat, that some of the many bacteria present there as

parasites are able to penetrate the tissue. A decision

of the question, which of the two views is correct, —
whether the infection or the bacteria invasion comes
first, — can only be settled experimentally by collect-

ing the bacteria from the diseased tissue, breeding

them by ' pure culture,' and then reproducing the

disease by infection experiments on animals. For
this purpose it is necessary, first of all, to have such
animals at our disposal as are susceptible to the in-

fectious matter; but in spite of every etl'ort to infect

animals with cliolera, it has not yet been demon-
strated that they can be made to take that disease.

Experiments Iiave been tried with rabbits, guinea-

pigs, dogs, cats, monkeys, pigs, rats, etc., but always

without success. The only statements to the con-

trary, worthy of notice in this connection, are the

accounts of Thierscii's experiment with mice wliich

he fed with the contents of the intestine of a cholera

patient, and which were tlien attacked with diarrhoea,

and died. This experiment has been confirmed by
reliable experimenters, like Burdon-Sanderson, and
has been criticised, and the conclusions drawn from
it disputed by others. We considered it necessary to

repeat this experiment because it was of the utmost
Importance for our purpose to discover some species

of animal capable of infection witli cholera.

I'Varing that tlie reiiuisite number of mice could not

be obtained at once in Alexandria, we carried fifty of

those animals with us from Berlin, and began the

infection experiments with them. We also experi-

mented with monkeys, — because they are tlie only

animals susceptible to certain human diseases, sucli as

small-pox and relapsing fever, — and, besides these,

with a few dogs and chickens. But, in spite of all

our care, the experiments were failures. The most
varied samples of vomited matter, choleraic dejec-

tions, and contents of the intestines from bodies of

persons dead of cholera, — sometimes fresh, some-
times after standing some time in a cool or warm
place, and sometimes in a dried condition, — were
fed to these animals; but no symptoms of cholera

appeared, and they remained perfectly healthy.

Besides tliis, 'pure culture' experiments were
made with bacilli taken from the contents of the

intestine and its walls. The material obtained in

this way was fed to the animals, and inoculation

was also tried. This latter method, with the products

of the ' pure culture,' sometimes produced septic dis-

eases; but no symptoms of cholera appeared.

That the material of the disease is very often con-

tained in the dejections of cholera patients in .an ac-

tive form, is shown in several ways, and particularly

by the frequency of the disease among washerwomen
who wash clothes soiled with such dejections. A
case in point occurred during tlie present epidemic

in the Greek hospital, where a washerwoman who
washed for the cholera hospital exclusively was taken,

with the disease. It is therefore certain, tliat, of the

numerous samples used in our experiments, some
at least must have contained the infectious matter.

But since our experiments were failures, it must be
assumed, either that the animals we used are not
susceptible to cholera, or that we had not discovered

the right method of producing infection. At any
rate, the experiments ouglit to be repeated and modi-
fied; but, with the material now at our command,
there is little prospect that they would prove suc-

cessful.

Our want of success may possibly be explained in

still another w.ay, wliich is this. In a place visited

by the cliolera it is usual for the disease to cease

before all the inhabitants have been attacked; and,

although the infectious material is scattered about

in great quantity, fewer and fewer persons are affected

by it, and the epidemic at last dies out in the midst
of individuals callable of taking it. This circum-
stance can only be explained on the theory that the

infectious matter loses its activity, or at least be-

comes uncertain in its action, towards the end of the

epidemic. If, therefore, human beings become less

su.«ceptible to the infection of cholera towards the

end of the epidemic than at its outbreak, it can
hardly be assumed that the animals used for exjieri-

ment, of whose susceptibility to infection we know
nothing, should differ from tliem in this respect.

And for our experiments we could only obtain mate-
rial which had been collected towards the end of the
epidemic, and which must be presumed to have been
more or less inactive. It is of course possible, tliat

under suitable conditions, such as the outbreak of

a cholera epidemic, the infection of animals with the
disease miglit be successfully accomplished ; and such
would be the proper time to determine by experi-

ment whether the bacilli I observed in the mucous
coat of the intestine constitute the true cause of

cholera.

However far the commission may still be from a
complete solution of the problems proposed to it,

and although its labors have contributed little which
may prove of practical value in combating the chol-

era, yet, considering the unsatisfactory conditions
under which the experiments were made, and the
short time the commission was able to devote to

them, the results thus far obtained should be re-

garded as encouraging. The experiments fully an-
swer the original purpose of localizing the disease,

and, by ascertaining the constant presence of char-
acteristic micro-organisms, have supplied the first

condition for the investigation of infectious diseases,

and afforded a determinate object for further re-

search.

From the foregoing statements, it is clear that the
commission can accomplish no more in Alexandria
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than has alrearly been done. It miglit be thought

that it could pursue its investigations in some other

place in Egypt where the cholera prevails, but there

are insuperable objections to such a plan. The chol-

era lias disappeared from all the large cities of the

country, and only holds its own in the villages of

upper Egypt; and an attempt to carry on our experi-

ments in that part of the country would meet with

the strong disapproval of the Egyptian government
on account of the disagreeable complications in

which the condition of affairs there might involve us.

Moreover, I have been assured by responsible persons

well acquainted with the Egyptians, that it would be

impossible to obtain material for dissection in Egyp-
tian villages ; and for these reasons I must renounce
all hope of following the course of the cholera up the

Nile. The disease also, contrary to all expectation,

appears to have gained no foothold in Syria. Since the

investigations now in progress will occupy only about

two weeks, the work will soon have to be temporarily

suspended. The commission, however, entertains a

strong desire to prosecute its i-esearches further, and
satisfy the object for which it was created. It would
be a great disappointment if the results it has already

reached should prove fruitless from want of further

experiments. The only opportunity which is af-

forded us at present for continuing our researches is

in India, where the cKolera is still prevalent in sev-

eral large cities, particularly in Bombay, and is not

expected to subside immediately. It is also proba-

ble that we could gain access to some hospital there,

and repeat the work which proved so valuable in

Alexandria. In case, in your excellency's opinion,

it should be deemed advisable to continue the re-

searches of the commission, and extend the field of

its labors to India, I am ready to continue in charge

of its management.

I must also say a few words about the additional

labors which the commission has found time to pros-

ecute in connection with its researches on cholera.

Egypt is full of parasitic and contagious diseases, and

it was not difficult to obtain suitable material for

the examinations we wished to malce in order to

control the results obtained in studying the cholera,

and also to settle some general questions bearing on

infectious diseases. For example: I dissected* the

bodies of two persons who had died of dysentery.

In one case, where the patient had died of an acute

attack, there were parasites in the mucous coat of the

intestine which did not belong to the bacteria group,

and were unknown. I also dissected the body of an

Arab who had died in the Arabian hospital of malig-

nant disease. The disease in this case was probably

taken from sheep, which are imported into Egypt from

Syria in great numbers, and die of anthrax en masse.

I was also alforded an opportunity to ol)serve six cases

of bilious typhus in the Greek hospital. This dis-

ease closely resembles yellow-fever, with which it is

often confounded, and presents much interest to .the

student. Three of these patients died, and were dis-

sected.

Besides this work, repeated examinations were
made of the micro-organisms iu the air, and the

drinking-water of Alexandria. It time allows, I in-

tend to study the Egyptian ophthalmia..

The labors of the commission, which from their

nature were very trying and fatiguing, and for the
most part of a disagreeable character, were rendered
doubly irksome by the high temperature prevailing

in the city. It has been impossible to interrupt

the work a single day until now. Nevertheless, the

members of the commission are in good health, and
have only suffered from some slight complaints, due
to a change of climate, which soon disappeared.

However, as soon as the condition of the work will

allow, I consider it advisable for the commission to

rest a few days. I intend, therefore, to go with it

to Cairo for a short time, partly for the sake of

recreation, and partly in order to visit the principal

seat of the cholera in Egypt, and make further obser-

vations there.

THE PHYSIOLOGICAL STATION OF
PARISH— 1.

We have seen in the last few years all kinds of

establishments erected to provide for the new needs
of science. Laboratories, althongh great discoveries

have been made in them, have become in certain re-

spects insufficient. In the study of organized bodies,

as in that of the physical forces of the earth, one is

soon brought to a standstill if he cannot study nature

in her own domain.
Special establishments for certain sciences, astron-

omy for instance, are a necessity; and lately nat-

uralists have perceived the insufiBciencj'of the means
placed at their disposal. Maritime stations, gardens
for acclimation, experiment stations, agricultural

stations, stations for vegetable chemistry or experi-

mental medicine, — all these have responded to the

development of certain branches of science.

Physiology, almost the only exception, has been, up
to the present time, dependent upon laboratories.

These are, in France at least, wretched places, poor
and unhealthy, where the investigators are obliged

to live in the hope of discovering the properties of

the tissiies, and the functions of the living organs.

There is discovered the action of medicines upon the

living organism, of poisons, and the various chemical

and physical agents; there, by means of vivisection,

or by the use of the xsroper and delicate instru-

ments, the inner mechanism of the vital functions

is analyzed.

This condition of destitution could not continue. It

is evident, that with the means at its disposal, within
narrow limits, and compelled to operate upon a few
lower animals, physiology could not hut remain be-

hind the other sciences. In any case, it could not
hope to attain its full development : it must abandon,
without practical ai^plication, the knowledge that it

had obtained at the cost of so great efforts.

In the last half-century physiologists have written

a large number of works on the nervous and muscular
systems. We have learned to distinguish the nerves

I By B. J. Makbt of the French institute. Translated from
La Nature.
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of sensibility and those of movement; to determine

the courses of the two kinds of nerves in llie various

parts of the body. We know how excitations, accord-

ing to their intensity or nature, act on these organs.

We have measured the rapidity with which that still

mysterious agent, which bears to the muscles the order

for motion, travels in the nerves and in tlie spinal

marrow. We have separated the action of the nius-

cles in their elements, — undulatory vibrations which

traverse the length of the muscular fibre. Finally,

we have studied the nature of contractions, and know
how fatigue, heat, cold, and poisons affect these

movements.
On the other hand, while considering the mechani-

cal conditions of animal locomotion, we have deter-

mined, from a kinematic stand-point, the characters of

the various movements of man and animals. We have

classified according to their kind the different bony
Jevers of the skeleton, have determined the centres

and radii of curvature of the joints, and have esti-

mated the momentum of the opposing forces which
represent the power and the resistance in the animal

machinery.

It appears now that every thing is ready, and that

physiologists have only to apply these studies to the

various problems of practical life. They will teach

us, doubtless, how best to utilize the muscular work of

man and of the domestic animals; they will lay down
rules which shall control the physical exercises of

the young, the work of the artisan, the drill of the

soldier.

Unfortunately it is not so. Limited as they are,

physiologists are scarcely able to study the vital func-

tions in man and the more important animals

;

besides, the usual method, vivisection, which has dis-

closed so much in regard to the properties of tlie tis-

sues and the functions of separate organs, cannot

discover the regular action of normal life.

The writer of this article has spent long years in

his search for methods and an apparatus capable of

faithfully interpreting the external signs of the func-

tions of life. The pulsations of the heart or the arte-

ries, the respiratory movements, the contractions of

the muscles, record themselves with this apparatus,

and obtain, for analysis, curves in which the least de-

tails of the movements are represented. The object

of other instruments is to trace the course traversed

by a man or by an animal, or to express the efforts

developed as functions of the time. Recently, instan-

taneous photography has completed the knowledge

of physiological movements, so that to-day we can

easily solve most of the problems of the animal mech-

anism.

But if the methods were perfected, if new appara-

tus were invented, all the difficulties would not be re-

moved; for it is not in the ordinary physiological

laboratories that one can study the motions of a bird

on the wing, of a galloping horse, or of a man walk-

ing, running, or performing some other muscular ex-

ercise. It w-as to promote these researches on the

physiology of man and animals, that the physiologi-

cal station, of which we will give a description, was

erected.

Only the municipal council of Paris could grant

land adequate for this kind of experiments. There

was a very convenient place on the Avenue de.s

Princes, near the Porte d'Auteuil. With the gener-

osity always shown when science is concerned, the

council granted these lands, and even voted a subsidy

to cover a part of the expense of experiments. On
the other side, Mr. Jules Ferry, the minister of pub-

lic instruction, pleaded warmly before the chambers

in favor of llie contemplated establishment. A law,

passed in August, ISSL', granted the sums for the con-

struction of the necessary buildings. The work was

pushed actively forward during the last autumn and

winter, and in March experiments were begun at the

physiological station.

The practical applications of physiology are infinite;

but in this vast number there are certain (|Uestions

whose solution is near at hand, certain others for

which nothing is prepared. The management of the

physiological station, although the subsequent needs

are foreseen, is, for the present, arranged for the

study of the animal mechanism; and the experiments

under progress relate to human locomotion.

The problems which i>resent themselves first of all

are the following: 1°. To determine the series of

motions which are produced in human locomotion of

various kinds, — walking, running, leaping; 2°. To
search for the external conditions which influence

these motions; those, for instance, which increase the

rapidity of pace or the length of step, and which thus

exercise a favorable or an unfavorable influence up-

on the locomotion of man ; 3°. To measure the en-

ergy expended each instant, in the various acts of

locomotion, in order to discover the most favorable

conditions for the utilization of this energy. Instan-

taneous photography, and various other appliances of

the graphic method, help to solve these problems,

which are impossible to direct observation.

Before entering into the details of the experiments,

we will describe the general arrangement of the physi-

ological station. Fig 1. shows the land and the build-

ing as a whole. A circular and perfectly level course

is laid out in a piece of ground used by the city of

Paris as a nursery. This course has two concentric

track's: the inner one, four metres wide, is for horses;

the outer one, for men. Around these tracks runs a

telegraph-line, whose poles are fifty metres apart.

Every time a walker passes a post, he causes a tele-

graphic signal ; an<l this is recorded in one of the

rooms of the principal building. We shall refer later

to this kind of automatic record, by means of which,

for every minute, the rapidity of the walk, the accel-

erations and diminutions, and even the number of

steps, may be known. In the centre of the course is

an elevated platform, on which a merhanical drum
beats the time for the step. This drum is worked by

a special telegraph-line, coming from a room in the

large building where the rhythm is maintained by a

mechanical interrupter.

From the centre of the course runs an iron track,

on which rolls a little carriage forming a photographic

studio. From within this apartment a set of instan-

taneous pictures of the men and horses whose gaits
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are to be studied, may be taken. These photographs

are taken as the walker passes before a black screen.

Finally, the dynamographic studies, to measure the

energy exerted in the various muscular motions, are

possible by means of apparatus which will be de-

scribed later.

Our readers are already familiar with the history,

in detail, of the applications of instantaneous pho-

tography to the analysis of the locomotion of man and
animals. Many have seen the beautiful pictures ob-

tained by Mr. Muybridge, who has succeeded In pho-

tographing a horse running at full speed. For the

pear in white the men and animals whose pictures

are being taken, as well as the instruments for meas-
uring the distance run, and the time consumed be-

tween two successive photographs.

Fig. 2 represents the photographic chamber where-

the experimenter is. This room is on wheels, and
is arranged on an iron track, so that it may ap-

proach or move from the screen, according to the

objectives which are employed, and the desired size

of the photograph. Generally it is convenient to

place the photographic apparatus about forty metres
from the screen. At this distance, the angle at which.

Fis. 1. — Physiological station

requirements of the physiological analysis of move-
ments, we have substituted for the complex apparatus

of Mr. Muybridge a simple contrivance, giving on the

same plate the successive positions of a man or an ani-

mal at various instants of his passage before the black

screen. We shall refer to these experiments in order

to describe certain imjirovements which make the fig-

ures more clear, the time-measurements more exact,

and which, by multiplying almost indefinitely the

number of images, give a complete analysis of all

kinds of movements.
The apparatus employed at the physiological sta-

tion for the instantaneous photography of movements
comprises two distinct parts, — first, the photographic
apparatus, with the room on wheels, which holds

it; and, secondly, the black screen, on which ap-

the subject to be photographed is presented, changes
little during his passage before the black screen.

From the outside of this building may be seen the

red glass through which the operator can follow the

various motions which he is studying. A speaking-

trumpet enables him to direct the different move-
ments which ought to be made. The front wall of

the building is raised in the figure, in order to show
a revolving-disk, provided with a little window, across

which the light passes intermittently into the ob-

jective. This disk is of large size (1.30 m. in diame-
ter), and its window represents only a hundredth of

its circumference: hence, if the disk revolve ten

times a second, the duration of the lighting is only
one-millionth of a second. The movemement is re-

corded on the disk by wheel-work, which is wound
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by a crank, and set in motion by a weight of a hun-

dred and fifty kilograms placed behind the building.

A brake checks the disk. A clock-bell, regulated from

within, notifies an assistant either to set in motion or

to stop the disk.

Fig. 3 shows tlie interior arrangement of the cliam-

ber. The removal of one of the side-walls discloses

the photographic apparatus, A, placed on a bracket,

and directed toward the screen. This instrument

receives the long and narrow sensitive plates, which
just admit the image of the whole screen. The
plates which give the best results for the shortest ex-

posures are those of Van Monckhowcn of Ghent,

and that of Melazzo of Naples. At B is the revolv-

The low mean temperature is also made a subject of

note.

Georgia. — In this state there has been no general

rain since April "23, and the crop reports are in con-

sequence unfavorable. Cotton averages sixty-two per

cent, and corn seventy-six i)er cent, of the usual

yield. The temperatures ranged between 45°, the

minimum in the northern portion, and 95°, the maxi-

mum in the southern section. The average rainfall

was 1.57 inches.

Indiana. — The temperature averaged 3.5° below

the normal for September; and frosts occurred on the

Gth, 10th, and 26th, damaging late corn and other

vegetation. The prevailing wind was north-east.

ViG. 2. — Rolling photogr

ing-disk, which produces the intermittent light; at

D, a shutter, which is raised vertically at the begin-

ning of the experiment, and falls at the end in order

that the light may enter the apparatus only during

the time absolutely necessary. £ is a long slit which
unmasks before the objective the field in which the

movements to be studied are taking place. The dark-

ness of the chamber permits one to handle at his

ease the sensitive plates, and to change them for each

experiment,
( To be continued.)

SFA'TEMREll REPORTS OF STATE
WEA THER-SER VICES.

These reports emphasize the general lack of rain,

which, without exception, was characteristic of the

weather prevailing in every state issuing reports.

The rainfall ranged from 0.1.") inch to 5.98 inches,

averaging 1.09 inches for the state.

Kansas. — At Lawrence the rainfall was smaller

and the leniperatiu-e lower, with one exception, than

any other September for sixteen years. Kain fell on

seven days, and there was but one thunder-shower.

The mean cloudiness was 40..33 per cent^ the month
being 0.31 per cent clearer than usual.

Missouri. — At St. Louis the rainfall was less than

a hundredth of an inch, which has not happened

before since Dr. Engelmann began his observations

in ISJO. The normal rainfall at St. Louis is three

inches. Several other stations report no rainfall.

Light frosts occurred, but without material damage
to the corn-crop, except over limited areas on low

ground.

Ohio. — The barometric conditions were normal;

but the temperature was about four degrees below the
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average, and the rainfall showed a deficiency of near-

ly an inch. The bureau is gradually increasing the

number of stations, and malies special efforts to have
its observers supplied with standard instruments. In
addition to its regular stations, it invites the co-ox^er-

ation of voluntary observers, and will furnish relia-

ble instruments at reduced prices. The rainfall chart

published by this service is deserving of being intro-

duced into other similar reports. '

Tennessee. — The continued drought has damaged
the crops, especially in the eastern portion; but in

the middle portion the crops are in fair condition.

Frost visited some localities, the temperatures in the

state ranging from 32° to 95°. The prevailing wind
was north; the average rainfall, 2.06 inches; the aver-

age number of clear days, 14.

LETTERS TO THE EDITOR.

Teaching language to brutes.

Is it not quite conceivable that some of the lower
animals might be taught to use human language
rationally? No doubt the reasons for a first hasty
answer in the affirmative would be that the animals
seem so intelligent as sometimes even to reason, and
that they have, in fact, often had human words put
into their mouths, and that they seem sometimes to
have a language among themselves. Yet, after all,

cannot their intelligence, and even wisdom, and oc-
casional apparent reasoning, be satisfactorily ex-
plained, without attributing to them true reasoning,
as the result of hundreds or thousands of generations
of experience and transmitted memory, by which cer-

tain objects or actions become associated with a feeling
of pleasure or pain that induces pursuit or avoidance?
How few, indeed, are the cases that cannot readily

be so explained, where an animal appears at first'

sight to exercise a reasoning-power! and bow ex-
tremely simple the effort seems then to be!
True reasoning can always be reduced to the syllo-

gistic form, in effect a statement that what is true
of a class is true of something in that class. In order,
then, to reason, properly speaking, it is nccessai'y to
use a general term (a word or sign with the meaning
of a common noun ) to indicate the class ; and, as we do
not know of any evidence that brutes have such words
or signs, we have no proof that they can reason. In
like manner, the lack of evidence that they can rea-
son goes far towards showing that they have no lan-
guage that includes such general terms, though it

may be true that they sometimes understand words
in a singular (not general) sense, and have similar
expressions for their own feelings.

The question, then, is whether brutes may not be
taught the intelligent use of general words or common
nouns, which would enable them to reason. As the
step does not seem so very enormous from the unde-
niable intelligence of some brutes to the lowest form
of generalization, it is perhaps worth while to con-
sider how they might possibly be taught to take the
step, in hope, that, having once taken it, tliey might
be led farther with still greater ease. Since the idea of
plurality appears to lie at the very bottom of the idea
of class, number would perhaps be the first and
simplest step in generalizing, — number, that is, the
regarding things merely as individuals or units. It
is a step beyond, to regard things as alike in more
complex respects. If that is so, the first effort might
be made to teach how to count, and, of course, at the

beginning only to count up to two. If that can be^

accomplished, still further counting can unqueslion-
ably be taught, and no doubt by degrees a much
greater amount of generalization and reasoning itself.

Does it seem impossible that a brute may learn to
associate invariably the word ' one ' with a single ob-
ject, and ' two ' with a pair of objects, no matter of
what kind? At first the two objects should always
be two like ones; but by degrees a difference in them
might be allowed. The teaching of common names
might next be taken up; or it might be l)egun along
with the counting, but without the confusing addi-
tion of any plural termination. Kven if the mere
counting up to two could not be taught successfully
to any single individual brute, yet the end might
nevertheless be attained, perhaps, in several genera-
tions.

The question tlien comes. With what animal would
it be best to begin such experiments,— whether with
monkeys, or elephants, or birds, or ants? Of course,
articulation is not essential ; for a language of signs
might be devised suitable to the animal, — a language
corresponding to the deaf-and-dumb one of signs, or
to one using the Morse alphabet, or something like it.

Elephants are very intelligent, but so very long lived

that it would take ages to observe the effect of training
through many successive generations. Perhaps the
convenience of excellent articulation and rapid propa-
gation, both combined with apparently good intelli-

gence, might give the preference, on the whole, to a
talking bird, such as the Indian mynah. L. B.

Nov. 9, 1883.

Climate in the cure of consumption.
In your issues of Sept. 28 and Oct. 5, Dr. S. A.

Fisk of Denver, Col., compares the climates of the
principal health-resorts of the United States with one
be happens to represent, i.e., Colorado. At the com-
mencement of his paper the writer states that " he
has given the data for Augusta, Ga., as the best sub-
stitute for Aiken, S.C., at which place there is no
signal-station; and, in doing so, he thinks that he is

presenting data which will fairly represent the cli-

matic condition of Aiken." To those familiar with
the two places, this is, indeed, a most astounding
revelation; and, with your kind permission, I hope to

prove, that, although socially very dear to each other,
they have climatically but little in common. Augusta
is built upon a marshy flat on the Savannah Eiver,
which at times overflows its banks, and submerges a
portion of the city; while Aiken is located in what is

known as the sand-hill region, five hundred and
sixty-five feet above sea-level, which is higher than
any other town or village witliin a radius of seventy
miles. The soil of the latter place is dry and porous;
and to obtain water, wells have to be sunk to a depth
of from a hundred to a hundred and twenty feet;

and there is no water-course within two miles of the
town, and even at that distance there are but brooks
or small creeks. The result of this absence of soil-

moisture, and of large bodies of water, would of itself

tend to diminish the amount of humidity in the at-

mosphere; but this is still further diminished by the
absence of any hill or mountain to interrupt the free
circulation of the wind. Augusta, on the contrary,
is situated, as before stated, on a plain lying between
a range of bills and the river. AH this would lead
one to expect that the climate of Aiken would be ex-
tremely dry ; and that this is really the case is proved
by carefully conducted observations extending over
many years, which show that the average relative

humidity, fifty-eight percent, is lower than that of any
other station east of the Rocky Mountains, and eleven
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degrees less than the figure given by Dr. Fisk as the
mean of four years' observation at Augusta. As fur-

ther proof of ilic dryness of the atmosphere of Aiken.
I would direct attention to the absence of mould
on boots and shoes, and to the fact that guns, and
even delicate surgical instruments, may be e.xposed to

air for months at a time witliout rusting. There are
many other differences between the climates of Aiken
and Auijusta; but the above is sufficient to show tliat

Dr. Fisk has indulged in an inference, when, with
a little trouble, he could have obtained facts, the
meteorological data for Aiken being on file at the of-

fice of the chief signal-office, I'. S. A., since the estab-
lishment of that bureau, and prior to that time at
the Smithsonian institution, not to speak of various
ptiblications on the climate of Aiken, which have
appeared in the different medical journals of the
country.

W. H. Geddings.
Aiken, S.C., Nov. 5, 1883.

On the possible connection of the Pons-
Brooks comet ^vith a meteor-stream.

I desire to call attention to some slight evidence of

the existence of a meteor-stream wliicli may possi-
bly stand in some sort of connection with the Pons-
Brooks comet. From an examination of all the
available material of published meteor-tracks in the
interval Dec. .5-8, I find, that .after excluding those
manifestly emanating from the well-known and ac-
tive radiants in Andromeda. Gemini, and Taurus,
there remain twenty-three meteors observed by Heis
on Dec. S,— about two-thirds of them in 1S47, and the
rest in 185.5. 1857, .and 1867, — and ten meteors ob-
served at Vienna, Dec. 7, 1868; all of which indicate
a strongly marked radiant in Draco. From these data
I have carefully determined the position of this radi-
ant, as follows:—

10 meteors on Dec. 7,

23 meteors on Dec. 8,

R.A.

198.0*

190.0

Decl.
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A strange sassafras-leaf.

The obsei-Aations upon the sassafras-leaves— a re-

port of which appeared in Science, no. 36— have
been continued tlirough the year, with results which
do not differ materially from those already given.
Three other forms, however, have been found, which
are given in the accompanying outline-engravings.
Fig. 1 shows a peculiar modification of the three-
lobed form, and differs from it in having the main
central lobe reduced to a slightly raised emarginate
end to the leaf. At first sight it seemed as if the leaf
had lost its middle lobe by some foraging animal; but
the absence of any roughness in the outline, and other
characteristics of the edges, preclude this view. The
form shown in fig. 2 helps to confirm the above view.
In this we have a three-lobed form, with the lateral

lobes unequal, and the central and upper portions of

ner in which this has been accomplished is simple,
and is fully shown by the outline given. The middle
lobe has become lobed upon one side,— a 'thumb'
has formed; and, were the lower portion of the leaf

removed, it would leave a 'mitten' of good shape.
The whole framework of the leaf has become some-
what distorted: the mid-rib does not take a direct

the leaf inverted heart-shaped (obcordate). The mid-
rib has stopped short, and divided into two equal
parts, which run to the tips of the two diverging
lobes. If this failure of the mid-rib to extend had
taken place earlier, a leaf might have been produced
similar to the one shown in fig. 1.

The most interesting of the three new forms is

shown in fig. 3. Here we have a happy combination
of the three-lobed and the ' mitten' form. The man-

course; and the lower lobes are neither equal, nor at

the same distance from the base of the leaf.

It is due the reader to state that these three forms
were all found upon the same shrub, — not a large

one, — and that only a single specimen of each was
discovered. These were all upon the same branch,
though scattered among fifty or so of leaves of the
three forms before described, and which, fi'om their

uniform presence, may be considered normal. How
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shall these lieviations be viewed? Is the foliage <;f the

sassafras pa--siiig through a period in which differeiit

forms of leaves are being tried to see which is best

adapted to the surroundings? It may be that there

is a tendency from the simple towards the more com-
plex; and fig. 3 shows the form which may be finally

adopted. This is a subject about which even the

philosophic botanists know but little; but, when one
finds these deviations from the common form, he can-
not help wondering after what end the plant bearing
them is striving. Btrox D. Halsted.

The thickness of the ice in New England in
glacial times.

In the issue of Scienck fftr Sept. 28, Professor
Wright corrects a reported statement of wliat he said

about the depth of ice over Xew England, changing
600 feet to «,000 feet, and giving as "proof the well-

known fact that Mounts Mansfield and Washington
show ice-action to a height above sea-level of between
five and six thousand feet.

It seems to me that the depth GOO feet must be
more nearly correct than 6,000 feet. The ice-sheet

over >few England must have had a thickness equal
to the height of these mountain peaks above the level

of the contiguous valleys. From the nature of the
case we cannot well prove a greater thickness, though
from theoretical considerations we may believe the
ice to have been much thicker. 4,370 feet, the ap-
proximate difference between the top of Mount
Washington and the Crawford House, must cover the

greatest differences in elevation between neighboring
valleys and mountains. The aver.age thickness of

the ice-sheet must have been much less (from this

proof), possibly not more than 1,000 feet. This thick-

ness would accord with what is believed to be the
thickness of the ice to the north-westward.
The glacial striae and drift-bowlders upon Mount

Washington at an elevation of 6,000 feet do not neces-
sarily lead to the supposition that the upper ice-sur-

face had that level in northern New England, and a
greater elevation to the north-westward ; for local

accumulations of snow and consequent ice must have
existed about the summits of the White, Green, and
Adirondack Mountains, as in Switzerhand and in

Greenland at the present time, and have constituted
the source of much of the ice which spread south-
ward over southern New England and New York.

L. C. WOOSTER.
Kurektt, Kan., Nov. 7.

Museum of the Indiana university.

In the account of the burning of the museum
building of the Indiana university, given in Science
for July 27, are one or two errors which need correc-
tion.

The Owen collection of minerals and fossils was
not entirely destroyed. Eight large cases, including
the great majority of the typical specimens of David
Dale Owen, were saved. The very perfect skeleton
of Megalonyx Jeffersoni was also saved.
No specimens belonging to Yale college or to Cor-

nell university were in the museum at the time of

the fire. About two thirds of the very large collec-

tion m.ade by Professor Gilbert on the Pacific coasts
of Mexico and Central America were destroyed; the
remaining third having been returned to the U. S.

national museum, to wliich institution it belonged.
f lA new fire-proof museum building is to be erected
at once, and the restoration of the collections lost

is rapidly progressing
BlouiDington, Ind.

D. S. JORDAX.

THE riSH-COMMISSrON BULLETIN.
Bulletin of the U.S. Fish-Commiision, vol. ii., for

1882. [Edited by Charles W. Smilev, A.M.]
Washington, Government, 1883. 467 p., illustr.

8°.

Ix looking over the pages of this book, we
find several papers of marked scientific value,

written bj- eminent specialists in biology and
fish-culture.— aiticlos which of tliemsclves are

sullicient to give this document a prominent
place upon the book-shelves of naturalists, and
to render it a valuable book of reference, espe-

cialh- to embryologists and fish-culturists.

The articles written by J. A. R^xler deserve

prominent notice ; for not only do tiiey have

an important bearing upon the subject of em-
bryology, but they also show the importance

of scientific treatment in hatching and matur-

ing fish-eggs. The two most important papers

by this author are, 1°, The absorption of the

yelk in the embryo shad ; 2°, Microscopic sex-

ual characteristics of the American. Portuguese,

and common edible oyster of Europe com-
pared. Several smaller papers by the same
author have especial bearing upon the success-

ful hatching and rearing of the food-fishes of

the Potomac.
The papers upon tiie distribution and spe-

cific character of fishes, with descriptions of

new species, will be of special interest to sys-

tematic ichthyologists. A large part of the

book is cora|)Osed of letters of greater or less

importance, written to the commissioner, main-

ly relating to the movements of fish in certain

districts. We are of the opinion tiiat a great

many of these letters might have been left out

entirely, without any serious loss to science.

They might at least have been judiciously cut

down, and published together as a series of

notes ; thus giving the important points, and

omitting the great preponderance of useless

words and sentences which one so frequently

finds in these letters. The last article in the

book is entitled, " A geographical catalogue of

persons who have stated that they are inter-

ested in fish-culture," by C. W. Smiley.

Sandwiched between these various papers,

we find one, which, in our estimation, is gross-

ly unfit for a scientific publication 'of such a

high standard. The title of this article is

' Life in the sea,' by J. B. Martens. It is

a translation from the Dutch ; and the author

is teacher of natural sciences at the seminary

of St. Nikolas, Belgium. From beginning to

end, it is an absurd misrepresentation of facts,

and deserves the severest condemnation. For
instance : we find in the introductory para-

grapli the statement that '' life in the sea
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shows still greater abundance and variety
"

than life on the land. We cannot understand

why such an article should be translated

from a foreign language at considerable ex-

pense to the commission. To say the least, it

shows a lack of discretion on the part of the

editor ; for, were articles of a popular nature

desirable, it would not be necessar}^ to incur

the expense of translating, since hundreds of

popular articles, with fewer misrepresentations,

and of far more scientific import, could be

found in our ordinar_y newspapers, and pub-

lished with much more credit to the commission.
When, moreover, it is an open secret that

there are papers of real scientific value, written

hy eminent naturalists, kept waiting for an
opportunity^ of appearing in one of the Fish-

commission publications by the great mass of

material to be issued before them, the follj^ of

burdening the pages of the Bulletin with ma-
terial of this kind becomes only too evident.

BRIGGS'S STEAM-HEATING.
Steam-heating: an exposition of the American prac-

tice in loarminc; buildings by steam. By Robert
BrigCtS. N.Y., Van Nostrand, 1883. (Van
Nostrand's science series.) 108p. 24°.

This little volume is one of the latest issues

in the ' Science series,' and is one of the most
valuable of a collection of monographs which
includes an unusual proportion of excellent

contributions to science and to engineering

literature. The author of the paper, Mr.
Robert Briggs, who died just before the pub-
lication of this last of his many papers on the

science and the arts of engineering, was well

known, both at home and abroad, as one of the

ablest writers in the profession. This paper
was written as his last annual contribution to

the proceedings of the Institution of civil en-

gineers of Great Britain, of which great asso-

ciation he had long been a member.
The subject of steam-heating is here treated

from a purely practical stand-point, and the

paper is full of useful information. An his-

torical introduction is given, in which the in-

troduction of this method of heating dwellings

is ascribed to the late Mr. Joseph Nason of
Boston, who was a pupil of the celebrated

Jacob Perkins. Later, Messrs. AValworth of
Boston, Gregg and Morse and Professor Mapes
of New York, Greenwood of Cincinnati, and
Tasker of Philadelphia, were influential in per-

fecting the sj'stem in the United States.

In heating by steam, welded wrought-iron
tubes are employed, united bj' a system of
.screw-threads, which have been brought to cer-

tain standard forms and dimensions peculiar

to the trade. The size of the tubes, and their

thickness, are also fi.xed in accordance with

settled standards. Tables are given of these

sizes. The forms of the various kinds of cou-

plings and other uniting parts arc prescribed by
standard practice, and the author gives tables

of their principal dimensions.

The steam-boilers in use in steam-heating
are usually, in the United States, either the

common horizontal tubular boiler, or that form
of the so-called sectional boiler known as the
' Babcock & Wilcox.' Both of these boilers

are stated to be practicallj' safe from disastrous

explosion. Probably one-half of all the boilers

in use are of the first type.

The two methods of heating most in vogue
are that in which ' live ' steam is carried direct

from the boiler to the heating-pipe, and that

in which ' exhaust-steam ' from a steam-engine

is emploj-ed. Both systems are often in use

together. Several methods of application of
the former system are practised, all of which
have advocates among old practitioners. Loss
of heat bj' conduction and radiation from the

heating-pipes, where such disposition of heat

is likeh' to be objectionable, is prevented by
the non-conducting coverings, such as hair-

felt, porous plaster, etc.

The diffusion of heat in the apartments to

be warmed is accomplished by the use of radi-

ators. The communication of heat to the air to

be warmed maj' be done either in the rooms
to be warmed bj' it, or before the air enters

the rooms. Direct radiation in the apartment
is effected b}- the use either of series of pipes

properly set, or of slabs of wrought or of cast

iron, hollow, and strong enough to receive the

pressure of steam safelj'. In many cases the

heating-pipes are placed overhead, and this sys-

tem has been found perfecth* satisfactory.

Systematic ventilation is usually combined
with steam-heating, and in large buildings

the air-currents are produced by the action of
blowing-fans. This method of heating and
ventilating is often carried out upon a very

extensive scale. A large office in New-York
Cit}' contains 1,923,590 cubic feet of space,

occupied by 1,300 people, and is heated by a

system in which are used 8 boilers having 1 73

square feet (16 sq. m.) of grate, and 8,000
square feet (743 sq. m.) of heating-surface.

The state lunatic-asylum of Indiana, at In-

dianapolis, contains about fifty per cent more
space.

Steam-heating is now adopted in the United
States for all larg* buildings. An appendix
to Mr. Briggs's paper contains tables of tiie
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more important data in use in the computa-
tion of efficiency, etc. Tlie book is likclj' to

prove very useful to engineers engaged in tliis

department of construction.

NEW-YORK AGRICULTURAL STATION.

First annual report of the board of control of the New-
York slate experiment-station, for the year 18S2.
Transmitted to the legislature, March 6, 18SS.
Albany, Weed, Parsons, and company, pr., 1883.

156 p. 8°.

The rapid multiplication of agricultural ex-

periment-stations in. this country during the

last few years has been one of the most en-

couraging signs of the times to those who have
at heart the advancement of agricultural sci-

ence, and the application of I'ational and scien-

tific methods to the prosecution of a calling

which has contributed, and will in the future

contribute, so much to our national welfare.

Since the establishment of the first state ex-

periment-station, somewhat more than sisj'ears

ago, their number has steadily increased, until

now there are seven such stations, besides

some half-dozen institutions which are experi-

ment-stations in fact, though not in name.
Those who are familiar with the gaiu which
has accrued to agriculture through the work
of such stations in other countries cannot but
be solicitous tliat the movement in our own
land shall be wiselj- guided, and that every
new station shall have a high ideal as regards

the kind and ([uality of its work.
The first report of the New-York state experi-

ment-station is worth}' of more than a passing

notice, for the reason, if no other, that it seems
to enunciate a view of the duties of an experi-

ment-station.

If we correctly apprehend the introductory

paragraphs of Dr. Sturtevant's report, he holds

tiiat an expeiimeut-station, or at least the

station of which he is director, should select

chiefly so-called ' practical ' subjects for inves-

tigation ; that is, as we understand it, subjects

pertaining to the art rather than to the science

of agriculture. This view has evidently been
put in practice during 1882. Thus a large

amount of work has been done in testing the

comparative value of divers varieties of field

and garden plants. Fifty-eight varieties of
garden-beans have been grown ; their times of
vegetating, blooming, becoming edible, ripen-

ing, the number and weight of seeds produced
per plant, etc., noted ; and a detailed descrip-

tion of the botanical characters of each variety'

prepared. Many varieties of other garden-
seeds have been compared in a similar man-

ner ; and the same is true of several varieties of

m;iize, oats, and barley. Other subjects of a

similar character are, the value, as seed, of

butt and of tip kernels of maize, of whole po-

tatoes aud single eyes various!}' cut, of level

and of ridge culture for potatoes, etc. We
would not be understood as implying that all

the work of the station is of this character, but

it is plain that the tendency has been in this

direction. The institution has been in many
respects more ncarl}' what is generally under-

stood b}' an experimental farm than an experi-

ment-station.

That the director of the New-York station

should hold a view of the duties of an ex-

periment-station ditfering from that generally

entertained is, of course, no ground for adverse

criticism, except in so far as it tends to ob-

scure the signification of the name. Neitlier

can it be claimed tliat the work done has not

been well done, or is not useful ; though we
venture to think that much of such work must
generally be published cither too earl}' to allow

of its being properly verified, or too late to

be of much service. What we object to is the

deliberate and avowed adoption, by the largest

and most liberally supported of the American
stations, of what seems to us a low view of its

duties to its constituents and to science,— a

view which fosters the demand, on the part of

the public, for a species of cheap experiments,

easily and rapidly made, and of little perma-

nent value.

An agricultural experiment-station exists

for the purpose of investigating the applica-

tions of natural science to agriculture. It is

primarily a scientific institution, concerning

itself with the science and not with the art of

agriculture, and, in our opinion, can only at-

tain to the best and most enduring success

wlien it keeps this fact steadily in view, and
devotes its energies mainly to the discovery of

new truths, and the verification of old hypoth-

eses, in the science of agriculture. That a

lower aim will prove more popular need hardly

be said ; and, since public institutions exist by
popular favor, that favor must lie secured in

some way. Moreover, it is impossible to draw
an exact line between experiments' which ad-

vance the science aud those which advance

the art. At the same time, fully admitting

that the work of an experiment-station ought

to be guided by tlie desires of its constituents to

a certain extent, we hold that it is equally

its duty to guide and educate public opiniou

to tiie point of supporting it in undertaking

work of scientific value.

We urge this, not simply because of the
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advantages to science, both agricultural and
to a less extent general, which would result,

but because we believe such a course to be the

onl_y one which will lead to enduring popularitj',

or j'ield gains to agriculture commensurate with
the outla_y. We are confident, that, if Dr.
Sturtevant will make it his avowed aim to do
as much real scientific work as possible, the

state will receive a far larger return for its

outlaj^ and that within no long time it will

acknowledge such to be the case ; while the

beneficial eflfects of such a course, in promoting
an appreciation of and respect for true science

among the people, would not be its least recom-
mendation.

Agricultural experimentation is attracting

increasing attention ; and it seems important
that a clear idea should be reached hy those

concerned in it of its proper aims and meth-
ods ; and this can be attained in no better wa}^

than hy a free criticism, on the part of all con-

cerned, of methods and ideas which seem to

them false or unwise.

HERRICK'S TYPES OF ANIMAL LIFE.

Types of animal life, selected for laboratory use in

inland districts. JJy C. L. Herrick. Part i.,

Arlhropoda. Minneapolis, 1883. 33p.,7pl. 8°.

The author sa}'s in the preface, that the notes

which this work contains are only a small part

of the material collected some j'ears ago for a
' Laboratory assistant for western students,

arranged upon quite a different plan.' Dur-
ing the delaj' in completing the proposed work,
the great need of it has been in a measure
supplied by repent works ; but as these treat

chiefl}' of marine forms, or such as require dis-

section, he has ' thought best to place at the

disposal of students and teachers in summer
science classes ' his notes on such tj'pes as can
be studied, while living, under the microscope.
The types selected are the larva of Corethra,

Canthocamptus, and Gammarus, which are de-

scribed, without directions to tlic student, or

explanations of metliods of work.

A text-book of this kind ougiit to be clearly

written, and accurate, a model for the student

;

but Mr. Ilerrick's work is far from tliis, and
no better than we might expect to find the

rough notes of the student in a ' summer sci-

ence class.' The description of tiie heart of

Chironomus, on p. 7, is throughout almost or

quite unintelligible, and ends with the state-

ment that ' the last chamber is closed behind,

and has the ostia quite a distance be3'ond.'

On p. '25 we have the opening of the green

or antennal gland of Gammarus described as
' an auditoiy or other sensorj- organ ;

' and on
plate 8, an antennula, or first antenna, figured,

for comparison, as the ' second antennae of

prawn, with auditory sac and secondary flagel-

lum.' The Copepoda are Mr. Ilerrick's spe-

cialty, and so we naturally turn to the cliapter

on Canthocamptus for better work : but in the

first paragraph we are told that the Copepoda
are divided into three sections,— Gnathostoma,
having ' the mouth-organs in the form ofjaws ;

'

while ' the other sections, Poecilostoma and
Siphonostoma, have the mouth-parts more or

less modified for piercing or sucking.' The
student may search long and unsuccessfuUj' to

discover what the ' Poecilostoma ' may be. la

this chapter, also, we naturally look for some
account of the ' heterogenesis ' of which Mr.
Herrick has written elsewhere, and find the

following :
—

"The young of Canthocamptus become fully de-

veloped sexually before they assume their final form;
and it is not unusual to find females bearing egg-sacs

which are not only much smaller than the parent,

but with considerable differences in the various
organs. This sort of heterogenesis is not uncommon
among lower Crustacea, for the mother may differ

much from the young till after they have themselves
produced young."

Grammatical, verbal, and typographical

errors so abound that it is needless to point

them out. The illustrations, engraved by the

author himself, are for the most part far from
accurate, and very rude.

WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

ASTRONOMY. '

Photographing the solar corona -without an
eclipse.— Dr. Huggins has continued his experi-

ments on this subject during the past season. He
has made use of a fine seven-and-a-quarter-inch spec-

ulum by the late Mr. Lassell (loaned for the purpose

by Miss Lassell). Three inches and a quarter of the

central portion only are employed, the light being re-

ceived a little obliquely, so as to throw the im.age to

one side, as in the Herschellian telescope, thus avoid-

ing a second reflection. The absorbent screens of

potassic permanganate, or blue pot-glass, have been

dispensed with, and an emulsion, prepared specially
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for the purpose by Capt. Abney, and containing only
chloride of silver, has been generally used for the

sensitive plate. This film is said to be sensitive only

to rays between h and //, oral least to be only slightly

affected by rays of either higher or lower refrangi-

bility. Between April 2 and Sept. 4, fifty plates have
been exposed on fifteen different days ; and all of

them are said to show a more or less distinct coronal

appearance around the sun.

The plates have been put into the hands of Mr.
Wesley, the celebrated engraver, who made the mag-
nificent plates of Mr. Kanyard's Eclipse volume ; and
he has prepared for each d.ay a drawing of what he
could make out on all the plates taken on that day.
" This was desirable," as Dr. Huggins says, "because,

whenever sufficient duration of sunshine permitted,

photographs were taken on silver-bromide films as

well as on silver-chloride plates: some photographs

were taken with the sun screened off by a brass disk

(close to the plate), others without it: also photo-

graphs were taken with the sun in different portions

of the field. As a rule, Mr. Wesley has introduced

into his drawings only those coronal features which
were common to all the plates taken on that day."

Four drawings were presented, each of them show-
ing incontestibly details belonging to the lower por-

tion of the corona. The paper was jiresented to the

British association. — (Brit, journ. phot., 188:3, 57.5.)

V. A. Y. [380

Saturn.— Dr. William Meyer of Geneva gives the

results of a large series of measures of Saturn and
his rings. The measures agree very well with those

taken in 1880. He also determined the position of

the belt in the southern hemisphere of the planet.

Encke's division was observed several times, and its

position seemed to be nearer the exterior edge on the

left than it was on the right ansa. On one occasion

the ball seemed of a grayish-blue tint, while the ring

was glittering white in color. — {Astr. nachr., 2,.5n.

)

Jt. MCN. [381
MATHEMATICS.

Equations of equilibriuni.— M. Appell remarks

that the analogies between the equations of equilib-

rium of a flexible and inextensible thread, and the

equations of motion of a point, have long been noted,

but that no one has put these equations of eciuilibri-

um into their canonical form, which would permit

the application of Jacobi's principles. M. Appell con-

siders first the case of a free thread acted on by forces

possessing a potential, and transforms the equations

of equilibrium into forms analogous to those giving

the motion of a point. He next introduces tlie no-

tion of generalized co-ordinates, </,, q,, q „ replacing

X, y, and z. The transformations made here are quite

similar to those given by Jacobi, in his Vorlesunijen

iiber dynamik. The author finally studies the position

of equilibrium of a thread acted upon by the s.ame

forces as before, but constrained to lie upon a given

surface. —(Co»ij)<es rendu.?, March 12.) T. c. [382

Parallel surfaces.— Mr. Craig gives expressions

for the ratio between the corresponding elements of

area on a given surface and its parallel. The rela-

tions between corresponding elements of length, and

the relation connecting the measures of curvature

on both surfaces, are also derived. The area of the

p.'irallel to the ellipsoid is obtained as the sum of

the areas of the given ellipsoid, a certain derived

ellipsoid, and a sphere whose radius is the modulus
of the parallel surface. — {Journ. fiir math., 188:!.)

T. c. [383
ENGINEERING.

Simple and compound engines on short
routes.— Mr. Boulvin has determined a series of

formulas expressing the relations between size of

vessel, weights carried, and distances traversed, and
the weights of the simple and the compound engine,

and finds, that, for short routes, the best form of en-

gine is the single cylinder rather than the compound.
He finds that for lines from twenty to sixty miles

in length, as those from Dover to Calais and from
Ostend to Dover, a gain of a knot an hour may be

obtained by the use of the simple engine instead of

the compound, in consequence of the saving in

weight of machineiy. On long routes the economy
is on the side of the compound engine, in consequence
of the saving in weight of fuel. The later practice

of English constructors has been in accordance with

this result, and with the principles involved in the

work of Mr. Boulvin. He constructs curves showing
the equations graphically, and illustrates their use by
examples. — {Ann. trav. publ., jlU.) k. ii. t. [384

Transportation by steamers on the Rhone. —
Mr. F. Moreaux has investigated the conditions uf

transportation by steam on the Rhone and other fast-

running and shallow rivers, and has incidentally

developed a new formula for the resistance of vessels,

which he applies in his study of the best methods
of transporting merchandise.

He takes an expression of the form

B - Ki S' + K. X ~ X S",
- P

in which J? is the resistance, Kj and K... are numerical

coeflicients, iS" and S" are the areas of the middle
body and of the tapered ends of the vessel : I and p
are the length and the breadth of these ends. The
values of the coeflBcients vary, according to stated

conditions, from 0.10 to 0.22 for A', , and from 0.4S to

above 2 for K.,. They can only be used, evidently, in

cases in which these conditions are definitely known.
Where used as by Mr. Moreaux, however, they give

very satisfactory results. The formula is applied

to a river-navigation, now conducted largely with

steamers about 135 metres long, 7 wide, 1 metre in

draught, with 8 square metres area of immersed mid-

ship section, 1,100 square metres area of wetted sur-

face, and 900 tons displacement. Their engines are

of 1,150-horse power, ami their speed is about 4J
metres per second. The current is, in places, nearly 4

metres. Mr. Moreaux concludes that the best system

for such river-transportation is that in which is used

what he calls the ' Bateau mixte a ancres,' which is

fitted as a towboat, but which is also supplied with

anchors of peculiar form and of great holding-power,

by which the tug may be held at the head of a rapid,

and then, by hauling in a tow-line attached to the

tow, bring the latter through into still water. Two
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such boats sometimes act alternately, the one hauling,

while the other is getting a new position ahead. The
advantages thus secured are, that the propelling craft

is not detained at either end of the line of trans-

portation; that transshipment and the breaking of

bulk are avoided ; that the rapids are surmounted with

comparative ease; that canal-boats are thus trans-

portable from river to canal, and the reverse, making
long trips through river and canal, and thus saving

expense of repeated handliag of merchandise. This

system is pi-oposed for use between Aries and Lyons.

The avithor proposes the connection of Aries and

Marseilles by a canal, and the continuation of this

system through the waterway thus formed. — {Mem.

soc. ing. civ., April.) B. H. T. [385

AGKICULTURE.
Hill-culture of potatoes. — Experiments by

Wollny having led to the conclusion that hill-cul-

ture was superfluous, or even injurious, on light

soils, Schleh has made experiments with potatoes

which in general have corroborated Wollny's conclu-

sion. — {Biedermann's centr.-blatt., xii. 4S3.) H. P. A.

[386

Proteine of maize-ensilage.— Stutzer finds, that,

in the preparation of ensilage from maize, the proteine

is largely broken up into products which are not pre-

cipitated by copper hydrate, and which are probably

of inferior nutritive value. Jordan has made the

same observation in experiments at the Pennsylva-

nia state college. — (I6M., xii. 497.) H. P. A. [387

Nitrification in the soil.— Nitrification is depend-

ent on the presence of oxygen, and Schlosing has

shown that a diminution of the amount of oxygen

present decreases the rapidity of the change. Such

a diminution of the amount of oxygen in the soil is

effected by the presence of organic matter, which

unites with it, forming carbonic acid, and thus acts,

as D^h^rain and Maguenne point out, to moderate

the rapidity of nitrification, and so to prevent a loss

of nitrates in the drainage-water. The same authors

explain in this way the greater richness in nitrogen

of unfilled land, and claim that the presence of or-

ganic matter is necessary in order that the soil shall

gain nitrogen from natural sources. — {Ibid., xii.

506.) H. p. A. [388

MINERALOGY.
Albite.— Des Cloizeaux gives the results of the

optical examination of a large number of specimens

of albite. Although this mineral is the most con-

stant of all the felspars in its chemical composition,

its variations in optical properties are great, and

dependent upon the homogeneity of the material,

the nmnber and arrangement, of the twin lamellae,

and, without doubt, upon the circumstances of tem-

perature and pressure at which tlie crystals were
formed. The following are the properties of the

purest and most transparent crystals, which may be

regarded as normal : the plane of the optic axes is

normal to a surface truncating the acute edge between

oPand oa P CD, and making an angle of 101°-102°

with the base ; the acute bisectrix is always positive,

and nearly normal to the edge oP and co P co ; the

axial angle for red !u oil is about S0°-S5°, ordinary

dispersion p < " ; the obtuse bisectrix is always nega-

tive; the axial angle for red in oil is about 104°-100°,

ordinary dispersion p> v ; basal sections give for the

angle of extinction 2°-4° on either side of the plane

of twinning; on the brachypinnaooidal section the

angle of extinction is nearly 20°. The results of the

examination of thirty-four ditlerent varieties of albite

are given, many of them accompanied by chemical

analyses. — {Bull. soc. mln., y\. $:'.).) s. L. p. [389

METEOROLOGY.
Meteorology in China.— Dr. Doberck of the

Hong Kong observatory proposes to study the clima-

tology of the region, to determine the magnetic con-

ditions, and to investigate the magnetic attraction of

various mountains and hills in the vicinity. It is

probable that he will endeavor to arrange for the

receipt of regular reports from neighboring observa-

tories with the object of making weather forecasts. —
(Nature, Sept. 27. ) w. u. [390

Hygrometer studies. — A good hygrometer which
can be used in place of the wet- and dry-bulb ther-

mometers, and be equally convenient, but more accu-

rate in cold weather, is one of the needs of practical

meteorology. Comparative observations of the psy-

chrometer and the improved hair hygrometer, as

manufactured by Hottinger, have been made at

Breslau by Dr. Galle since 18S0. As a result, he
states, th.at if the saturation-point is determined at

intervals of from eight to fourteen days, and the in-

strument carefully cleaned when necessary, the rela-

tive humidity can be obtained with as great accuracy
as with the psychrometer, and in winter with greater

accuracy. Unfortunately, there still remains in the

instrument the liability to unexpected changes in

the saturation-point, and in tlie working of the me-
chanism; so that a psychrometer must be at hand
for the purpose of comparison. — {Preuss. stat., Ixxi.

;

Ergeh. met. beob. konigl. met. inst., 1882.) w. u. [391

GEOGRAPHY.

Investigations in Thibet.— At the suggestion of

Gen. Walker, geodesist-in-chief to the survey of India,

an interesting exploration is about to be undertaken
by one of the pundits attached to the survey. This
pundit was a companion of the famous Nain Singh,

and succeeded, in the midst of a thousand obstacles

in the eastern part of Thibet, in recording and pre-

serving his itineraries, and obtaining many latitude

observations. Thanks to his researches, an area three

times as extensive as France can be to a certain ex-

tent corrected, and mapped with tolerable accur.acy.

The great Thibetan problem as to the relations of

the Dzang-bo Kiver are probably settled by his work,
from which it would appear that this belongs to the

head waters of the Brahmaputra rather than (as for-

merly supposed ) to the Irawadi River.

—

{Hull. soc.

geogr. Mars., June. ) w. h. d. [392
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{Africa.)

Sociology of the Kabyles. — M. Sabatier, who
has long been a resilient of Algeria, and served as a

judicial officer among the Kabyles, gives the follow-

ing details as to their civil and social organization.

These people, sharply distinguished from the Arabs,

are of the Berber race, and number about three hun-

dred thousand.

The villages are associated in governmental groups

of not more than twenty settlements each. Such a

group is termed a kabila. The supreme chief, or

magistrate, of the kabila, is the amin. There is always

another chief called ukil, charged with defending the

rights of the minority of the electors. In each kabila

the karuba, of forty or fifty male adults, forms an

electoral body. The right to vote, or the attainment

of individual majority, is decided in a singular man-
ner. A thread is measured off, which, when doubled,

shall exactly encircle the neck. This thread, made
single, is then passed from the occipital base of the

head over the cranium ; and, when the other end

reaches only to the chin, the development of the head
is supposed to be complete, and the individual politi-

cally mature. This ordinarily happens about the age

of fourteen. Each karuba has a distinct jemmaha,
a sort of municip.al council, presided over by a tamen.

The tamens, all together, form the general council of

the kabila, which, with the ukil and amin, forms the

administration. The rights of minorities in each

karuba are carefully guarded. The minority is called

the saf, and may elect a chief, who serves one day to

redress grievances, after which he retires to his pri-

vate station. They have no prisons. The grand

council may banish a criminal, destroy his house,

burn his clothing, or order him, as a last resort, to

be stoned to death. The council directs all munici-

pal matters. If hostilities break out between two
villages, and blood is shed, neighboring villages gen-

erally intervene by proclaiming anaya. This an.iya

is an invitation to cease hostilities, which the com-
batants dare not disregard. Were it disregarded, it

would be considered an extreme insult to the safs of

the peace-making villages, which all other village safs

would be boutui in honor to avenge.

The family organization of the Kabyles is uniciue.

There is, in fact, no family, in our sense of the word.

Such as there is, is terminable conditionally. A Ka-
byle who desires a wife says to her father and brother,
' You must sell me this girl.' The price is debated,

and an agreement made before witnesses. Fifteen to

forty dollars is the usual range. The money pai<l,

he gives a dress to the bride, and all is done. The
wife may be sent back without explanation, and the

price reclaimed from her family.

If the wife quarrels with her husband, she may call

upon a third person to proclaim anaya between them.

The husband may then not only reclaim his payment
to her family, but set on her head a price, often exor-

bitant, which any other lover must pay into his hands
before lie can take her to vyife. The woman is then

said to be 'retired from circulation.'

Children, if boys, are held in honor, representing

one more vote and one more gun; girls must shift as

best they may; at least half the Kabyle women live

by gathering sweet acorns.

Kabyle law regulates the disposition of property.

If a peddler possesses a field which he cannot use on
account of the deniaiuis of his business upon his

time, the l#w obliges him to plant it with olives. The
properly in such matters is wonderfully divided up:

one man may own the fifth part of a field ; another, a
fifth of the crop of olives, or a third of the crop of

figs; still another, the third branch of the fifth olive-

tree, or that branch which i)oints to the east.

In Kabylia the discoverer of a spring of water,

even if situated in the field belonging to another per-

son, owns the water from it. This tends to encour-
age the search for water, the most important element
in that arid region. The Kabyles are excellent agri-

culturalists. If there is a spot of earth in a chasm,
a Kabyle will descend by a rope and cultivate it.

They are extremely industrious, and work in concert.

In the Kabyle country, land suitable for cultivation

is worth eighty dollars an acre, while in the Arab
districts it does not average four dollars in value per

acre,— a difference illustrating the respective charac-

ters of the two races. The question of ousting the

Kabyles from the Land they cultivate, to make room
for French colonists, is being discussed in France: so

it would seem that the Americans are not the only

people capable of robbing the aborigines. — (Rev.

geogr., June, 1?83.) w. n. d. [393

Columbines.— Grant AWen {North-American re-

view, September) traces several of the steps by which
the typical ranunculaceous flower has been modified

to form that of Aquilegia and the other more highly

specialized genera. The more important are the elon-

gation of the petal, which " is just the petal of the

buttercup, with the tiny depression or hollow of the

nectary prolonged backward into a tubular spur," as

a protection against small, thieving insects; and the

reduction in the number of carpels, without a cor-

responding lessening of the ovules, which insures a

more certain fecundation of the latter. Tlie fact that

A. canadensis is even more perfectly adapted to pol-

lination by humming-birds than by bees, seems, how-
ever, to have escaped him. Though more greatly

modified, the hooked spur of European columbines

is in no wise more perfectly adapted to the end it is

to serve than the straight spur of American species.

In his zeal for demonstrating the correlation of high-

ly specialized forms aiul colors in entomophllous

flowers, the writer is also led to ignore such species

as the common European Aconitum 'lycoctonum,

which, with the structure of its immediate relatives,

has the much less specialized yellow color of those

lying lower in the scale.

Dr. Gray {Hot. (jazelte, September) calls atten-

tion to the longest columbine (A. longissima), a spe-

cies from northern Mexico, with spurs four inches or

more in length, and clearly adapted to profit by the

visits of some long-tongued hawk-moth like Ampho-
nyx antaeus, which occurs in the south-west, and has

been found by Mr. Ilenshaw to have a jiroboscis cer-
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tainly five inches and three-quarters long. . It should

be stated that all of our American columbines that

have been studied, whether fertilized by bees, moths,

or birds, are strongly protandrous, like the European

species. — w. T. [394

Symbiosis.— Dr. Sedgwick gives a -roell-written ^

synopsis of the results of the more important recent

studies concerning the occurrence of chlorophyll in

animals, and its significance. These seem to show

that the so-called ' animal chlorophyll ' has uo actual

existence, being in every case (possibly excepting

Hydra and Spongilla) connected with a vegetable

structure living in the tissues of the animal. This

association of plant and animal, in the mutual bene-

fits derived, is held to be somewhat different from

the so-called parasitism known in lichens ; but it is

hard to see in what important respect the two cases

differ. — (Pop. sc. monthly, Oct.) W. t. [395

ZOOLOGY.
Coelenterates.

The anatomy and histology of Porpita.— A
diffused nervous system, made up of a plexus of

scattered ganglion-cells connected with eacli other

by nerve-fibres, and similar to that described in the

Medusae and Actiniae by the Hertwigs, and in the

Hydn)ids by Jickeli, Lendenfeld, and others, has

been described by Chun in Velella. Conn and Beyer

have independently discovered the same structures in

Porpita ; although they express some doubt whether

they are really nerve-cells, rather than some form of

connective-tissue corpuscle without any nervous func-

tion. They incline, however, to the belief that the

close resemblance which they bear to cells which have

been found in the Medusae and Actiniae justifies

us in regarding them as a very primitive nervous

system.

The cells in question are, in Porpita, ectoder-

mal; and sections show that they lie actually in the

ectoderm-cells, outside the supporting layer and the

layer of muscles. They are always found in connec-

tion with the muscles, and they are most abundant

where the muscular system is most developed. They

are bipolar, tripolar, or multipolar; and their pro-

cesses could be traced to a considerable distance.

Their distribution is as follows: they lie wholly in

the ectoderm; and their fibres, after running for a

considerable distance beneath the outer ectoderm-

cells and immediately upon the muscle-layer, finally

penetrate this layer, and are lost. The whole of the

upper surface of the animal is s\ipplied with them,

somewhat sparsely toward the centre, but much
more abundantly towards the edge, and especially in

the velum. The under surface of the velum has also

a rich supply, and the tentacles also contain great

numbers ; but towards the centre of the lower surface

of the disk they gradually disappear, and none could

he found upon the nutritive zooids. They are every-

where few in number, as compared with the ecto-

derm-cells, and they are very irregularly distributed.

There is nothing lilce a central nervous system, and

no union of the cells into a nerve-ring could be made
out. Conn and Beyer also describe a number of so-

called 'sensory organs,' which are placed in pockets,

or pouches, around the edge of the velum. Each of

these is filled with large and highly modified ecto-

derm-cells, which the authors regard as sense-cells.

They have no connection with the ganglion-cells. —
(Stu.d. biol. lab. Johns Hopk. univ., ii. 433.) w. k. b.

[396

Visual organs of Solen. — Dr. Benjamin Sharp-

had been led to believe that Solen ensis and S. vagina,

the common razor-shells, are possessed of visual or-

gans, by observing that a number of these animals

which were exposed in a large basin for sale in Naples

retracted their siphons when his hand cast a shadow
over them. Eepealing the experiment at the zoologi-

cal station, he became convinced that the retraction

was due to the shadow, and not to a slight jar which
might have been the cause. Upon examining the

siphon, he found as many as fifty fine blackish-brown

lines or grooves between and at the base of the short

tentacular processes of the external edge. When a.

vertical section of these pigmented grooves is made,

the cells of which they are composed are fomid to be

very different from the ordinary epithelial cells of the

surrounding tissue. The pigment-cells are from one-

third to one-half longer than the latter, and consist

of three distinct parts. The upper ninth or tenth

part of each cell is jDerfectly transj^arent, and is not

at all affected by the coloring-matter used in making
the preparation ; the second part is deeply pigmented

and opaque, and forms about one-half the cell ; while

the remainder consists of a clear mass, which takes

a slight tinge when colored. This portion contains a^

well-defined nucleus filled with granular matter, and
is probably the most active j^art of the cell. These-

retinal cells, if so they may be called, resemble thos&

of the very primitive eye of Patella. The value

to the Solen of an organ which would enable it to

detect the shadow of approaching objects as it lies

embedded in the sand, with the end of the siphon

protruding, must be evident; and the structure of the

cells described bear suflicient relation to those of the

eyes in Patella, Fissurella, and Haliotis, to make it

highly probable that they constitute true primitive-

visual organs. — (Acad. nat. sc. Philad. ; meeting

Nov. 6.) [397
Organization of chitons.—A second part of Dr.

Bdla Haller's valuable investigations of the chitons

of the Adriatic has appeared. It is illustrated with

three double plates; and the species which have-

served his purposes are Chiton siculus and C. laevis.

This part is devoted especially to the finer structure-

of the buccal muscles, of the parts surrounding the

mouth and below the radula, and the minute struc-

ture of the branchia. He confirms the conclusion of

Dall in 1879, — that the separate branchial tufts cor-

respond each to a distinct branchia, instead of to the

old cyclobranchiate theory, — and adds very materi-

ally to our knowledge in each of the above-mentioned

directions. The author wisely refrains from much
theorizing, as no group of equal rank exhibits more
polymorphism than this, and no general rules can be
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laid down with conlideiice from the examination of

two species. — {MUtheil. zoal. inst. iVien, v. heft 1.)

W. H. n. [398

Crnstaceana.

Trilobites from the Hamilton rocks of Penn-
sylvania.— Professor Angelo Heilprin lias found in a

small collection of inveitebrate fossils obtained from

the Hamilton rocks of the vicinity of Dingman's Ferry,

Pike county, Penn., a complete specimen and several

tail-pieces of Phacopsbufo, and several well-preserved

fragments of Homalonotus Dekayi. The determina-

tion of tlie.'^e species is of peculiar interest, inasmuch

as it had been asserted that no trace of trilobites

could be discovered in the rocks of this series. —
(Acad. nal. kc. Philad. ; meeting Oct. 30.) [399

VERTEBRATES.

Origin of fat in cases of acute fat-formation.
— Tlie chief part of this paper by Lebedeff is taken

up with a discussion of the origin of the fat formed

or deposited in the liver in phosphorus-poisoning.

The author criticises at lensth the different theories

of the origin of fat, under both pliysiological and

pathological conditions. He does not admit the

generally accepted theory of Voit, that the fats of

the body form one of the products of tlie destruction

of proteids, and gives some calculations showing the

insufBciency of such an hypothesis to account for the

amount of fat found in the liver and other organs

after poisoning by phosphorus. His own view is, that,

under normal conditions, the animal fat is derived

directly from that taken into the body as food, while,

in pathological cases,— fatty infiltration of the liver,

for instance, — the fat originates from that already

stored up in the body. The change in the chemical

composition of the blood, produced by phosphorus,

causes the fat in the subcutaneous connective tissue

to pass into the blood, whence it cannot be removed
on account of the diminished supply of oxygen,

which is one of the results of phosphorus-poisoning,

and therefore accumulates in the liver. Lebedeff has

shown in a former paper, that when a dog is starved

until all fat has disappeared from its tissues, and is

then fed on foreign fats— linseed-oil, for example—
and some proteids, there is a large accumulation of

the strange fat in the body. Similar experiments
were again made, with the addition that the animal
was afterwards poisoned with phosphorus. Chemical
analysis of the fat of the liver in such cases showed
that it also, like the subcutaneous fat, contained a

large proportion of the foreign fat. This fat could

not have resulted from the destruction of proteids

of the body, but must have been derived from fat

already stored up in the body before poisoning,

especially the subcutaneous fat. Lebedeff also made
chemical analyses of the fats contained in the milk

of the cow, woman, and rabbit, and compared them
with the fats of other parts of the body. He finds

that the ' fat of milk has no analogue in the body,'

and consequently is not derived directly from these

fats. He does not believe, however, that this fat re-

sults from proteid metamorphosis. The increase in

the fat of milk, that lakes place after feeding with

meats, is owing, he thinks, to the fact that the albumi-

nous material taken serves to emulsify the fats, and
thus insures an easier passage from the blood. He
comes to the conclusion that the fat of milk is di-

rectly influenced by the nature of the fat taken as

food, and gives the results of some experiments de-

monstrating this fact. With regard to the origin of

the milk-fat, his statements arc not very satisfactory.

It is derived directly, in the first place, from the fat

of the mammary glands, with which it agrees in

composition. This, in turn, is formed, he thinks,

from the fats taken as food, or, in the case of starva-

tion, from the fats stored up in the body. — [Pfliiger's

arcltiv, xxxi. 0. ) w. H. n. [400

UammaU.

Vaso-dilators of the lo'wer limb.— In previous

papers. Dartre and Morat have shown that the view

which was generally held of the distribution of the

vaso-motor nerves— that the vaso-constrictors take

their course through the sympathetic, the vaso-dila-

tors through the cerebro-spinal nerves— is not true

for the cervical sympathetic. They succeeded in

demonstrating in it the presence of vaso-dilator

nerves for the cheek, lips, etc. In the present paper

they give the results of similar investigations upon

the lower segments of the sympathetic, and the vaso-

motors of the lower limbs. In order to estimate the

v<aso-motor effects, two methods were used. A ma-

nometer, or sphygmoscope, was connected with the

femoral artery below the origin of the profunda;

and, at the same time, the color-changes in the skin

of the toes were noticed. Young dogs with little or

no pigment on the feet were used. They first inves-

tigated the effect of stimulation of the peripheral end

of the divided sciatic. In all cases the manometer

showed a rise of arterial pressure, indicating that

vaso-constriction had taken place; but, together with

this general vaso-constriction of the blood-vessels,

it was found, in some cases, that the balls of the toes

were congested, showing local vaso-dilatation. If,

instead of the sciatic, the abdominal sympathetic

was divided at the level of the fourth lumbar gan-

glion, and the peripheral end stimulated, the same

result was reached. — a general constriction of the

arteries, together with a local dilatation of the skin

of the toes. The latter phenomenon, as in the first

experiment, was not constant. When the sympa-

thetic was stimulated still higher, just below the dia-

phragm, the manometer gave a rise of pressure; but

the dilatation of the vessels of the toes was more evi-

dent, and occurred in all cases. The interpretation

they give to their experiments is, that va'so-dilator

as well as vaso-constrictor fibies run in the sympa-

thetic to the lower limbs; the vaso-constrictors pre-

dominate: hence the general rise of blood-pressure

in the limb. The fact that the vaso-dilator effects

are always obtained when the lower part of the tho-

racic sympathetic is stimulated, while in stimulation

of the lumbar sympathetic and the sciatic this phe-

nomenon is very inconstant, means, they think, that

the vaso-dilators terminate, in part at least, in the
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ganglia of the lumbar sympatlietic, and exercise

their influence on the blood-vessels by means of

these ganglia, and not through the hypothetical

peripheral ganglia of Goltz. Facts of the same gen-

eral import have been given before by the authors,

with regard to the last cervical and first thoracic

ganglia.— (Arch. depIiT/sioL, 549, 18S3.) w. ii. h.

[401

Sexual variation of Rhytina.— Drs. Stejneger

and Dybowski have given in two different journals

a preliminary account of their joint discovery of a

remarkable variation, supposed to be sexual, occur-

ring in the skull of the arctic sea-cow. Their con-

clusions are based upon an examination of five adult

male and three adult female skulls. The male skulls

have the zygomatic arches both absolutely and rela-

tively wider than the female skulls. The whole cen-

tral portion of the former, also, is wider than that of

the latter. In the female the vertical ramus of the

mandible is longer than in the male, and the posterior

angles are much nearer together. It appears that

these differences have long been recognized by the

Eskimo. — (Proc. If. S. nat. inw., v. 19 ; Proc. zool.

soc. Loncl, 1883, 72.) F. w. T. [402

ANTHROPOLOGY.
The death of King M'tesa.— Col. J. A. Grant,

once the guest of this renowned king of Uganda,

gives credit to the report of his death, ijublished in

the daily papers of the 13th of July. Some years ago

the king was suffering with a malady which the mis-

sionaries believed would terminate fatally unless an

operation was performed. The king was dissuaded

from this ; though the Africans, as a rule, operate upon
one another without fear. When Spel^e and Grant
visited him in 1862, he was a minor, the lineal de-

scendant of a line of thirty-five kings, which accounts

for the ' blue blood ' and vanity which certainly ran

in the veins of M'tesa. Col. Grant alludes to the

princes of Uganda, whom Stanley saw in chains, as

following a custom by no means irksome, to which
M'tesa himself had submitted previously to his elec-

tion. The vigor with which he administered his gov-

ernment, and his courtesies to travellers, have given

him a world-wide reputation. He raised his subjects

above the ordinary scale of Africans by making them
observe while travelling. He fearlessly adopted the

Mahometan, and afterwards the Christian religion,

by listening to the Mollahs and Christian travellers

who entered his country; his previous belief having

been in one supreme being and in charms. To
M'tesa is greatly due the discovery of the sources of

the Nile; for it was he who gave us the route from
the Victoria Nyanza to Egypt, and the knowledge
that we have of the people, and the flora and fauna,

of equatorial Africa. The army and navy of this king

is said to have numbered 125,000 soldiers. His gov-

ernment was carried on by daily durbars, where sev-

eral hundred chiefs of districts assembled with their

followers to hear the eloquence of the prime-minister

and members of the government. — (Proc. geogr. soc.

Lond., Aug.) J. w. p. [403

The tribes of the Cunene, S. W. Africa.

—

The earl of Mayo, h.-iving spent the best part of a

year in Mossaraedes and its vicinity, gives us the

benefit of his experience. Not much new information

is conveyed about Portuguese rule; but a very inter-

esting account is given of a colony of Boers, at Hum-
pata, who, with their wives, children, and cattle, hail

trekked from Pretoria in the Transvaal, and reached

his place after seven years' wandering. The negro

tribes encountered were: 1. The Mundombes, hold-

ing the region from Mossamedes to Capangombe, at

the foot of the Sierra de Chella. They have a lan-

guage of their own, and belong to the Bantu family.

They are large cattle-keepers, and are the native por-

ters who carry travellers' luggage as far as the top of

the Sierra de Chella. 2. The Munhanecas and Qui-

pongos, tribes who inhabit the country around Ilum-

pata, Huella, and three days eastward. They are of

the Bantu stock, cultivate the soil, and are armed with

poisoned arrows, assegais, and knobkerries. 3. The
Chibiquas, who live on the west slope of the Sierra de

Chella, north of the Cun^n^ River. They belong to

the Damara race, intermixed with Ovampos, whose
language they speak. They capture the elephant by
prodding the hind-feet so as to sever the muscles.

The animal, thus brought to a st.andstill, is despatched

with assegais. 4. The North Ovampos, who speak a

dialect of the Damara language, and cultivate each an

hereditary farm, having no communal farming, as the

Hah^ and Huilla natives. — (Proc. geogr. soc. Land.,

Aug. ) J. w. p. [404
The Lolos of central China.— There is one

indigenous tribe or people, now completely envel-

oped by a Chinese population, which has success-

fully resisted the wave of Chinese encroachment.

They are termed ' Lolo ' by the Chinese, ' Lo-see ' and
' Ngo-see ' in their own dialect. They inhabit a moun-
tainous region on the Tangtsze, between 27° and 29°

north. They make incursions into Chinese territory

for blackmail and ransom, which they call 'rent,' and

hold in slavery the Chinese then captured. We have

the word of Marco Polo that " they are a tall and

very handsome people, though in complexion brown
rather than white, and are good soldiers." They

never intermarry with the Chinese, even the Chinese

female captives being given to the male captives as

wives. Mr. Baber, who has closely studied these

people, seeks to identify them with the Colomon of

Marco Polo, and in the course of his argument makes

some interesting statements respecting their burial-

customs. They possess the art of writing; and

Major-Gen. Mesny, of the Imperial Chinese army,

some years ago obtained a thick folio manuscript

from a tribe near Chenning, in Kuei-chou (25°

north, 105° 40' west). The work is bound in goat-

skin with the hair on, and is written in the ordinary

Lolo script, with illustrations of a crude and primi-

tive nature, depicting human figures, animals, and

plants. Mr. Baber pays a just tribute to Baron v.

Richthofen and Col. Yule, in stating his conclu-

sions respecting the Lolos. — (Proc. geogr. soc. Lond.,

Aug.) J. w. P. [405

Ethnology of Timor.— In a letter addressed to

Sir Joseph Hooker, in 1880, Jlr. H. O. Forbes wrote
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from Suinatia, offering,_if some assistance could be

forwarded him, to attempt an expedition to Tinior-

laut. The Briti.--h association granted the needed
funds, and the trip was made. This island must not

be confounded with Timor, lying to the south-west.

A large collection of crania and culture-objects was
made, and a vocabulary of several hundred words
compiled. Among their customs described are their

methods of dressing the hair, the clothing and orna-

mentation of the body, their agriculture, meals, fish-

ing, armor, marriage, care of children, mourning,
Inheritance, oaths, government, slavery, physical

characteristics, intellectual and moral qualities, pas-

times, music, and calendars. Commenting on the

paper, Prof. Flower stated, that, of the twelve crania,

eight were braohycephalic, and of decidedly Malay
type; one was dolichocephalic, prognathous, and with

large teeth, indicating Papuan or Melanesian aftini-

ties; and the other three were more or less interme-

diate. Nearly all showed signs of artificial flattening

of the occipital region.

Mr. Keane remarked that Mr. Forbes confirmed

the prevalent opinion regarding the extremely com-
plex nature of the ethnical relations throughout the

whole of Malaysia and Polynesia. In Timor-laut,

Papuan, Malayan, and even Polynesian tribes had
here become intermingled in diverse proportions; the

result being a distinctly mixed race, such as was
everywhere in this region often designated by the in-

convenient term of ' Alfuro.' Timor-laut, however,
seemed to present the peculiarity that the various

elements had not here become so completely amal-

gamated as in most of the neighboring islands.

Hence the remarkable phenomenon of frizzly and
lank hair, brown and black complexion, very tall and
very short stature, dolichocephalous and brachy-

cephalous heads, etc., all still found side by side in

the same village community. The resemblance in so

many of the crania to those of the brown Polynesian

race of Samoa, Tahiti, Hawaii, etc., was very strik-

ing; so that Timor-laut must have been one of the

last islands occupied by this race in Malaysia during
its eastward migration to the remote archipelagoes

of the Pacific. — {Journ. anthrop. inst, xiii. 8.)

J. W. p. [406

The Mavia tribe of negroes.— Cape Delgado
is on the east coast of Africa, about 11° south. Mr.
H. O'Neill, H.M. consul, has made a journey inland

from this point into the country of the Mavias, or

Mabibas, whose existence was first pointc<l out by
Livingstone, and who have baffled the efforts of suc-

ceeding travellers to penetrate their country. Mr.
Joseph Thomson and Mr. Chauncey Maples both tes-

tify to their exclusiveness. A description of one vil-

lage will serve for all. A circular belt sixty to eighty

feet wide was thickly planted with trees and under-

brush. At two or three points a narrow path was left

for entrance, and guarded by double or triple gates.

The gate is a framework of two strong uprights, deeply

embedded in the ground, and strengthened by two
horizontal bars about five feet apart. Two other mov-
able horizontal bars fit, one end in a hole, the other
in a niche in the uprights. A number of smaller up-

rights have holes burnt through both their ends, by

which they are threaded upon the two horizontal bars

until the framework is com|)letely closed, when the

ends are thrust into the holes and niches, and the

whole strengthened by beams placed against it on

the inside. The gates are carefully closed at sunset.

Forty or fifty huts are built in the space, and goats

and poultry take the place of the Irishman's pig in

each shanty. This tribe wear immense lip rings or

studs, which give to them a hideous profile. They
show a great respect for the dead, aud carefully tend

the graves of any of their chiefs or head men. On
some of these are raised mounds of clay, enclosed

with a low ridge. This again had a raised framework
upon it, roofed in with thatch, and the corner posts

ornamented with small streamers of cloth. Mr.

O'Xeill appends a vocabulary of about a hundred
words. — {Proc. geogr. soc. Land., July.) j. w. p.

[407
EARLY INSTITUTIONS.

French and English law. — Some time ago the

Institute of France proposed as a subject for com-
petitive writing a comparison of the French and

English systems of law in their history and develop-

ment. An extensive work (5 vols. S°) was forth-

with produced by M. Glasson. It was accepted and
' crowned' by the academy. It is entitled Histoirc da
droit et des institutions politiquex, civiles, et judici-

aires de VAngleterre, compares au droit et aux instilii^

tions de la France, depuis leur origine jiisqiCli nog

jours. The book is being reviewed, and is much
praised. The student who finds Reeves' History of

the English law obsolete and tiresome will be glad

to have a substitute for it. The writer takes up dif-

ferent subjects,
—

' the king,' ' parliament,' ' property,'

etc., — and treats them separately. The sequence of

events, and their relationship with one another, are

by this method lost sight of to a certain extent. The
method has its advantages, however; and a subject

so comprehensive could hardly be treated, we should

think, in any other way. It is quite impossible to

bring history, with its innumeralile beginnings and

endings, or issues, into one continuous narrative.

French history begins with the meetiiig of the Ger-

mans and the Romans. French institutions are, to

begin with, partly German, partly Roman. English

institutions are, however, almost purely German
down to the period of the Norman conquest. It is

in England, therefore, that we trace the development

of German institutions, rather than in France. The
monarchy, for example, was in France framed upon

the Roman model; while in England the Teutonic

model was adhered to. While we have an absolute

monarchy in France, we have a very limited mon-

archy in England, — a democratic republic, with a

monarchical head, so to speak. Feudalism is described

as the result of German and Roman influences. It es-

tablished itself in France, and was taken from France

into England. The English were verging towards

feudalism, to be sure. There was a good de.al of feu-

dalism in England before the conquest. The custom

of commendation was not unknown, but it was not

associated with the holding of benefices. The hold-
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ing of hoc-land under the trinoda necessitas resem-,

bled the holding of a benefice in later times; but the

holders of hoc-land were not vassals of a lord. Their
services were due to the state rather than to the king.

The king was not the universal landlord until after

the conquest, when the Norman lawyers persisted in

describing proprietorship as a tenancy. At the same
time a great deal of proprietorship was converted into

tenancy. The position of the isolated proprietor was
unsafe ; and proprietors very generally converted their

inheritances into tenures, under the overlordship of

the khig or some other great lord. M. Glasson de-

scribes the various forms of tenure which existed

under the feudal system, and the condition of the ten-

ants. A large part of the work is devoted to legal

procedure and judicial organization. — [Edinburgh
rev., July, 188.3.) d. w. e. [408

NOTES AND NEWS.
The death of Dr. John L. LeConte at his home in

Philadelphia on Thursday of last week, at the age of

fifty-eight, removes one who has long been the leader,

facile princeps, of American entomologists. With his

death, the younger men are completely separated
from the former generation of workers in this field,

and they will lose a friend and teacher to whom they
constantly looked. Dr. LeConte was as highly hon-
ored abroad as at home, and has been an. active in-

vestigator for nearly forty years. His death occurred
during the session of the National academy, of which
he was a member, but was not known in New Haven
until its close. We shall give in a future number an
account of his services to science.

. — President Arthur, in carrying out an act passed
by Congress, has invited the various countries to

send representatives to an International conference
at Washington, the date of which is not yet fixed, to

establish a common prime meridian. The govern-
ments of Austria, Norway, and Sweden, have de-
clined; but the latter two approve of the object.

Spain is favorable, but has deterred its reply. Bel-
gium is uncertain, but Denmark and Portugal have
accepted the invitation conditionally. Switzerland,
Venezuela, Mexico, Turkey, Greece, China, Japan,
Hawaii, Hayti, Liberia, Holland, Canada, Guate-
mala, Eoumauia, Nicaragua, and Honduras have
accepted. Replies are expected from Italy, Great
Britain, Russia, France, Chili, Brazil, and Germany.
— Mr. Edward Atkinson has pi-epared a plan for a

textile laboratory and museum in Boston. He thinks
that a hundred thousand dollars would be ample foi*

the construction of a proper building, and its equip-
ment, which should be an adjunct of the Massachu-
setts institute of technology. The purpose is to afford

special training for yoving men intending to pursue
textile manufacture. The first two years' course of

instruction in the institute is suited as a basis for the
future special study of textile manufactures; and
it is in the next two years of the curriculum that
special training should be followed. The first two
years would ground the student in modern languages
and mathematics, in mechanical drawing, in general

geology and chemistry, as well as in the practical

work of the physical and chemical laboratories, and
will thus prepare him for entering upon the special

course of textile industry. The professional studies

would include geology, botany, mechanical engineer-

ing, building and architecture, mechanics, textile de-

sign in all branches, industrial chemistry, history,

and political economy.
— Professor Balfour Stewart and Mr. W. L. Car-

penter discussed, before the British Association for

the advancement of science, the supposed sun-spot

inequalities of short period. Putting aside for the

time the question of true or nearly apparent periodi-

city, they exhibited certain results obtained by appli-

cation of a method of detecting unknown inequalities

in amass of observations. Thirty-six years' observa-

tions of sun-spots were divided into three series of

twelve years each. Two apparent sun-spot inequali-

ties of about twenty-six days came out very promi-
nently, appearing for each of the twelve years in the

same phase, and to very nearly the same extent.

—A design for a new high-level bridge at Newcas-
tle-on-Tyne has been prepared by W. G. Laws, city

engineer. It shows a clear span of six hundred feet,

and a clear headway above high water of eighty-two

feet. The bridge will be of steel, and the cost of

superstructure, foundations, and approaches, is esti-

mated at two hundred and fifty thousand pounds.
— Sir J. Whitworth & Co. have lately completed

and tested a 9-inch (23 centimetres) gun for the

Brazilian government. The peculiar feature of this

system is the hexagonal section of the bore of the

gun. The material is compressed cast steel, which is

superior to other steels in its combined ductility and
tenacity, and in its perfect soundness. This gun, on
trial, threw a shell of the weight of oOO pounds (136

kilograms) 7,876 yards (over 7,000 metres), and drove

a steel shell weighing 400 pounds (181 kilograms)

through a wrought-iron plate IS inches (48 centime-

tres) in thickness; and its backing broke up a cast-

iron plate supijorting it, and finally buried itself in

the earth. Such results are not attainable, so far

as experience has yet indicated, by any other system
of ordnance.
— An electric tram-car was recently tried in Paris

very successfully. It was driven a distance of thirty

miles in about three hours without accident or deten-

tion. The current was supplied by Faure accumu-
lators placed under the seats, and driving a Siemens
dynamo under the floor at the rate of twelve hun-
dred revolutions per minute. The car-wheels turn

sixty times to twelve thousand revolutions of the

dynamo. The speed attained was five and a half to

nine miles an hour, according to the gradient.

— In a paper before the British association, Pro-
fessor Boyd Dawkins remarked that the classification

of the tertiary rocks, sketched out some fifty years ago,

and since then altered in no important degree, is out

of harmony with our jiresent knowledge, and the

definitions of the series of events which took place

in it has been greatly modified by the process of dis-

covery in various parts of the world. The terms ' eo-

cene,' ' miocene,' and ' pliocene ' no longer express the
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idea of percentages of living species of fossil niollusca

upon which they were founded; and post-tertiary,

quaternary, and recent are founded on the assumed
existence of a great break comparable to that sepa-

rating the secondary from the primary or tertiary

periods, which is now known not to exist. The
author proposed a classification of the tertiary period

in Europe by an appeal to the land mammalia, and
since that time his definition has been foimd to apply

equally well to the tertiaries of Asia and the Ameri-
cas and to the late tertiaries of Australia. He stated

that the forms of life in the rocks have changed at a
very variable rate, and in direct proportion to their

complexity of organization; the lower and simpler

having an enormous range, while the higher and
more complex have a much narrower range, and are

more easily affected by the change in their environ-

ment.
— The proposed discussion on the possibility of

establishing a universal time by selecting a meridian
common to all nations has given rise to many sugges-

tions more or less valuable. One of these, published

in the Journal of the society of arts, is, that ' the

simplest way of expressing this universal time would
be by using Roman figures; while the civil time would
be expressed by Arabic numerals, followed by a large

H for the morning hours, and a small one for those

of the evening. In fact, the hour would be ex-

pressed in a manner similar to that in use among
the Russians for designating the old and new style

in dates. In the same manner as they say l(i/2S

June, the railway time-tables would say. Arrival at

Paris, XXIII./Ioii. 24 m. ; departure from Paris, XVI.
40 ra./4 h. 04 m.; departure from St. Petersburg,

VIII. 10m./9H. 28 m.
— At the meeting of the French academy of

sciences, held Oct. A, M. Alphonse Milne-Edwards
reported the foundation of a new laboratory of marine
zoology at Marseilles. It is to be under the direction

of Professor Marion, of the Marseilles faculty of sci-

ences.

— The periodicity of drought and floods in the

Rhine district, and its connection with sun-spots,

aurorae, and the magnetism of the earth, is dealt

with in a work by Professor Paul Ileis of Maintz, just

published by Messrs. Quandt and Handel of Leipzig.

The volume is entitled ' Die periodische wiederkehr
von wassersnoth und wassermangel.'
— In Austria, as well as in Germany and England,

systematic efforts are being made to settle the ques-

tions as to the contagiousness and heredity of tuber-

culosis. A circular has been sent to eight thousand
medical men in Austria, re<{uesting them to give

particulars of any cases which they consider to have
proved the contagiousness of the disease, and also to

give the particulars of cases of supposed heredity, and
of any cases in which complete cure is believed to

have been etTected. The determined international

effort which is being made to cope with this fell

disease must be regarded as one of the results of

Koch's discovery of the Bacillus tuberculosis.

— At a recent meeting of the French entomologi-
cal society, Dr. Laboulbene instanced a case in which

dipterous larvae had been vomited by a woman thirty-

nine years old, under the care of Dr. E. Pichat of La
Rochelle. Specimens of the pupa, and of the fly

hatched from them (Curtoneura stabulans Fall.),

were exhibited to the society. The woman had
been troubled for some days with bronchitis and
very fetid breath, and finally, after a severe attack
of coughing, vomited twice. Dr. Pichat afterward
found in the basin used a hundred to a hundred and
fifty of these larvae; and the circumstances as related

by him leave no serious doubt of their source, though
he was not present during the vomiting, but only
called immediately after it.

This larva, according to LaboiUbfene, is well known,
and is ordinarily found in decomposing animal and
vegetable matter, in mushrooms, etc., and has also
been reared from caterpillars and hjTnenopterous
larvae.

The possibility of the existence of such flies (Mus-
cariae) in the human body was formerly generally
accepted, but has lately been denied by Davaine.
Experiments have proved, says Dr. Laboulbi;ne, that
such larvae, introduced into the stomach of animals
by a fistula, have been discharged alive in the excre-
ment, one, two, or even three days later.

— At the meeting of the Engineers' club of Philadel-
phia, Nov. 3, Mr. Charles II. Haswell presented 'Notes
upon roads, streets, and pavements;' Mr. E. A. Gei-
seler read an illustrated paper upon ' Tides, and New-
ton's theory of them ;

' Mr. Allen J. Fuller spoke of
the ' Effect of frost upon fire-plug casings,'— a paper
which will be noticed next week under the 'sum-
mary.' Professor Haupt also exhibited a 'History
of the manual arts, or the inventions of human wit,'

published by Mr. Herringman, London, 1661. The
secretary read the following account from the Mexi-
can national of Laredo, Tex., of a bridge construction
by Mr. C. A. Merriam : "On the sixth day of Sep-
tember (the anniversary of loss of bridge last year)
the Mexican national railroad-bridge was carried
away by high water. On Monday the lOtli the first

pile was driven for the new structure, which was
completed on the 23d ; and trains are now running
regularly. This is pretty quick work,— the erection
of a bridge six hundred feet long in seven days."
The secretary narrated his experience on behalf of

the club, and read extracts from correspondence, etc.,

with the custom-house, through the stupendous in-

scrutability of the management of which the Trans-
actions of the society of engineers of London, and of
the Institution of civil engineers of Ireland, are
charged with duty; and all the other foreign societies

upon the exchange list of the club are a(Jmitted free.

— Scandinavia, published in Chicago, is the title

of a journal devoted to the interests of Scandinavian
life, past and present. It is printed in English, and
is intended to keep the American public informed as
to the movements, both in politics and literature,

among the people of Denmark, Sweden, and Norway.
The first number is dated November, 1883.

— Lindstriim has published in the Jiihang to the
Swedish academy's Handlinrjur an annotated index
to the generic names applied to the corals of the
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paleozoic formations. A list, by'Dalla Torre, of the

generic names given to Hymenoptera during the

decade 1869-79, appeared in Katter's Entoinologische

nactirichten of last December.
— The Humoristicke Hull/ of Prag for Oct. 27 con-

tains an excellent large portrait of the late Mr. Bar-

rande. We shall publish one next week.
— The mathematical magazine conducted under

the name of the Analyst for the past ten years,

by Mr. J. E. Hendricks, will be continued under

the editorial charge of Ormond Stone, professor of

astronomy, and William M. Thornton, professor of

engineering, with the title, Annals of mathematics,

pure and applied. The numbers will be issued at

intervals of two months, beginning Feb. 1, 1884. In

scope the journal will embrace the development of

new and important theories of mathematics, pure

and applied; the solution of useful and interesting

problems; the history and bibliography of various

branches of mathematics; and critical examinations

and reviews of important treatises and text-books on
mathematical subjects. The office of publication will

be at the University of Virginia.

— Dr. Macgowan recently sent a communication

to the North China herald on the art of making lumi-

nous paint in the celestial empire. The Chinese, says

Dr. Macgowan, used powdered mussel-shells instead

of oyster-shells. The method seems to be ancient.

Tlie emperor, Tai Tsung, who flourished towards the

«nd of the tenth century of the Christian era, received

a picture which was luminous by night. The picture

represented, by night, a cow lying within a fence;

while, by day, the cow appeared as browsing outside

of the enclosure. His Majesty asked for an explana-

tion from his ministers, but they were no better in-

formed than he. At length some one informed the

emperor that the effect was produced by mixing
Southern-Sea pearl-paste with a pigment which at

night became luminous, and that the day-picture was
made of a powdered reef-stone. In after-ages the

picture was attributed to the genii, whilst some de-

nied its existence altogether. Dr. Macgowan shows,

by extracts from a Chinese writer of three centuries

ago, that the tradition of the art had not died out.

— The meeting of the Philosophical society of

Washington, held Nov. 10, was devoted to the con-

sideration of geologic subjects. Mr. Edwin Smith
exhibited a seismographic record obtained in Japan,

and described the system of observations conducted

by Professor Paul. Capt. C. E. Dutton read a paper

entitled 'The volcanic problem stated,' and Mr. W.
J. McGee made a commimication on the ' Drainage
system, and the distribution of loess, in eastern Iowa.'

— John T. Short, professor of history at the Ohio
Stale university at Columbus, died Dec. 11, after a

long illness. He was especially well known for his

researches in the history of Central America. His
' North-Americans, and their early history,' passed

through many editions.

— The papers read at the meeting of the Biological

society of Washington, Nov. 16, were by Professor

Lester F. Ward, Mesozoic dicotyledons; Mr. C. D.
Walcott, Fresh-water shells from the lower carbonif-

erous, with exhibition of specimens; Mr. Frederick

W. True, Exhibition of a unique specimen of a West-
Indian seal, Monaehus tropicalis Gray; Dr. C. A.
White, Persistence of the domestic instinct in the

cat.

— An unpretending but useful little paper has been
lately published as Bulletin no. 5 of the Illinois

state laboratory of natural history, by N. S. Davis,

jun., and Frank L. Rice. This i^aper contains concise

descriptions of seventy-four species and sub-species

of North-American batrachians, and fifty-four of rej)-

tiles, found east of the Mississippi. Analytical keys

to the families and genera are given, but no synony-

my. The classification and nomenclature are those

of Professor Cope's Check-list, and the descriptions

are in great part compiled from writings of the same
author. There is, however, evidence of considerable

study of specimens; and the collector of reptiles in

the region covered will find this catalogue very con-
venient.

— A boy fourteen years of age was fishing at

Tomioka, Nizen, Japan, recently, when his right arm
was seized by a large octopus with two of its tenta-

cles. His cries brought succor as he was being dragged
into the water, and the tentacles were cut. The lad

reached home; but his arm seemed paralyzed, and in

five days death ensued, probably from shock.
— H. Schallibaum recommends a mixture of one

volume of collodion with three to four volumes of

oil of cloves, to secure microscopic sections in i^lace

upon the slide. The oil is evaporated over a water-

bath, after which the sections may be stained, etc.

An advantage is thus offered over Giesbrecht's shel-

lac method. The full directions are given in the

Archiv/iir mikroshopische analomie (xxii. 689),

— Four mummies Iiave been obtained from the

Aleutian region for the Berlin museum. They are

in a good state of preservation, and are believed to be
of great age.

— M. A. Dumont has submitted to the Paris acad-

emy of sciences a suggestion for increasing the irri-

gating waters derived from the Rhone by regulating

the discharge from the Lake of Geneva. This project,

recommended by the Geneva commission, involves

the expenditure of about £180,000, and the creation

of a hydraulic force of 7,000-horse power, by which
the level of the lake at high water might be reduced
by at least 0.60 m., and the minimum discharge of the

Rhone at the outlet increased by SO mc. per second.
— The science of forestry has hitherto been much

neglected in England: but the Athenaeum states that

the proposal to hold an International forestry exhibi-

tion in Edinburgh during the summer and autumn
of next year has been taken up with much earnest-

ness; and the sum of £3, .500 has already been ob-

tained as a guaranty fund, without any direct appeal

to the public at large. Besides specimens of forest

jjroduce, implements used in forestry, fungi, rustic

work, etc., there will be a collection of illustrations

of trees, scenery, forest labor, and the like, along

with books, maps, and reports bearing on forest

history, surveys, and the geographical distribution

of trees.
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JOACHIM BARRANDE.

1., HIS i.iri:.'

TnK death of Joachim Bairniulc wlio for

more than half a centmv lias attracted tlie

respectful regards

of the world of

science, severs

the last link be-

tween the times

of Ciivier and our

own. The exam-

ple of this noble

life mav be truh;

said to have borne

t h re e fold fi-uit.

lie was. after

Cuvior, intellopt-

uallj- by far ll

most dangerui

of the opponciii

of evolution. II i

was great in his

works, and great

in the example of

a life devoted to

research and to

the service of his

unfortunate sov-

ereign. He be-

longed to t h a 1

illustrious body of

men who acknowl-

edged Cuvier as

their teacher of

science : and, in

order to under-

stand him, one must recognize this, and also

realize that to him loyalty was inseparable

from faith and truth. The chivalrous side of

1 \Vc arc tndc-blcil to I'l-oft'^i^or .Juleii Nfarcou, an intiinutc

friend of M. Barrande, for tlic personal facts in this notice.

No. W.-- 1SSS.

his character is best illustrated by the reason

which he gave for refusing peremptorily the

high honor of an election to the French acad-

emy. He said .simply that he had no desire

foi- momboiship in a society with such avowed

aims, but which had refused admission to some

of his niastcis in -( iciice — Alcide D'Orbigny,

Deshaycs, and

I'^douard J.,artet,

who h.ad taught

him all that he

knew. He dedi-

cated himself to

science always

without personal

reservation ; but

his opinions were

never free. He
\\ ns bound by his

I i\alty to the mem-

ory of his masters

in science, and by

his faith in the

doctrine of the

livine right of

kings : and both

in science and in

politics he re-

mained through-

out life a consist-

ent opiionent of

the new theories

of evolution and

republicanism.

IJorn in the

year 17!l!l, in the

town of Saugnes,

department of

Haute Loire, we

first hear of him in is ID. when he entered the

ficole polytcchnique of Paris, whence he grad-

uated in 1S21 among the first in his class, and,

then passed into the ficole des ponts et chaus-

si'c8. graduating in 1«2l with high honors.

'=^^'^^^^cr^^t^'^z^t^^^^^^:!
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During these Ave years he was assiduous iu

his attendance on the various courses of lec-

tures given by Cuvier, Brdngniart, De Jussieu,

Constant Prevost, and Desfontaines, upon

zoology, geologj-, and botany, and constantly

visited the collections of the Jardin des plantes.

After graduation he was appointed engineer

at a small town in the basin of the Loire ; and

there, during one of the visits of Due D'An-

gouleme, then the dauphin of France, he was

presented to the duke ; and any one who has

ever had the privilege of Barrande's acquaint-

ance will readily understand the favorable im-

pression his character and attainments made

upon his royal highness. Subsequently the

young engineer became the most favored can-

didate of the dauphin for the office of in-

structor in science to his nephew, the Comte

de Cbambord, the grandson of Charles X.

;

and he secured this post for him. The unso-

licited appointment to what was considered

and sought bj' learned men as one of the

highest honors in the gift of the king, reads

like the climax of a fairy-tale ; and like that,

also, the daring of the young engineer in

accepting the appointment had the happiest

results for himself and for his royal charge.

The revolution of 1830 put an end to the

reign of Charles -X., and drove the elder

branch of the Bourbon family^ and their faith-

ful servitor into exile ; and it was during the

sojourn in England and in Scotland that Bar-

rande perfected himself in the use of the

English language. In 1832 they removed to

Prague, and carried with them this man who

was to make Bohemia classic ground for the

geologists of all countries. Barrande found

himself here iu a new field, where all his pre-

vious education and preparation were at fault

;

but for a true investigator, such as he was,

this merely excited the greater interest. Pie

and his pupil began by collecting every thing

in the vicinity ; and then, little by little, their

attention was irresistiblj' drawn to the fasci-

natingly rich deposits of Silurian fossils.

Their collections iu time became too exten-

sive to be accommodated in the halls devoted

to study at the Chateau de Hradschin, and

Barrande removed his collections to a house

which he had i)urchased as a residence for

himself. With immense labor, and without

assistance from books, he built up the first

steps of a classification by which he could

arrange his collections in natural sequence

and in their respective faunas. In 1840 he

met with a copj' of the ' Silurian system ' of

Murchison, and became assured of the fact

that he was working among similar fossils

and in the same geological period. This ser-

vice was later gratefull}' and intentionally rec-

ognized in the general title of his works,

' Sjstfeme silurien du centre de la Boheme.'

The rojal familj' changed their residence,

going first to Goritz, and then to Frohsdorf

;

but Barrande, though continuing to serve the

Comte de Chambord, having exchanged the

post of tutor for that of trusted friend and

superintendent of finances, did not live in his

household, being permitted to remain with his

beloved collections at Prague. His duties,

however, called him a part of the 3'ear to

Paris ; and he there leased apartments, first in

the rue Meziferes, and subsequentlj- iu the rue

de rOd(^on. There are probably few geolo-

gists of reputation who have not, in passing

through Paris, made these apartments a visit,

and experienced the delight of being received

by this statelj' and warm-hearted gentleman.

Besides the mastery of English, Barrande

found it necessarj' to acquire German, which

he spoke and wrote with facilitj', and also the

Czech language, in order to direct and control

the workmen emploj'ed by him as collectors

of fossils. These men varied in number at

diflTerent times, from six to twenty, and some-

times even to thirty. The practical difficulties

which were overcome in this part of the work,

and the anecdotes which might be related of

the efforts made to deceive* him about the

localities of fossils, for which he had offered

special rewards, would be instructive as well

as amusing. We have, however, space only

to relate that he acquired among his workmen

the reputation of being a generous gentleman,

but one of great firmness; and, being obliged

also to account for powers beyond tiieir com-
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prehension, they attri lulled to him a mastciy

of the black art of divination, and a possible

intimaov with the devil himself.

In finishing his work, neither money nor la-

bor was spared : the best illustrators were con-

stantly employed ; and one, INI. Ilnmbert, be-

came noted, lived constantly with him, and died

in liis employ after twenty-five years of service.

Barrande found it necessarj- to be his own

publisher. lie accordingly organized a French

press at Prague ; and the typography of his

books justifj- his own assertion, that they could

not have been printed with greater technical

elegance b^- any press in Paris. We know

from personal inspection that errors arc very

rare. The quotations, which generally show

carelessness, if any part of a book does, excel

in this respect ; and the desire for correctness

has been carried so far, that, instead of tables

of > corrigenda,' he has carefully corrected

errors with printed slips pasted upon the pages

of the text. All this was done while engagetl

in administering a fortune of about fifty mil-

lions of francs, and arranging many compli-

cated questions of business connected with iiis

position, and relations to the Comtc de Chani-

bord, which required much time, and many

journeys to ditlerent parts of Europe. That

this was accomplished successfull3- is shown

by the terms of the will of thi.s last heir of

the elder Bourbons, who appointed him his

executor. The expenses of the whole woik

were met by the personal sacrifice of his own

income from all sources, but principally by tlic

generous assistance of his royal friend. Tiiese

presents were alwa^'s made with the greatest

delicacy by the coimt as his subscriptions to

the ' Syst(>me silurien dc la Bohome ;
' and

Barran<le has recognized their essential impor-

tance in dedicating each of his volumes to

tliis generous patron, and also bj' a direct

statement that his own labors would have

fiiiled but for this assistance. The world of

science owes to the Bourbou family its per-

petual recognition of this example of friend-

ship and generosity, which has brought out to

full fruition the life of one of its representa-

tive men.

No government can point to a finer .single

momimenl to science than this one, created by

an exile in a foreign eountrj' ; and the sums

expended were large, since, as we are assured,

the average cost of each of the twenty-two

volumes, as estimated by Barrande himself,

was not less than twenty thousand francs, mak-

ing a grand total of nearly ninety thousand

dollars for the parts pul)lishcd up to the pres-

ent time. j\I. Barrande never married ; and

his only surviving relatives are a sister, Mme.
Vuillet, aud a brother somewhat younger, M.

.loseph Barrande. a distinguished engineer.

It is inipossililc adequately to present a life

so varied and so full of activity in every ilirec-

tion, at once scientific, and yet so picturesque

from political and social stand-points. He
h.id become, before his death, the only survivor

of the ancient servitors of the royal house of

France ; aud the cause, and even the surround-

ings, of his de.ath, completed the beautiful

picture of his life of voluntary exile and chiv-

alrous service. He sacrificed himself to his

duty as executor, and died from a cold con-

tracted from exposure while engaged in carry-

ing out the last wi.shes of the man who had

been to him ])upil. friend, patron, and right

ful sovereign. I-Iis decease took place Oct.

.'>. at the Cliateau of Frohsdorf, near Vienna,

under the same roof, and within a short time

after the death of the (omte de C'hambord. We
who are republicans cannot estimate his mo-

tives, nor feel with him .as a royalist, but we

can respect the rare moral qualities of his

devotion ; and we feel, also, that it is essen-

tial to express our reverence and gratitude

to the memory of a really great man for his

consideration and kindness to all j'ouug stu-

dents in science who have had occasion to

come into personal or professional relations

with him.

WHIRLWINDS, CYCLONES, AND TOR-
NADOES.^ ^W.

TiiK beginning of the upsetting in a tropical

cyclone is not fully accounted for by observa-

tion. It is not so easily explained as the first

' Coiiiiniiid friim No. i-z.
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uprising oil the desert, inasmuch as the ocean's

calm surface is too smooth to offer aii}' distinct

starting-point for the np-draught. There are,

however, several phmsible ways out of tlic

difRcultj^ It is possible that localized warmth
and expansion where tlic air is calmest' may
produce agentle up-current, which, once begun,

will be soon well established. Agaiu : an ex-

cess of evaporation will cause a rapid upward
diffusion of vapor. It will reach an altitude

where it must condense, and form a cloud-layer,

and thereby warm the surrounding air both by
its latent heat and by catching the warmth of

the sun's rays ; and, as this will go on at a

considerable altitude, it will be especially efl'ec-

tive. Finally, if after a time of calm a breeze

should opportunely penetrate the district from
an adjoining one of higher pressure, an ascend-

ing current would surety be started. In some
such waj- a gradual overturning of the inibal-

anced air must begin, and its further action is

now to be traced.

The rising mass expands as it escapes from
the pressure of the air that it leaves below, and
in expanding it is mechanicallj- cooled. As it

cools, some of the vapor with which it is well

charged condenses into cloud, and. on accumu-
lating, soon begins to fall as r.ain. Here we
have the entrance of a new and potent cause of

disturbance, — the briuging-forth of a great

amount of energ}' in the form of heat from the

condensation of the vapor.- It is probable that

this aid to the up-draught seldom takes the ini-

tiative : it waits till some other cause begins

the upsetting, and then falls to with a will to

help it along.

This effect of condensation is so im[)ortant

that it maj' well be considered a little more
closely. As water evaporates, its molecules are

spread widety apart, and take on a xnvy active

motion ; but in doing so they must be furnished

with energy in some form, for the}' cannot de-

velop out of nothing the energy needed for

their increased activity. As a general rule,

the desired supply is found in the sun's radi-

ant heat : so, when water evaporates I'rom

the sea-surface, it takes to itself nearly all tlu'

energy that comes down in tlie sun's rays,

and thereb}^ its molecules arc enlivened u|i to

the point of vaporization. It will be readily

understood, that, if heat-energy be taken by the

water and transformed into vapor-energy, it

can no longer make itself felt as heat ; and, so

far as our senses are concerned, it is lost or

hidden, and for this reason is called 'latent

heat.' The term is misleading and improper,
for it implies that the sun's enei'gy still remains
somewhere in the vapor as a kind of heat that

we cannot feel ; but this is wrong, for as heat it

no longer exists. It will be further seen, that,

when the vapor is condensed back again into

water, all its vapor energ}- must take some otiier

form : it uuist abandon the vapor molecules,

and allow them to quiet down and approach
one another as they resume the liquid condi-

tion : and the energy thus thrown out of em-
ployment must make itself felt in some other

way. We are therefore prepared to lind that

condensation is attended with the i)roduction

of just as much heat-energj' as was lost in tlie

process of evaporation. This is of capital im-

portance in the understanding of storms.

It has already been seen, that the cause of

continued action in a desert-whirl is found in

the excessive warmth of the lower strata ; iu

•\irtue of which the air in the ascending column
finds itself warmer, and hence lighter, than the

surrounding air, and consequentlj' is impelled

to rise as oil rises through water. It was fur-

ther noted, that the ascending whirl will con-

tinue as long as it is supplied with excessively

warm air at the base ; but, as soon as the bot-

tom air is not more than l.G° warmer than the

air three hundred feet above it, the whirl will

die awaj'. In the case of an ascending column
of air satni'ated with vapor, it would also, as

iu the previous case, expand as it rose to higher

levels of less pressure, and, in consequence of

this expansion, it would cool. But when satu--

rated air is cooled, some of its vapor must
condense ; and when vapor condenses, heat is

evolved ; and the heat thus produced will partly

make up for the loss of heat by expansion, and
therefore the ascending column of moist air

will not be allowed to cool so fast as if it had
not been saturated with vapor. Several im-

portant consequences now follow. In the first

place, a less warming at the base is needed to

produce unstable equilibrium in saturated than

in dry air. In the latter, the turning-point is

reached when there is a
'

difference of 1.0° F. be-

tween the temperatures of

the suiface-air and that

three hundred feet above.

In the former, if the sur-

face-temperature be 80°, as

is common in the Baj^ of

Bengal, a difference of only
0.0° is required. In other

words, if a mass of drj' air

Fig. 5. at 80° rise three hundred
feet, its temperature falls

to 78.4° : if a mass of saturated air at the same
temperature (fig. 5) rise through the same dis-

tance, it is cooled only to 7!l.I°; and conse-

Z9.4-

M
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queiilly. Cor evi'iy throe hundred feel of ascent

it has an advantage over dr}- air of one degree
of warmtii (and more at great altitudes), tend-

ing to make it lighter than its surroundings.

and so intensifying its upward motion. ^lore-

over, a storm wliieh is thus nourished may
continue its activity through the niglit. instead

of dying away as the sun declines ; for it is

supplied with energy continually brought out

of the vapor storehouse. Of course, in both

cases the sun's heat is the source of the dis-

turbance ; hut on the desert there is no way
of storing up the heat, while at sea a great

amount of energy may be stored up before the

final upsetting begins, and
then the storm-winds arise,

and show all this accunnilat-

ed strength in their l)lowing.

We have much this kind of
action, ii» a small way, in the

formation of a heavy cumulus-
cloud on a quiet, hot summer
day. The air on the ground
is warmed, and contains a

good share of moisture ; and.

as it rises and cools, its vapor
begins to be condensed, .'^ouio of the vapor-

energy is given out as heat, and so the ascend-
ing current is re-enforced. If the air be verv
warm or very moist, or both, the ordinary

cumulus-cloud may grow into a thunder-shower ;

and, being tiien unable to carry up all its con-

densed vapor, some of it falls as rain. It

should be noted, that, when the lower air is not
fully saturated, its temperature must he some-
what reduced to bring it to tlie point of satura-

tion before any cloud is formed. This decrease
is mechanically effected at the rate of 1 X>° every
three hundred feet, by the expansion of the

rising air,— essentially the same rate as that

already given for the cooling of a rising column
of dry air ; and, when enough cooling has been
thus effected to reduce the air to its tempera-
ture of saturation, some of the vapor will be
condensed into liquid cloud-particles, and so
become visible. It is for this reason that

cumulus-clouds have nearly level bases, and
that a groni) of such clouds stands at about the

same altitude. The air-currents rising from the

warm ground have to ascend a certain distance,

and cool a certain number of degrees, before

condensation takes place. Their altitude in feet

will be about a liundrcd and eighty-three times
the number of degrees between the temperature
of the lower air and its dew-point.

All tropical cyclones arc attendeil by clouds
and by excessivch" heavy rain ; and this points

very clearly to the important [lart played by

the heat evolved in the condensation of so much
vapor. The rapid reproduction of tlic heat

storiMl up through many j)rcvious d.iys of sun-

shine retards the cooling of the ascending cur-

rent, excites the winds to active motion, and
the storm is thus set going. Kspy (1^3.')) was
thfi first to recognize the in)portant part played
by the condensing vapor in an ascending cur-

rent of air, but he greatly exaggerated its

effects. The proper measure of its action, and
convenient statement of the results in tabular

form, are chieflv due to Reve (18(!4) and Ilann

(1874).

The ascending current moves outward at a

roooo'
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reason for httertil motion has now appeared

:

the gravitative pressure of the upper air is no
longer at riglit angles to the convex isobaric

surfaces, and consequently there will be a ten-

dency for the air to slide down from the centre.

In obedience to this impulse, some of the cen-

tral expanded air moves lateral!}' or radially

outward to the marginal region ; and now there

is no longer a uniform pressure of oU inches

at sea-level. At the centre, whence the upper

ail- has rolled away, the pressure will be reduced,

let us say, to 29 inches : on the surrounding

district, over which the air has advanced, the

pressiu'e has increased to 30.25 inches. In this

new arrangement of pressures there is cause

for still further gravitative motion ; namelj', a

rising of the air at the centre, a sinking at

the marginal region, and a horizontal motion

along the sea-surface, toward the centre of low

pressure, in the attempt to restore an equilib-

rium. But this will not fully overcome the in-

equality of pressures, or correct the sloping of

the isobars ; for the existence of an ascending

and expanding warm current at the centre re-

quires that the isobaric surfaces there shall be

separated bj' a greater vertical distance than in

the normal cool-

er air of fig. (i.

Further, the mar-

ginal descending
current of air,

greatly cooled hy
radiation in the

upper regions, is

heavier, volume
for volume, than
the ascending cur-

rent, and hence
has its isobaric

surfaces closei- together than usual. A shorter
vertical column of it is needed to balance an
inch of mercury in the barometer. Fig. 8 shows
this final condition,— the diminished pressure
and greater separation of the isobaric lines

at the warm centre ; the increased pressure and
the approach of the isobaric lines in the cooler

margin. Now, in virtue of the greater dis-

tance between the isobars at the centre, the
altitude of some surface, say that of 24- inches,
will be as great there as over the marginal
region, in spite of the inequalities of pressure
and inward slope of the isobars at sea-level

;

and at greater altitudes the isobaric surfaces
will become convex, and hence slope outwards,

instead of inwards, as

below. The two direc-

tions of slope will be

.jr. separated bj- a level or
~

neutral plane, on which
Za. there will be no ten-

dency to motion. Here
' ^"^ we have excellent illus-

-—— ^ tration of the convee-
So tional motion of the wind

in a storm. It ascends
at the centre, where it

is lightest ; it then flows outward, down the
barometric gradient ; it sinks at the marginal
region of higher pressure, and then flows in-

ward, down the reversed gradient, back to the

centre again. This may be called the vertical

circulation of the storm ; and it will be contin-

ued as long as the central current is warmed to

excess, so as to raise its isobaric surftices. In

the desert-whirlwind we have seen that the

supply of warm air depends immediately upon
contact with the surface-sands heated by direct

sunshine. In the cvcloue at sea, the greatest

part of the warmth needed is given out by the

vapor that condenses at the centre, and falls

in the heavv rains, without which a cyclone
cannot form. Such a storm may last manj'
days.

The explanations thus far given of the be-

ginning of a cj'cloue apply strictly' only to tlie

hurricanes of tropical latitudes ; for in the tem-
perate zones our numerous storms are bj' no
meansi always dependent on local warmth and
calmness of the air. The most that can now be

safely said of the origin of such storms is, that

they depend on some immediately preceding
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disturbance, somewliat as one water-wave de-

pends on another ; for no one has ^-et been able

to trace one of our storms so far back as to

show it quite independent of previous storms,
as seems to be the case with the tropical

C3'clones. In the irregular blowing of the

winds of higher latitudes, for which no full

explanation can be given, too much air is

accumulated in certain districts, which then
appear as regions of high pressure. In seek-

ing a better l)alaiiced re-arrangement, surface-

currents are established with a rotar}- deflection,

as explained below, toward intermediate areas
of lower pressure ; and an up-draughtis formed
at their meeting. This becomes a storm-centre.

It might be said that friction would soon cause
all these local disturbances to cease, and atmos-
pheric pressure would then remain more uni-

form. So it might, if the air were drv ; but the

condensation of vapor, by which the cooling of
the ascending current is retarded, brings out a

new supply of energy eveiy time an up-current
is established ; and thus the disturbed condition

of the atmosphere is maintained. It cannot
settle down into a condition of equilibrium as

long as the sun shines, and water evaporates.

Some maintain that it is unlikely that the

storms of the torrid and temperate zones
should have different causes, and that as tem-
perate storms certainlj- do not, as a rule, arise

in a warm calm, tropical storms cannot have
such an origin. But as already stated, and as
will be further shown, the regions and seasons
of tropical cyclones point very conclusively to

this origin ; and, moreover, it is not necessary
that similar results should have identical

causes. All the peculiarities of a rotary storm
can be satisfactorily explained from either

starting-point. And the essential contrast

between the two cases is, that in one, ditfer-

ences of temperature precede and bring about
differences of pressure, and, in the other, dif-

ferences of pressure precede and bring about
differences of temperature ; so that, in both
cases, the established storm differs in tempera-
ture and pressure from the surrounding atmos-
phere : and, once established, the motions of
rotation and translation, yet to be described,
are closely alike in tiie two cases.

( To be continued,)

THE ELECTRIC LIGHT ON THE U. S.

FISH-COMMISSION STEAMER ALBA-
TROSS.^— Ml.

To determine the efllciency of the system
of incandescent lamps, I measured, by means of

' Concluded from Xo, 42.

a steam-engine indicator, the power required
to run the engine and dynamo, the current

being switched off. By the same instrument I

measured tlic indicated power required to run
4.5, 50, and 70 lamps, respectiveh'. B3' de-
ducting from these experiments, respectivelj-,

ihe power required to run the engine aud dy-
namo, we obtained tlie power applied to the
shaft ; and from this quantity we deducted
the friction of the load, leaving, as a remain-
der, the net powers required to revolve the
armature in the magnetic field with lo, 50,
aud 70 lamps in circuit. The lamps used
were each of eight-candle power.

Efficiency of the incandescent lamps.

Horse-power required to run the engine and
dynamo 5.3C

Indicated liorso-power required to run 45 in-
candescent lamps ..... 5.79

Indicated liorse-power required to run 50 in-
candescent lamps 5.85

Indicated horse-power required to nm 70 in-
candescent lamps 6.92

Net horse-power applied to the revolution of
the armature in tlie magnetic field, using
45 incandescent lamps .... 1.80

Net horse-power applied to the revolution of
the armature in the magnetic field, using
50 incandescent lamps .... 1.85

Net horse-power applied to the revolution of
tlie armature in the magnetic field, using
70 incandescent lamps .... 2.84

Mean number of incandescent lamps per indi-
cated II. P.. using 45 lam*i)s . . . 7.77

Mean number of incandescent lamps per indi-
cated H. P., using 50 lamps . . . 8.50

Mean number of incandescent lamps per indi-
cated II.P., using 70 lamps . . . 10.11

Mean number of incandescent lamps per net
II.P., using 45 lamps 25,

Mean number of incandescent lamps per net
H.P., using 50 Lamps 27.02

Mean number of incandescent lamps per net
H.P., using 70 lamps 24.63

The wires being fixed, their resistance may
be considered a constant quantity, and the
only variation as existing in the engine and
dynamo. Tlio distribution of the power, as
aliove recorded, may, if necessary, be verified

by electrical measurements on tlie wires.

To illuminate the machinery on deck, the

dorrick-gafl', the lead of tlie cable, the trawl
as it comes on deck, and to afford an'iple light

to the naturalists while culling the contents of
the trawl as delivered on deck, an arc-light

of great power became indispensable. In the
tlien existing state of electric lighting, an ad-
ditional dynamo appeared to be imperative, as

no arc-light had been run from a tension of
51 volts.

The Edison compan}-, however, was willing

to experiment, and in a short time produced a
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lamp of 750-canclle power, which we are now
using; and we find, in practice, that a no. 18

copper wire will carrj' the current without

heating. The power of this lamp, to be com-

parable with other arc-lamps, should be mul-

tiplied by four, as the commercial candle-

power of the arc-lamp is the aggregate of four

measurements, the photometers being placed

equidistant from each other in the same cir-

cumference. The power required to drive

these arc-lamps, though more than necessary

for others of equal p)ower, is j'et quite small.

Efficiency of the arc-lamps.

Indicated horse-power developed by the engine
with two arc-lamps in circuit 6.69

Horse-power required to drive the engine and
dynamo 3.56

Net horse-power applied to the shaft .... 3.13

Horse-power absorbed in the friction of the

load 0.23

Net horse-power applied to the revolution of

the armature in the magnetic field .... 2.90

Net horse-power applied to the armature for

one lamp {half of the last quantity) .... 1.45

The number of eight-candle power incan-

descent lamps per indicated horse-power is

taken as a mean between the quantities as

determined above, i.e.,

—

nb + 27.02 -f- 24.63
25.55

;

and this quantitj' multiplied into the net horse-

power required to drive one arc-lamp gives

(25.55 X 1.45 =) 37.04, which is the power

in units, of incandescent lamps, to run one

arc-lamp of 750-caudle power.

Fishermen iu nearly all parts of the world

use a light in their boats, when fishing at night,

to attract fishes into their nets ; and it is a com-

mon thing for flying-fish to come on board ship

at 'night if a light be advantageously' placed

to attract them.

Until incandescent lamps were invented, there

were no convenient means of sustaining a light

beneath the surface of the waters ; and there is

consequently opened up to us an unexplored

field in fishing.

Just what service our submarine lamps will

be, we are as yet unable to say : but, with the

small lamp which we use from one to ten feet

below the surface, amphipods in great num-
bers, silver-sides, young bluefish, young lobster,

squid, and flying-fish, have been induced into

the nets, and dolphins have approached it;

but whether the dolphins were attracted by the.

light, or were pursuing the squid. Professor

Benedict, the naturalist of the ship, was un-

able to say. Squid are especiall}' susceptible

to the influence of light. I am informed by
the very emiuent authority of Professor Ver-
rill, of Yale college, that a heavy sea, breaking
upon a lee shore when the full moon is casting

its rays across the land into the sea, will throw
hundreds of squid upon the beach in a single

night, — an evidence of their moving in the

direction of the light until caught in the spray
and hurled upon the shore.

To succeed in producing the light at consid-

erable depths has been bj' no means casj-.

The Edison companj' first prepared a lan-

tern of two thicknesses of glass, hemispherical

in form, with its flat side tightly joined to a
bronze disk on which were placed three sixteen-

candle power B lamps in multiple arc. At a
moderate depth it burned beautifully ; Init at

about a hundred and flfty feet the packing
leaked, and the sea-water, entering, short-cir-

cuited, and the lamp was extinguished bj' the

destruction of the cut-out plug. A similar

lamp was then tried with improved packing;
but its glass walls were crushed by the press-

ure of the water, and it was extinguished.

The next essaj' was with a single Edison
lamp, its glass vessel being cylindrical in form,

with hemispherical end, to give it strength

;

its thin platinum wires extending through one
end without &ny external attachment. To
these delicate wires I succeeded iu soldering

the copper wires of the cable, but broke (or

cut) off one of the platinum wires at the point

where it enters the glass, while putting on the

insulation. When it is remembered that a
hundred fathoms depth of water brings a press-

ure of over two hundred and fiftj- pounds per

square inch on the lamp, it will be understood
that great care was required in every proce-

dure.

Our next attempt was with a single Edi-
son lamp exactly the same as the last. I suc-

ceeded iu soldering and insulating the joints

perfectly ; but the pressure of the water upon
the insulation cut the delicate platinum wire
on the glass before it had reached a hundred
feet in depth.

The Edison company then produced a lamp
in which the platinum wires were soldered to

copper wires in a glass cavity, and filled in

with rosin, so that copper wires, about no. 30
in size, projected from the lamp for our attach-

ment. I coiled the copper wires spirally, and
soldered their ends to the ends of the heavy
wires of the cable, separating them by a small
block of pine wood : this gave some freedom
of motion, without danger of cutting or break-

ing the wires. A paper mould was placed round
the joint, and filled with warm ' gulloot. ' When
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tliis had cooled, it was wrapped witli insulation-

tape, and served tightly with twine. This was
again covered with gulloot, then tape, and
tinally with melted gutta-percha ; and, when the

gntta-i)ercha had cooled, its entire surface was
scared over with a hot iron to ma^e sure of
tilling any cracks or holes it might contain.

The lami) was then lowered into the sea, about
seven hundred and fifty feet of cable being paid
out, without any indication of failure. To as-

certain if the lamp was lighted at all times, we
substituted a lamp for the cut-out plug in the
deep-sea circuit. This brought both lamps in

the same circuit, which caused them to glow
at about a cherry-red instead of a white light

;

and had any accident happened to break the
lamp in the water, or to cause a le.ak, our upper
lamp would have immediatelv sprung into in-

candescent whiteness. G. W. Baird,
Passed assistant engineer, U.S.N.

-COMMISSION STKAMBR ALBATKOSS.
KD ELECTRIC LIUUT TO ATTRACT FIB

ir.I.t:MINATK TIIK WATER.

CRYSTALS IN THE BARK OF TREES.

In examining the interior of certain insects
and myriapods living in and feeding on the
wood and liber of decaying trees, the writer
has often had his attention attracted b}- many
lieautiful and well-defined crystals mingled with
t he food-contents of the intestinal canal. The
I rystals appear to be insoluble in the intesti-

nal juices, as they pass through the entire

iract unchanged. Eecently, in examining a
large lamellicorn larva obtained from beneath
I he bark of a decaying white oak, I .again ob-
--erved an abundance of the same kind of cr3-s-

lals; and shortly after, numerous others were
lound in a Pol\ desmus taken from beneath the
bark of a hickorj- log. Feeling sufficient in-

terest in the matter to learn the source of the
crystals, I examined a large white oak, dead
and decaying, but still standing, with the bark
looselj- attached. On the inner side of the
b.ark was a thick, yellowish-white, pulverulent
layer,— the dec.a3'ed liber. This readily crum-
bled to powder; and a small portion, diffused
in water and submitted to the microscope, ex-
hibited a multitude of crystals, forming the
greater proportion of the powder, and of the
kind previously noticed in insects. The crj-s-

tals appeared perfectly fresh, and not changed
• by the surrounding decaj-, but were isolated,

sharply' defined, and highly lustrous. The3'
measured from about the two-thousandth to the
six-hundredth of an inch. Two forms were
common,— simple, as represented in fig. 1;
and twinned, as in fig. 2. A portion of the
powder was submitted to my friend, Prof. F.
A. Genth, for analysis, without informing him
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as to its source. The report was, " It seems

to be mo stlj- calcium oxalate, with some carbo-

nate and organic matter." The crystals per-

tain to the mouocliuic system, like the mineral

whewellite. In another decayed white oak ex-

amined, the pulverulent liber, of darker appear-

ance than in the former, consisted of crystals,

cellular cUbris, with no bast-fibres, but with

numerous long, dark-brown, many-celled spo-

ridia of a fungus, and a few dead rotifers.

Under similar circumstances, the same kind of

crystals, equall}' abundant, were observed in a

dead chestnut-tree.

The liber of the fresh or undecayed white

oak and chestnut exhibits the calcium-oxalate

crystals arranged in close longitudinal rows, as

represented in fig. 3, situ-

ated among the bast-fibres,

and nearh" as abundant.

The crystals are smaller,

approaching the ends of

the series ; and the spaces

occupied bj- the latter taper

at the extremities. Each
ci-ystal occupies a separate

cuboidal cell, or at least

a distinct compartment of a

long fusiform space, bound-

ed by the bast-cells. In

the rows of crystals of the

white oak, from twenty-five

to thirty-five were counted,

occupying a space of about

the fiftieth of an inch in

length. In the chestnut

liber, from twenty-five to

forty - five crj'stals were
counted in different rows.

In the liber of the butter-

nut the crystals are com-
pounded in spheroidal clusters, and form rows
arranged in the same manner as in the pre-

ceding trees.

Without having had anj- intention of inves-

tigating the occurreuce of crystals in plants, I

have been led to make the present communica-
tion on what, to botanists, maj' be a familiar

fact, under the impression that manj', like mj'-

self, have heretofore been ignorant of it ; and
this for the reason that sufficient notice of the

matter h as not been given . Our ordinary manu-
als, while referring to the occurrence of crj's-

tals in plants, and giving a few illustrations

of those observed in herbaceous plants, take

almost no notice of the beautiful forms in the

inner bark of our forest-trees. The ' Micro-
graphic dictionary ' mentions the occurrence
of raphides in the bark and pith of many

Fig. 1. — Calcium-oxa-
late crystal.

Fig- 2.— Twin form of
the same. Both from
decayed liber of the
white oak, magnified
250 diameters.

Fig. 3.— Portion of a
series of crystals from
fresh liber, magnified
300 diameters.

woodj- plants, as the lime and vine, but makes
no reference to, nor gives illustrations of, such
as occur in oaks, the chestnut, the hickory, etc.

Xo more beautiful example of plant-crystals

can be so readily obtained than that exhibited

in thin slips of the liber of the oak or chest-

nut.

Although the occurrence of crystals in vege-

table tissues was observed and described b}'

Payen in 1841 {Comjites rendus de Vacadi-

mie des sciences), the first and fullest account

of the crystals of the liber of forest and fruit

trees was given by Prof. J. W. Bailey, in a

communication to the American association of

geologists and naturalists, in 1843, afterwards

pubhshed, with a plate, in the American jour-

nal of science for 1845, p. 17. Sanio subse-

quently described the same crystals in the

Monatsberichte of the Prussian academy of
sciences for 1857. Joseph Leidy.

THE PHYSIOLOGICAL STATION OF
PARISH— 11.

The blacli screen shown in fig. 4 is a kind of shed,

three metres in depth, fifteen long, and four high.

This height is necessary in photographing birds on

tlie wing; for, on rising, they immediately leave the

dark field. ^Alien the walk of a man or an animal Is

being studied, the opening of the screen is limited by

a frame covered with black cloth suspended from
its upper part : this regulates the ingress of light

under the shed, and makes its cavity darker. In ad-

dition, a long strip of velvet two metres and a half

broad fills all the lower part of this cavity. Thus the

light coming through the bottom of the screen is al-

most entirely cut off.

In fig. 4 a man dressed entirely in white is walking

.before the dark screen. The course on which he

walks is slightly inclined, in such a way that a visual

ray, proceeding from the objective, passes very near

the surface of the ground without tneeting it anywhere.

This is necessary in order that in the picture the feet

of the walker may be entirely visible, while the ground

is not : otherwise the light reflected from the ground

would make an imjjression on the sensitive plate at

the very jjoints where the images of the feet should be

produced, and make them obscure. The course is

raised about twenty centimetres above the sun-ound-

ing ground; and along the full length of this relief

there runs a plank on which alternate divisions, each

a metre and a half long, are painted black and

white. The plank thus divided is seen in the photo-

graphs, and is useful in measuring the distance run

between two successive images, and in estimating

the size of the subject, the amplitude of his reactions,

and the extent of displacement of each part of his

body. In order to know the rapidity of movement,

the time consumed in traversing the various spaces

must be measured. Now, if the machinery which
^ Concluded from No. 42.
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turns the disk always worked with tlie same speed,

and if the number of openings were the same for all

experiments, we should only have to determine once

for all the interval of time which
elapses between two images, and

we should immediately have the

expression of the rapidity: in

short, if the successive illumi-

nations were separated by one-

tenth of a second, and if the in-

terAl in long measure between

the iina<;es were five-tenths of a

metre, it is evident that in one

second five metres would be

traversed. But the rapidity of

the disk varies with the experi-

ment : it must, then, be con-

trolled. This control can be

obtained by nutans of a chrono-

graph which shall indicate the

interval of time between the

various turns of the disk during

the experiment. But this meth-

od would give two kinds I'f independent indications,

— that of the spaces on the pholograpliie plate, and

that of the times on a revolving cylinder. It seemed

tons better to obtain, also on the plate, the indi-

cations of the times elapsing between the succes-

sive images. This result was obtained in the

following manner. In order to know the fre(iuency

of rotation of the disk, we have only to photograph

the successive positions of a body moving with a

uniform and known velocity. Fig. 4 shows, above

the head of the walker, an apparatus which answers

this purpose, and which we will call b, photographic

chronograph. It is a black velvet dial, on which

bright nails, arranged in a circle, divide the circum-

ference into a certain number of equal parts. A
bright needle on the f.iceof this dial is in continual

motion, turning at the rate of a revolution a second.

It is evident, that, if the disk of the photographic

apparatus revolve only once a second, we shall have

only one image of the needle on the dial; if the

disk make si.x revolutions a second, we shall have

six images, etc. Since the velocity of the disk is

uniform, the images on the dial are separated by

equal distances. These divisions allow us to easily

estimate the fraction of a second corresponding to

the interval between the images.

This method will be better comprehended if we
consider its application. Fig. 5 represents a runner

jumping a bar. The series of photographs com-

mences at the moment when the leaper started on

the preliminary spurt, and ends when tlie leap is

finished, and the fall to the ground has partly de-

stroyed the velocity. Let us analyze this figure.

We see the subject represented nine times; that is,

the disk revolved nine times during the experiment.

Each rotation, bringing the opening of the disk in

front of the objective, has permitted light to enter

for a brief instant, wliich has sufliced each time to

give an image. These successive images were pro-

duced at different points on the plate, because the

leaper himself occupied different posiiions before

the screen when eacli of the illuminations took

place. The space traversed either on the ground

or in the air, between successive images, is easily

measured by means of the divisions in the planks
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seen at the bottom of the picture. We see that
the interval is not always the same, and' that, if

we suppose equal intervals of time to separate
successive images, the greatest velocity occurs in

the run which preceded the leap, and that there
was a diminution of speed while the leaper was in

the air: in fact, this diminution is still increased
after the fall, the velocity being partly lost the very
moment the body touches the ground. In order to

know whether the images have been produced at

equal intervals of time, and the duration of these
intervals, the dial of the chronograph must be con-
sulted. It is then seen that the luminous needle is

represented as many times as there have been illu-

minations, namely, nine times; that the interval be-

tween the illuminations was uniform, for the images
of the needle whose rotation was
uniform form equal angles : in short,

the absolute value of the time-inter-

vals between the illuminations is

expressed by the angle which the
images of the needle on the dial

make. This angle is about 86°,

which shows that the time-interval

between successive illuminations is

one-tenth of a second. From these

measures of time and space we easily

deduce the velocity of the leaper in

the various phases of the experiment.
This speed was seven metres a sec-

ond during the preliminary run, five

metres during the leap, and fell to

three metres and a half after the fall.

When one takes on the same plate

a series of photographs representing
the successive attitudes of an animal,
he naturally tries to multiply these
images in order to know the largest mmiber possible
of the phases of movement

; but when the latter

is not rapid, the frequency of the images is soon
limited by their superposition, and by the confu-
sion which results. Thus, a man running even at

moderate speed can be photographed nine or ten

times a second (fig. 0) without confusion of the images.
If sometimes one limb is depicted where the other limb
has already left an impression, this superposition does
not at all affect the images: the wliite only becomes
more intense where the plate has received two im-
pressions, so that the contours of the two members

are still easily distinguishable. But
when a man walks slowly, as in fig.

7, the images present so many su-

perpositions that confusion results.

This inconvenience is remedied by
partial photography ; that is, by sup-

pressing certain parts of the image
in order that the rest may be more
easily distinguished. As by our
method white and bright objects

only make an imiiression on the sen-

sitive plate, it is necessary merely to

clothe in black the parts of the body
which we wish to exclude from the

image. If a man dressed half in

white and half in black is walking
on the track, and turns toward the

photographic apparatus the part

clothed in white, the right, for in-

stance, there will appear in the pic-

ture only the right half of his body. These images
allow us to observe in their successive phases, first,

the pivot-like turning of the lower limb around the

foot during the time of support; and second, as

the foot rises, the turning of the same limb around the

hip-joint, while at the same time this joint is moving
forward without cessation.

Partial photographs are also serviceable in an anal-

ysis of rapid movements, because by this means the

number of attitudes represented may be many times

Fig.
'

increased. Nevertheless, when the image of a limb
is moderately large, the partial photographs cannot
be too much increased without confusion through
superposition. We must therefore diminish the size

of the image, if we desire to repeat them at very short
iiitervals. For this purpose thf walker is clothed
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wholly in black, and narrow bands of some brij;lit

metal are placed down liis arm, tliigh, and leg, follow-

ing precisely the direction of the bones of these parts.

This arrangement allows us to easily increase ten-

fold the number of images received in a given time

on the same plate : hence, instead of ten photographs

a second, we can obtain one hundred. For this, the

rapidity of rotation of the disk is not altered ; but, in-

stead of one opening, there are ten, eiiually distributed

on the circumference. One of these openings must
have a diameter twice that of the others. The result

is a much larger size for one of the images; and this

renders the estimation of the time easy, and also fur-

nishes data to compare the movements of the lower

and upper limbs. The images obtained under these

circumstances are so close, that one is present, as it

were, at all the successive changes of place of the

limbs and body. Thus, in fig. 8, between two suc-

cessive touches of the ground by the right foot, there

are twenty-one different positions of the lower limb.

As the foot meets the ground, the knee is bent per-

ceptibly; then it straightens as the foot, resting on the

toes, prepares to leave the ground. After the raising

of the foot, the knee bends again, and the leg forms

with the thigh a right angle; then it gradually be-

comes straight, and the sole of tlie foot, which was at

The few examples just given sufficiently explain the

method, and show its exactness. For a complete

study of human locomotion, photographs under the

most diverse ciicumstanccs must be obtained. The
subject must be photographed not only from the side,

but also from the front and rear, in onler to show the

lateral oscillations of the different parts of tlie body.

Finally, after studying the mechanism of the various

motions produced in walking or rimning, the final re-

sult— the more or less rapid transportation of the

man — must be studied, either as he walks freely, or

as he bears or draws a burden.

Tliese researclies have a practical interest, even as

those having for their object the determination of the

product of macliines, and the most favorable con-

ditions for this production. Experiments in regard

to tliis are in process; and it is with this object in

view that the circular course with telegraphic signals,

to note the phases of the walking or running, has

been established.

first in a vertical plane, is apparently parallel to the

ground which it touclies for some time before it rises

again. The scale at the bottom of the figure shows
that the total length of the step was 2.6 metres. The
chronograph was not used in this experiment, but we
may estimate the number of images at about sixty

a second. The movements of bending and extending

the fore-arm are obtained in the s.ame manner as

those of the leg. The turnings of the head are ex-

pressed by the undulatory motion of a bright point

placed on a level with the ear. In short, the diminu-

tions and the accelerations of each part are expressed

by the crowding or separation of the images. To
ascertain the corresponding positions of the arm and

leg at a given instant, we take for data every fifth

figure, which is larger than the others. These images

are formed at the moment of passage before one of

the larger openings; and they correspond, therefore,

to the same instant of time. This is not the phace to

analyze in detail the various types of locomotion.

THE FUNDAMENTAL CATALOGUE OF
THE BERLINER JAHRBUCH.

A VEKY important comparison by Dr. Auwers, of

the fundamental catalogue of the Berliner jahrbuch

with those of the Nautical almanac,

the Connaissance des tempn, and the

American ej)hemeris, appears as a

supplement to the JahrJiuch for 1884;

and the following abstract of it is

given. The year 1883 is the first in

which such a comparison is possible.

The Berliner jahrbuch contains at

present, and will contain for the fu-

ture, 450 stars whose apparent places

are given, and 172 stars for which

only mean places are printed; i.e.,

622 in all. The places of these stars,

both in K. A. and Dee., depend strict-

ly on the system of the Fundamen-
tal catalogue of the Astronomische

f/exellschaft (publ. xiv. ). They lie

between the north pole and— 31°.3 declination.

The American ephemeris contains the mean places

of 383 stars, for 208 of wliich ephemerides are given:

44 of these stars lie south of —31°. The Nautical

almanac has 197 stars (15 south of —32°), and ephem-

erides are given for all. The Connaissance des iemps

has 310 stars between the north pole and— 70°, and

gives an ephemeris for each.

Dr. Atiwers's account of the sources from which the

star-places of the various almanacs are taUen we omit.

It shows how v.arious these are. 4.")0 stars have

ephemerides in the Jahrbuch ; 140 stars (mostly south-

ern) wliich h.ave ephemerides in the three other alma-

nacs are not contained in the Jahrbuch.

A table is given in Dr. Auwers's paper, showing the

comparison between each star of each almanac and

the./a/ir6i(e/i. From this table the elements by which

the catalogue of each almanac can be reduced to the

system of the Jahrlmrh are di'dneed. A subsequent

table gives the two ridnclions which must be added
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to each almanac R. A., and tlie two reductions which
must be added to eacli almanac Dec, in order to re-

duce to the system of the Jahrbuch.
The catalogue of each almanac, after the application

of the systematic reductions from this table, is then
compared with the Fundamental catalogue. For the

Nautical almanac, the mean difference in declination

is 0".395; in K. A. (from 134 stars), 0s.0332. Of the

168 stars common to both almanacs, there are 27

whose E. A. differs more than 0^.067, and 8 whose
declinations differ by more than 1". These differ-

ences are, in the main, errors of the Nautical alma-
nac, and are largely due to the erroneous proijer

motions adopted in the Greenwich catalogues.

For the Connaissance ties temps, the table shows
large. systematic ei-rors. After these have been elimi-

nated, the comparison shows for 229 stars, common to

the Connaissance des temjis and the Berlinerjahrbuch,

a mean difference of 0".373 in declination, and a
mean difference of 0^0282 (from 162 stars) in R. A.
The errors here, again, are largely due to erroneous
proper motions.

The correspondence of the reduced positions of the

American epkemeris with those of the Jahrbuch varies

according as one or another basis of comparison is

chosen. A complete comparison can only be made
for those stars for which ephemerides are given, since

the newer stars have their positions derived from sev-

eral sources, not comparable among themselves.

The declinations of the A7nerican ephemeris and
those of the Jahrbuch agree excellently for those

stars which have been investigated by Boss. The
mean difference (162 stars) is 0".177. The other 111

stars do not agree so well, there being 12 differences

between 0".5 and 1". The stars north of 64° depend
upon Gould's K. A. ; and, of the 36 stars common to

both almanacs, 15 differ by more than O'^.IS. Of the

remaining 126 stars whose ephemerides are given,

8 have differences as great as 0".067. The mean
difference for 100 stars between 4-40° and —20° is

0».0127. For the 111 stars without ephemerides,

there are seven cases where the difference is more
than 0^067.

For the stars south of —32°, the Nautical almanac
will give the best positions, on account of its data
being derived from the most recent catalogues.

A comparison of the system of the Jahrbuch, 1861-

82, with the new system, and a general table for the

reduction of the data of any almanac to the Berliner

jahrbuch system, concludes this very important pa-

per.

It is to be hoped that in the immediate future all

star positions may be reduced to the system of the

Jahrbuch, and its admirable list of stars will be amply
suiBcient for observers in the northern hemisphere.
For the determination of time and longitude, the

stars of the other almanacs will serve a useful pur-
pose, especially as they may easily be made homo-
geneous with the Berlin list by tables given by Dr.
Auwers in this paper.

Edward S. Holden.
Washbur observatory, University of Wisconsin,

Madison, .July 24, 1883.

LETTERS TO THE EDITOR.
EugUsh ch.

In Science, ii. 452, yon assert that the English
' ch (in chair) is not a simple consonant, but a com-
pound,' consisting of ' ( followed by sli. as is .ippar-

ent in pronouncing with 'due lingering emphasis'
the words. ' e\en such a man, so woc-begone,' etc.

Now, the same length and emphasis may be produced
by a prolongation or continuous repetition of the
vowel-sound of the word ' siicb,' and, it seems to me,
would be so in the case of anybody who was unac-
quainted with the tsli theory. But even if not, the
change from a simple ch to a compound tsh would not
be the only instance in the language, where under
special circumstances, sucli as a prolongation or drawl,
a sound is liable to an essential change; and it must be
peculiarly so where the sound can be properly made
only by an instantaneous movement. Ch seems to
be caused by such a movement, just as a smack of
the lips is, which is certainly a decidedly different

sound from the one made in the same way, except
more gently and slowly, — a p made with inward-
drawn breath. The relation between the smack and
that p seems to be the same as the relation between
the English ch and t, and the difference in each case
to depend on the mode of contact and of its interrup-
tion, not on any combination or succession of sounds.
Again: it appears quite possible to pronounce the

word ' chair ' perfectly with the teeth kept slightly

open by the finger or a pencil, and held, therefore, in

such a position that it is impossible to pronounce the
word ' share ' correctly, showing that sh is not prop-
erly a part of the ch.

Moreover, if ch is the same as tsh, or the German
tseh, the Germans would at the outset have no dif-

ficulty in pronouncing the English ch in a way not
noticeably different by its hissing sound from ours.

It has been said, that after pronouncing the word
' check ' to a phonograph, on turning the machine
backwards, the sounds re-appear as keshl ; but is that

not wholly due to an incorrect, prejudiced pronun-
ciation of the first word, as if written tshelc? L. B.

Nov. 9, 18S3.

[Argument is out of place in reference to what is a
matter of mere obser^'ation. The suggested experi-

ment by ' lingering emphasis ' ought to satisfy any
ear as to the reality of the stopped or shut commence-
ment of the sound of ch in chair, and of its hissing
termination. L. B. evidently associates some mean
ing different from the ordinary one with the terms
' simple ' and ' compound.' Ch is compound because
its shut commencement and its hissing termination
are elementary effects, each of which is susceptible

of separate utterance.

—

Editor.]

Report of the Assos meeting.

Henry W. Haynes, Esq., calls my attention to an
error in tlie remarks on Assos made by me at the
meeting of the Archaeological institute, Oct. 31, and
Iirlnted by you in your recent report (Science, no. 41).

For 'to fight against Ramses III. — the Rhamp-
sinitos of Gi'eek story,' read, ' to fight against Ram-
ses II. — the Sesostris of Greek story.'

May I beg you to make this correction public.

Joseph Thachek Clarke.
Boston, Nov. 19,1883.

Analysis of the -wild potato.

In the spring we received from Mr. .T. G. Lemmon,
Oakland, Gal., some tubers said to be of Solanum tu-

berosum, var. boreale, and collected in Arizona. Of
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thirteen tubers planted May 4, nine furnished plants,

which bliiomed July 12, and in September ripened a
crop of tubers no laiger than the seed planted, or of

the size of small hazel-nuts. The leaves were small,

deep giayish-green above, not hairy ; the stems, much
branclied, deep purple at the nodes; the flowers, white
and numerous. The tubers were very diffusely spread
in the soil.

An analysis of the tubers harvested by the station

chemist, Dr. S. M. Babcock, is as below:—
Water 64.44

Ash 1.17

Albuminoid (N. X 6.25) . . . 4.86

Crude fibre 7S
Nitrogen (free extract) . . . 28.62

Fat (ether extract) .... .13

100.00

E. Lewis Stctrtevant, Director.

N. Y. agricultural experiment-station,
Geneva, X.Y., Nov. 14, 1S83.

Musical sand.

In September (no. 31) you published a brief ab-

stract of our preliminary paper on the singing-beach
of Manchester, Mass. Since then we have contin-

ued our investigations, and collected additional data
and material. One of us has just returned from a
visit to the singing-beach on the west shore of Lake
Cbamptain, four miles and a half south of Platts-

burg, Clinton county, N.Y. This beach is about
seven hundred feet long, crescent-shaped, and termi-

nates at the south end in low cliffs of limestone, and
at the north end in shelving rocks of the same mate-
rial. About a hundred feet north of the beach the
limestone is quarried for building-purposes.

The acoustic phenomena previously described in

connection with Manchester and Eigg are reproduced
at Lake Champlain quite perfectly. On the occasion
of our visit, however, the sand retained traces of

moisture, and the noise, indicated by the syllable

groosh, was less strong than it would otherwise have
been. Two tests, however, showed that the sound
made by rubbing the sand witli the hand, and press-

ing it on the strata below, could be heard distinctly

at a distance of more than a hundred feet. The
tingling sensation in the toes, produced by striking

the sand with the feet, was also perceived. We failed,

however, to obtain sounds by rubbing the sand be-

tween the p.ilnis of the hands,— a method which
yielded remarkable results at Manchester and at Eigg;
but this failure is doubtless due to the imperfect dry-
ness of the sand. Having learned, by experience with
samples from the aforesaid localities, that they lose

their acoustic properties after repeated friction, we
tested this question directly on the beach. We found,
that, by rubbing a definite quantity of sand continu-
ously, its power of emitting sounds gradually dimin-
ished, and finally ceased.
The sand is unusually fine, and its grains of re-

markably uniform size, averaging about 0.2 millimetre
in diameter. Even to the naked eye their tendency
to a spherical shape is apparent; and, when examined
under the microscope, they are found to consist, to

the amount of about thirty per cent, of round and
polished grains of colorless quartz, usually of spheri-
cal, ellipsoidal, and reniform shapes; about the same
quantity of angular to subaiigular grains of the same
mineral, colorless, reddish, and yellowish, sometimes
enclosing scales of hematite, grains of magnetite, and
fluid cavities; a considerable number of fr.agments

of a tricUnic felspar, angular to subangular, color-

less, and sometimes exhibiting cleavage-planes, and

lines of striation ; many short fibres and fragments
of hornblende, and apparently augite, of a deep green
color, often irregularly colored reddish brown by de-

composition, and possessing strong dicliroisra; and
a few miiuite particles of menaccanite and magnetite.

In conclusion, we will be greatly obliged to any
reader of ScIE^CK for information of additional lo-

calities of sonorous sand, and especially for samples
for microscopical studv.

II, C, BoMox and A. A, Julien.
XOT. 19, 1883.

November shovsrer of meteors.

Watch was kept liere for the Xovemlier shower of

meteors by myself and a number of students on the

mornings of the 13lh and 14tli, — on the loth from 2

to 4, on the 14lh from 2 to 6. The observers were in

a room having southern and eastern exposures, and
meteoroids were looked for only in those directions.

It was quite cloudy on the 13th, and only one luete-

oroid was seen; nearly clear on the 14th; and con-

sidering the fact that the moon was nearly full, and
stars of the fourth magnitude could not be seen with-

out attention, more meteoroids were seen llian were
expected, nearly all coming from the radiant in Leo.

Owing to the fact that their appearance was not fre-

quent enough to maintain constant attention, it is

likely that most of those which were near the limits

of visibility escaped observation. The maximum
seemed to be at about 4.30. At 3.20 a very brilliant

one, much exceeding Sirius in brilliancy, wiis seen.

Michigan agricultural college. L. G. C.*JJfENTER.

SOME RECENT STUDIES ON IDEAS OF
MOTION.

Sludien titer die hewegungs vorslellungen Von Dr.

S. Stricker, professor in Wien. Wien, Brart-

multer, 1882. 6-f-72 p. 8°.

These studies are efforts in esperimeutal

psychology, with aecompanj'iug speculations,

by a physiologist who has already written upon
like subjects in his ' Studien iiber das bewusst-

sein. ' The style is fragmentarj', and not always

ver^' clear ; and there are some confusing etforts

to frame a new terminologj'. Above all, the

author's training in general philosoply is very

imperfect ; and therefore what he says in the

latter half of this essay, ' Ueber die quellen

unserer vorstellungen von der causalitiit.' is

almost wholly antiquated and iusignilicant,

having been superseded ever since Hume,
whom, in fact, our author seems in one respect

to have wholly misapprehetided. But in his

direct observations of mental facts, Professor

Stricker attracts one's attention as having given

some indei)endent contribution to the discus-

sions about the relation of the muscular sense

to our ideas of motion. Even here, it must
be remarked, he p.tys little attention to the

fact that others liave been at work before him,

and seems to tiiink his ideas quite new. Yet
what he has done is to observe, and record his

observations ; and in so far forth he has done

what we want done in the psychological field.
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Professor Strieker asserts that practice in

the use of his muscles, and especially' in the

training of the muscular sense for mechanical
purposes, has rendered him uncomnionh' well

qualified to note the presence of muscular sen-

sations as elements in any complex state of

mind. Some of his colleagues have like skill.

He has thus been led to paj- attention to facts

such as, that, when he perceives the movements
of another person, or remembers these move-
ments clearly afterwards, or deliberately im-
agines a movement of a man or even of an
animal, he always is aware of a slight feeling

of effort in those muscles of his own body that

would be concerned in the same or in some
analogous movement. The appreciation or

conception of a bodily movement is thns

accompanied 'by a more or less well-marked
dramatic imitation of the movement. Again :

if he perceives or conceives the visible motion
of a body in space, he is conscious of a motion,
or of a tendenc}'' to motion, in the muscles of
the eye. These personal observations he finds

confirmed bj' others in proportion to their

training in introspection, and in the special

observation of the muscular sensations. In
watching the motions of manj? small objects at

once in the field of vision, as in case of a
snow-storm, the author is not quite so fortu-

nate. "I find difficult}-," he saj-s, "in dis-

covering any trace of motions of the eyes
;
j'et,

after long exercise, I have now no longer the

least doubt that I follow the single flakes with
small and quick motions or nascent motions of
the ej'es " (p. 23). In case, however, of an
effort to picture in memory just how a snow-
storm looks, the author either finds himself

picturing a stationary' mass of flakes, or else

following in mind the motions of single flakes.

In the latter case he discovers that the muscles
of the e3"es are perceptibl}' innervated. The
result, therefore, notwithstanding the difficult}',

is in the end the same.
In the case of the illusions of motion in

the ' wheel of life,' the author asserts that the

illusion is alwaj-s accompanied by motions of

the eyes, and tliat it is impossible without such
motions.

His conclusion from all this is, that " motion
is conceivable only in connection with, and by
means of, the muscular sense," — a result that,

in this extreme form, probably x&ry few investi-

gators will accept. Certainly Professor Striek-

er has not proved it ; since he has, on the one
hand, left verj' numerous facts wholly un-

noticed, and, on the other hand, has adduced
facts that are of doubtful force for his purpose.

As for the omitted facts, a reviewer of this book

in the PhilosopJiische monatshefte has chal-

lenged Professor Strieker to show what part
the muscular sense plays in the perception of
the motion of an object seen double in indirect

vision, when the e3-es are fixed on some chosen
point. Thus, if one's gaze is fixed direcll}* in

front on some bright point, or on one of the

eyes of the observer's own face as seen in a
mirror, so that the eyes are surely at rest, then
the finger, or a pencil, held up so as to appear
double, will v'ct in both its shadow}- images be
seen to move when the real finger is moved,
or when the pencil is moved by an assistant

without the observer's previous knowledge.
Yet here, says the reviewer, the double images
show that the eye does not follow the motion
at all, else they would coalesce. And if the

mirror is used, the observer, looking at his own
eye in the mirror, can be doubly sure that his

eyes are motionless. This objection, however,
is not so near at hand as another, mentioned
by the same reviewer,— the one that must at

once occur to any reader of Professor Strieker's

book; viz., the case of the motion of some
small object over the skin, say a crawling in-

sect. Here the motion is felt as motion, and
not as mere tickling, as soon as the requisite

speed and amplitude are attained. What has.

the muscular sense to do here?
But, obvious as these objections are, they are

not final. Professor Strieker might reply, that,

according to Lotze's own suggestion, the now
well-recognized localzeichen themselves may
be of the nature of muscular impulses. In the

retinal field the tendency to bring any point of
attention into the point of sight may exist

universally ; and the motion of the indirectly

seen finger over the resting retinal field may
be known by reason of the change in the magni-
tude and direction of the effort that during

the experiment constantly exists, to bring the

finger, as the object most attended to, into

the point of sight. Something analogous may
make possible the perception of the motion
of a point on the skin. But these are hypo-
theses. They are doubtful ; and they require

of Professor Strieker supplementary investi-

gations, whereof he seems to have had no
thought.

There remain, however, the cases of what
a late writer in the Wienei' sitzungsherichte

(Fleischl, Optisck-physiol. notizen, no. vi.,

in bd. Ixxxvi., i., for 1882) has called bewe-

gungsnachbikler, which have long been ob-

served and discussed. These are the subjective

appearances of motion in the visual field, after

the continued observation of swiflly-moving

real objects ; as when one has been looking at
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a -waterfall or at a rotating-disk. Ilelmholtz,

indeed, explains all these appearances together

as visual vertigo ; putting them with the phe-

nomena of apparent motion in dizziness, and
regarding them as all alike caused by motions

of the eves, unconsciously continuing after the

cessation of the observation of the objective

motions. Yet Helmholtz has trouble to apply

this explanation, whose validity in its own
class of cases is undoubted, to the case where
contrary motions appear in the field of vision

at the same time ; and Ileriug, in Hermann's
'Handbuch der physiologic' (iii., i., nG'2) , in-

sists for these cases on the rival explanation,
" Die scheinbewegung beruht auf einer localen

reaction des schorganes gegen die vorangegan-
gene erregung." Thus we should have true

spectra of motion.

One ma3- add, that the recent article by Drs.

H. P. Bowditch and G. Stanley Hall "in the

Journal of ])hysiology, vol. iii., p. 297 sqq.,

leaves no room to doubt that optical illusions

of motion of this class do exist, that cannot be

explained as resulting from visual vertigo, and
that can properly be called beiveguyigsnachbil-

der, at least until we know more about them.

If, now, the explanation of Helmholtz is not

suflScient for all cases, if there are any cases

of true bewegnngsnachbilder, then surely they

cannot be brought in any wise under Professor

Strieker's extreme theorj- without a simply
appalling mass of hypotheses. Such cases are

insisted upon by Fleischl in the note above
cited ; and he even notes the curioush' contra-

dictor3- character of the spectra of motion,—
the presence in them of a motion, without any
actual transferrence from place to place that the

eye can follow. They excite him to the rather

petulant outburst with which his note closes
;

viz., that empfindungen are fundamentalh" il-

logical, and that the principle of contradiction

does not bold good for them, but onl}- for their

more developed relatives, the vorstellungen.

Perhaps, however, our author will insist that

it was of vorstellungen only that bis studies

treat, and that with such wicked and illogical

empfindungen as Fleischl's bewegungsnachbil-

der he has notiiing to do. Yet, if his theory
is to be complete, he must not be allowed to

shrink from its applications. What can he do
with the own cousins of these illogical phe-

nomena, namely, the chaotic sensations of the

darkened visual field? Here is for some eyes,

such as the present reviewer's, little more than
motion or change, without any power of dis-

tinguishing what it is that moves. So it is

with Mr. Galton ('Human facultj-,' p. 159).

Helmholtz himself describes, in his own case.

motions of ' two systems of circular waves ad-

vancing towards their centres
;

' and so, of

course, there must be for him. in the darkened

field, motions at the same time in contrary

directions, that cannot well be explained as the

result of muscular efforts. A similar experi-

ence is described by Professor LeConte (in his

book on 'Sight,' p. 72) ; and Purkinje's obser-

vations, as Helmholtz gives them, are also to

this effect. In all these cases, then, we have

motions— whether manifold and confused, or

definite and regular— which, it would surely

seem, cannot be explained as resulting from,

or in anj- wa3- implying, muscular sensations.

These cases, then, lie wholly out of Professor

Strieker's range.

Yet possibly it may not seem to most readers

worth while to spend time in refuting the hasty

generalization of our author. But the object

here is to suggest both the necessary limitation

and the possible scope of this theory of the

ideas of motion. Its limited scope seems clear,

but its very one-sidedness is instructive if we
look a little closer. It is one-sided, for in-

stance, in the inductive methods used. In case

of the mental picture of the snow-storm. Pro-

fessor Strieker found his theory in danger of

failing : so he followed the single snow-flakes

with the mind's eye ; and lo ! the theory is veri-

fied, and so throughout. The influence of atten-

tion upon the result is so plain, that the reader

must have noticed the fact in reading our pre-

vious summary of the book ; and yet this for-

mal error in the reasoning does not make the

result whollv erroneous. If one takes note in

himself of the facts upon which such stress is

laid b^- our author, one will ver^' readilv find

that there is at least this in them ; viz., every

clearh' conceived or perceived objective motion

tends, just in proportion to the clearness and
defniteness of perception or of conception, to

become associated with a certain kind, degree,

and direction, of muscular effort. That muscu-

lar eflbrts are involved in mapping out the vis-

ual field ; that we follow ever}- point in whose
motion we take special interest, and are par-

tially conscious of what we do in following it

;

and that analogous facts exist for tiie sense of

touch, — are truths now generally recognized.

Professor Strieker is interesting as having given

us an independent, and, in so far forth, un-

prejudiced, contribution to the theory. That it

has charmed him over-much is itself a fact of

interest for the theory : for it shows how much
clearer and better Professor Strieker seemed
to himself to have conceived motions, when
he had brought their conception into immedi-

ate connection with the facts of the muscular
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sense ; that is, we see heieb}' how the muscular
sense, used as the measure of the amount of our
activity, is for that reason the especial means of
helping us to build up definite ideas of complex
facts. Motions we could know, it would seem,
apart from the muscular sense ; but we should
have no such clear ideas as we have of the dif-

ferences among motions. Even so it probably
is with space. We should know of space if we
were motionless

; but we should not know of
what Mr. Shadworth Hodgson calls figured

space,— space mapped out as the mathemati-
cian needs to map it out. In fact, the con-
nection of the muscular sense with the simple
perception of movement, to form the complex
perception of the definite character of the mani-
fold differences between one movement and
another, gives us an excelleiit illustration of
that general law of mind according to which as
man}- originallj' separate mental facts as possi-
ble are constantly' being brought together, in

order that, from their blending, a new and more
definite unitj- maj' come. Increased complex-
ity of data running side by side with increased
simplicity of form, — this is the law of mental
progress

; and so the motions perceived bj' the
pure sense of touch become definitely compara-
ble with one another, and with the motions of
the pure sense of sight, hj means of the union
of both with the data of the muscular sense,
the whole thus forming the basis for higher
rational mental processes.

Professor Strieker's facts are also useful as
independent illustrations of certain other allied

laws that have been elsewhere recognized . For
instance : the tendencj' to join the conception
of a motion with an imitation or nascent imita-
tion of this motion has been before illustrated

by the phenomena of hypnotism, by the ges-
tures of sensitive and vivacious people, by the
facts of so-called ' mind-reading,' and by many
similar and verj' common experiences. Pro-
fessor Strieker has attended more to these
imitative tendencies than most people are
accustomed to do, and has verified them sub-
jectively for himself. Mr. Galton's ' histrionic

associations ' (' Human faculty,' p. 198) belong
to the same group of facts.

Another law, however, is indirectly verified
by Professor Strieker, as far as his observa-
tions go ; and it may be well to mention this
law here, because, so far as the present writer
knows, little attention has been devoted to it

by psychologists. It is the law formulated as
an aesthetic principle in Lessing's ' Laocoon,'
that moving objects, actions, events, can be
properly described by the poet in language

;

while things that have to be spoken of as rest-

ing, and, in general, things that are coex-

istent, cannot successfully be represented by
language. Still more generall.y stated as a

practical principle of the rhetorician, the law is,

that, to describe vividly, one must seize upon
everj' element in the object that can be spoken
of in terms of motion or action, and must
either neglect or very briefly indicate what-

ever elements cannot so be interpreted. This

principle explains one use of personifications,

whether total or partial. The mountains rise

into the skj-, or lift their heads ; the lake

stretches out before one's sight ; the tower
looms up, or hangs over the spectator, — such

are some of the more familiar devices of de-

scription. An exception that illustrates the

rule is found in the case of very bright colors,

whose interest and comparative brilliancy in

the mental pictures of even very unimaginative

persons may make it possible for the descrip-

tive poet to name them as coexistent, wiliiout

suggesting motion, particularly if he render

them otherwise especially interesting. So in

the well-known description, in Keats's ' St.

Agnes' eve,' of the light from the stained-glass

casement, as it falls on the praying Madeline.

Even here, however, the light falls. And
color-images, however brilliant, are increased

in vividness b}' the addition of the suggestion

of motion ; as in Shellej''s ' Ode to the west

wind,' where

"The leaves dead
Are driven like ghosts from an enchanter fleeing,

Yellow, and black, and pale, and hectic red,

Pestilence stricken multitudes."

Much less eflfective would be the mention of

the most brilliant autumn hues apart from
motion.

Lessing gave as basis for this theor}- the

somewhat abstract statement that language,

being spoken or read snccessiveh", is best fitted

to portraj' the successive. But this is hardly

the whole story. The modern generalization

that men and animals alike observe moving
more easilj' than quiet objects, in case the

motion is not too fast or too slow, seems to

come nearer to ottering an explanation. But
this account is still incomplete ; for it will be

found that we do not always picture mentally

the motion of an object, even when we try to

do so. To see a man walk in the mind's ej'e

is not always so easy as to pictiu'c a man in

some attitude. Professor Strieker notes that

his dreams seldom picture to him actual mo-
tions. In mauj' dreams we must all have

noticed that the rapid transitions that take

place are rather known as motions or altera-

tions that have happened, than as changes in
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process of taking place. The present writer's

own image with .Shelley's lines above quoted
is not so much of dead leaves actualh' moving,
as of the leaves rustling, with the sense or

feeling that thej- are driven bj- the wind. The
words descriptive of motion give, rather, the

feeling of action connected with the leaves,

than a picture of movement itself. So, to say

that the mountains rise is to direct the mental
e\-e upwards, rather than to introduce any pic-

ture of objective motion into the mental land-

scape. So, then, it seems probable, that, while

we notice moving rather than resting things,

our mental pictures tend to be representations

of resting attitudes, rather than pictures of

motion. And the greater vividness which de-

scriptions of motion nevertheless possess would
seem to be due to the sense of activity that

the^- introduce into our ideas of the objects
;

and that this sense is connected with the mus-
cular sensations that we are accustomed to

associate with all clearly perceived motions
seems both probable in itself, and in some wise

confirmed bj- Professor Strieker's observations.

The whole leads us, in fact, to another probable

law of mental life ; viz., that, since an animal's
consciousness is especially useful as a means
of directing his actions, the ideas of actions,
however tlwy are formed, will naturally be
among the most prominent elements of the
developed and definite consciousness. We
need not make any assertion about the direct
source of these ideas. AVhether the active
muscular sense is a direct consciousness of
the outgoing current, or a true sense through the
mediation of sensory nerves, the result will

not aflTeet either Professor Strieker's argument
or our own suggestions.

In conclusion it may be well to saj-, that, if

psychology were already a developed experi-
mental science, such independent and hasty
observations and generalizations as our au-
thor's would hardly be worth discussion. But
as things are, even very imperfectly conducted
observations, if thev are direct and sincere,

must be thankfully accepted. Something of
the same sort may possibl}- hold good of the
similarlj- hasty suggestions that have here been
thrown together.

JOSIAH ROYCE.

WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

MATHEMATICS.
Algebraical equations.— M. Walecki, in a note

presented to the Acaileraie des sciences by JI. Her-
mite, gives a proof of a fundamental theorem in the

theory of algebraical equ.ations; viz., that every alge-

braical equation h.is a root. The theorem being evi-

dent for real coefBcients, M. Walecki assumes the

coefficients as imagin.iry, and writes the first mem-
ber of the equation in the form P -|- iQ, and also

makes F(x) — P^ + Q-. He considers first the case

of an equation of odd degree, say p ; then it is only

necessary to prove that the equation F{x) = 0, of de-

gree 2 p. has a root. To do this, he writes x = y + z,

and distinguishes the odd part in z from the even

part in the development of F{y + z), writing thus:

F{x) = <?{z-) +zil'{z-). The resultant of ?> and ijj is

shown to be a real polynomial of odd degree in y, and
vanishing for a real value of y. Two cases present

themselves: viz., one of the functions <p or V niay

vanish identically; and this can only be V> for the

coefficient of the term of highest degree in <!> is not

zero. Then, being of odd order, F{x} has a real

divisor of the second degree. Tlie second case is

when i> is not identically zero, and when <p and ii

have a common divisor, F(x) being then decomposed
into the product of two factors. The author shows,

then, that in eitlier case a divisor of F{x) is obtained

of either the first or second degree, and with real co-

efficients ; thus proving the proposition for an equa-

tion of odd order. A similar investigation is given

for equations of even order. —
( Comptes rendus, March

10.) T. c. [409
A differential equation.— M. I'abbg Aoust has

here given a method for obtaining the formula giving
the general integral of the differential equation—

d"ij
.

d"-'-y

^'•dx" + ^'»^"-'d^"-l + ---+^ny = Fix),

by aid of a certain multiple definite integral. The
quantities Ai, A^ - . An are constants. He pro-
poses first to solve the problem of finding a function,

<p, in terms of another function, V' ; the two functions
being connected by the relation —

i,(x) J^danfdan-i...j^da,9[a„''-...a,'''xj-

The process for the reduction of this is by substituting

successively z, for a,"'!, z^ for Oo^'z, etc.; and
finally the expression of 6 in terms of V is obtained.
The transition from the solution of this problem
to the solution of the problem of finding'the general
integral of the given differential equation is then in-

dicated, and the integral given in the form—
n „i 1 /"' r'

y = 'S Mix" + —~ tdanldon.i. . .

rF{a„a„-i . . . a,i)do,.
•'0

The quantities J/,, J/j . . . Af„ are arbitrary con-
stants, and a,, etc., roots of a certain algebraical

equation.

—

{Comptes rendus, iinrch 19.) t. c. [410
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ENGINEERING.
Effect of frost upon fire-plug casings.— Mr.

Allen J. Fuller referred to a general impression that

the freezing of the earth around fire-hydrants has a

tendency to gi'iije fast to the frost-jacket, and lift It

with the expanding or heaving earth, which he de-

nied for the following reasons. 1°. The frozen earth

slides on the surface of the frost-jacket, because its

expansion is greater than that of iron. 2°. As the

expansion of the earth must he in proportion to the

intensity of the cold, so will it be greater above than

below a given point: therefore the first foot of frozen

ground will have a greater upward movement than

that which is below it, and the second foot greater

than the third, etc. Thus it will be seen that the

earth below a given point rises more slowly than

that above, and its friction is opposed to the one

above. 3°. If this is true of feet, it is true of inches

and of portions of an inch : therefore there is a re-

tardation movement throughout. 4°. The upward
movement of the ground : the freezing being greatest

towards the surface, and such movement involving a

more complete fracture of the earth surrounding the

frost-jacket, it follows that the friction is less at this

point than that below it, and in consequence there is

less power to move upward than downward. Of
course, the above does not apply to any construction

that the frost can get beneath.

Mr. Frederic Graff noted and described the form of

wooden casing which had been successfully used in

the early practice of the Philadelphia water-depart-

ment.
In response to the theory advanced in regard to the

action of frost in raising the casings of fire-plugs, and

to the statement that if the base of a structure ex-

tended below the frost-line it would not be lifted,

Prof. Haupt remarked, that he thought the theory

was in part sustained by the fact observed by some
of the district surveyors, and verified by the accurate

measurements they were obliged to make, that fences

moved bodily to the south and east in consequence

of the action of the sun and frost upon the ground on
opposite sides of them. He thought, also, that the

deductions concerning the immobility of structures

resting below the frost-line were not fully sustained

by the facts; as in the north-west, where ice forms

rapidly, lie had heard of numerous instances of piles

driven for bridges, and extending some distance below

the frost-line, having been raised as much as five to

six inches in a single night; and he conceived the ac-

tion in this case to be similar in kind to that of piles

driven entirely through solid ground, the only dif-

ference being in the amount of the resistance offered

by friction and weight of pile. The water, in freezing

around the pile, acts upon it as a griper or vice ; and
the expansion of the various strata or laminae of

water, as tliey become converted into ice, acts as a

lever to force up the pile.

Mr. Howard Murphy did not consider the case cited

by Prof. Haupt as parallel, as the so-called piles, being

driven through water and soft mud, were probably

columns resting upon their bases, and depending

but little upon the frictional resistance of the mate-

rial through which they passed. Therefore the ex-

pansive force upward of the freezing water would be
opposed by little more than the weight of the pile;

whereas in a fire-hydrant casing, or otlier deeply
planted post, the presumably well-rammed material

around the whole length under ground would offer

such proportional frictional resistance as to cause
the freezing earth to slide up the post rather than to

lift it. If the ice could be supposed to act downwards
upon the piles in question, it is hardly likely that it

would have forced them farther home. — {Eng. club

Philad.; meeting Nov. 3.) [411

An enormous steam ferryboat.— The Solano,

on the Central Pacific railroad ferry, between San
Francisco and Oakland, Cal., was built by the Harlan
& HoUiugsworth company of Wilmington, Del.

The boat is 494 feet long on deck, 406 on the water-

line, 110 feet beam, 6i feet draught, loaded. The
tonnage is given as 3,540. The engines are two in

number, beam-engines working independently, hav-

ing cylinders 62J inches in diameter, and of 11 feet

stroke of piston. These engines are each rated at

2,000-horse power. The boilers are S in number, of

steel, have 19,630 square feet of heating-surface, or

about 1,500-horse power according to a usual rating

(12 square feet to the horse-power). The wheels are

30 feet in diameter, and are fitted with 24 buckets.

There are four lines of rails on the deck; and 48

freight or 24 passenger cars can be carried at once.

— {Mechanics, Ju\y 2S.) E. H. T. [412

Surface-condensers for marine engines.

—

Cadet engineer J. M. Whitham, U.S.N., compares the

performance of surface-condensers of marine engines

with the results of a formula for required area of

surface constructed by him, and deduces a constant

for usual application. He obtains the expression, —

in which

S = square feet of condensing-surface,

W = pounds of steam condensed per hour,

L ~ latent heat of steam of temperature, T,

Ti = temperature of exhaust-steam,

T2 = temperature of feed,

t = mean temperature of circulating water,

c = coefiicient variable with efiiciency of surface,

k = conductivity of the metal (556.S for brass, 642.5

for copper).

He finds the usual value of c to be 0.14S. He finds

that this figure may be increased ten per cent where
independent circulating pumps are used. The com-
mon value of c k is taken as 82.22.52. An inspection

of the table of areas in use indicates that the smallest

areas are very nearly as eflacient, as a rule, as the

greatest. — {Proc. navalinst.,ix.SOS.) R. n. t. [413

Protection of iron from rust.— As it h.as been

observed that iron embedded in lime-mortar is hin-

dered from rusting, Riegelmann of Hanau uses a

paint containing caustic alkaline earth (baryta, stron-

tia, etc.), so that the iron may be protected as it is by

lime. The Neueste erfindung states that a. mixture
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of ten per cent of burnt magnesia, or even baryta or

strontia, mixed cold with ordinary linseed-oil paint,

and enough mineral oil to envelop the alkaline earth,

will protect iron by its permanent alkaline action, the

free acid of the paint being neutralized.

—

[Build,

news, Sept. 14.) c. e. o. [414

Asphalt mortar. — A composition of coal-tar,

clay, asphalt, resin, litharge, and sand, an artificial

asphalt, has been used for some years with perfect

success on the Berlin-Stettin railway for wall-copings,

water-tables, and similar places requiring a water-

proof coating. It is applied cold, like ordinary cem-
ent. The space to be covered is thoroughly dried

and cleaned, and then primed with hot roofing-var-

nish, the basis of which is also tar. The mortar is

then spread cold with the trowel, to a, thickness of

three-eighths of an inch. If the area is large, another

coat of varnish is given, and rough sand strewn on.

The material is tenacious, impregnable to rain or

frost: a piece exposed four years to the drainage of a

slope thirty-three feet high is perfectly sound, and has
required no repairs. —

(
Centr.-blaU. bauverw. ) c. E. G.

[415
AGRICULTtJRE.

Relative value of soluble and reverted phos-
phoric acid. — Experiments by Voelcker gave no re-

sult, the dififerences between the unmaniired plots

being greater than those between manured and un-

manured plots. Wildt, in experiments in five differ-

ent places, found in one case that the soluble form
gave the greatest increase, in three cases no effect

could be observed from the phosphoric acid in any
form, and in one case the results were contradictory.

— (Biedecmaiui'scen()-.-6/a((., xii. 514.) H. P. A. [416

Influence of quality of seed upon the crop.—
One of the most important conditions of a successful

vegetation experiment is uniformity in the seed used.

With this in mind, Hellriegel has invesrtgated the

effect of variations in the absolute weight, and in

the specific gravity of seeds upon the growth of the

resulting plants. He finds, that, of seeds (of barley)

having the same specific gravity, the heavier seeds

produced at first more vigorous plants than the

lighter. As the plants continued to grow in good
soil, the differences gradually diminished, until, at

tlie time of harvest, they had entirely disappeared.

When llie plants grew in poor soil, the effect of differ-

ences in the seed was more lasting, and even affected

the total weight of the crop. Differences of specific

gravity in seeds of the same weight produced no rec-

ognizable effect upon the crop. The stage of ripeness

of the seeds affected the development of the plants

in the same direction as it did tlie absolute weight
of the seeds; the riper seeds being heavier, and pro-

ducing the most vigorous plants, and the differences

being most manifest on a poor soil. Essentially the

same results were obtained in experiments with po-

tatoes. The attempt was also made to raise potatoes

of greater or of less specific gravity, by selection; the

heaviest or lightest being contiimally selected for

seed. The experiment was continued through three

seasons, with a negative result. — [Ibid., xii. 530.)

u. V. A. (417

MINERALOGT.? " '

Albite.— This mineral usu.ally occurs somewhat
impure, owing to the presence of small quantities of
potassium and calcium. C. Baerwald claims to have
found for the first time a perfectly pure albite from
Kasb^k, Caucasia, in which no trace of potassium
or calcium could be detected, and which yielded, on
analysis, SiO., (GS.75) . Al.,0;, (19.73) . Na..O (12.29) =
100.77; gravity, 2.C1S. This albite is regarded as of
special interest in relation to T.schermalv's theoi-y, that
the soda-lime felspars are all isomorphous mixtures,
of a pure soda felspar (albite, Na.,Al5Si|iO,c) with
a pure lime felspar (anortbite, CaAI^Si^Os), giving
a continuous series between the two extremities which
vary in physical properties. Pure albite not being
known, an idea of its properties was arrived at by
calculation, and the author regards it of interest to
compare the albite from Kasb(;k with the theoreti-

cally pure albite of Tschermak.

FODND ON ALBITE CALCUI.ATED BT
FRoj( Kasbkk. Tschermak.

Gravity 2.618 2.624
Angle of base on bracliyplnnacoid, 86° 22', greater than 86* 29'

When examined with crossed nicols and sodium
light, the extinction upon a basal section was found
to be 2° 17i'on either side of the twinning-plane; and,
with a section parallel to the brachypinnacoid, the
extinction took place at an inclination of 18° 23|'.

These values vary considerably from those arrived
at by Schuster, respectively 4° 30' and 19°; but the
author regards his values as especially correct, being
obtained by experiment on pure material, and not by
calculation. — (Zeitschr. knjsL, viii. 48.) 8. L. p.

[418
GBOGRAPHir.

(Arctic.)

Population of the Chukchi peninsula.— Dr.
Aurel Krause gives a resume of the exploration of
this district from the middle of the seventeenth cen-
tury, and a discussion of the ethnic relations of its

people, largely from the observations of himself and
brother during their late travels. To this is added a
small ethnological map, showing the distribution of
the various stocks on either side of Bering Strait ; and
a valuable vocabulary, chiefly of Chukchi words, but
containing also some words of the Asiatic Eskimo,
and some recognized as jargon. — {Deutsche rjeogr.

blatter, vi. 3. ) w. n. D. [419
Hydrography of the Siberian Sea. — Otto Pet-

tersson contributes to the second volume of the ' Sci-
entific results of the Vega expedition ' a study of this

subject, illustrated by charts of the Kara Sea, and of
that part of the Arctic Ocean between Novaia Zemlia
and Bering Strait which has been named the Norden-
skiiild Sea. An important part of the paper consists
in the discussion of the muvements of the ice in the
Kara Sea, which, the author concludes, depend less

on wind and weather than on the varying amount of
warm surface-water which enters the Kara basin in
different years. This warm water depends largely
upon the discharge of the great Siberian rivers, and
differs according to the lime when the ice in them
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bi-eaks up in different years. As a complement to

this investigation, may be mentioned a paper on Nor-

densl^iold's explorations, printed by Fr. Schmidt of

the St. Petersburg academy of sciences, in which the

author endeavors to clear np some doubtful points in

the observations made on the Vega voyage, by com-

bining with them the results of explorations by Sau-

nikoff, Hedenstrom Anjou, and others. — w. h. d.

[420

NeTv charts of north-east Siberia.— The Hy-
drographic office of the navy department has issued a

chart of Plover Bay, derived from Russian surveys

by Maksitovich, and oneof the Anadyr Kiver estuary,

founded on the surveys of the Telegraph expedition

in 186.5, with corrections by Eussian officers on tlie

ship Haidemak, in 1S75. Following an error of the

Russian hydrographic office, the title of ' Port Provi-

dence ' is given to the whole of Plover Bay, and the

latter name to the smaller and included port, in direct

reversal of the custom of American and other navi-

gators for the last thirty years. — w. H. D. [421

Graah's investigations of 1829-30 in Green-
land.— Apropos of Nordenskiold's Greenland expe-

dition, a very full account of Graah's voyage, and a

deserved tribute to his qualities as an explorer, ap-

pears in the last number of the Deutsche (jeograph-

ische blatter. This is doubly useful, as the account

of the journey originally published has long been

out of print, and difficult to obtain. The same num-
ber contains a statement and criticism of the hy-

pothesis offei'ed by Nordenskiiild in regard to the

interior of Greenland, from the pen of Prof. Bor-

gen, whose views have been sufficiently confirmed

by the results of the voyage, so far as yet made pub-,

lie— -w. H. D. [422
(.J/rica.)

The Portuguese in Africa.— In support of the

rights claimed by Portugal on the Kongo, and else-

where in the interior- of Africa, a memorandum was
issued', some time since, by the geographical society of

Lisbon, in which it was claimed for Portuguese ex-

plorers that they had revealed to science precise and
exclusive information in regard to the orography and
hydrology of the Dark Continent. The plea of this

memorandum has been traversed by President Wau-
ters, of the Royal Belgian geographical society, in a

very lively and interesting article. Without express-

ing an opinion as to the merits of parties now strug-

gling for supremacy on the Kongo, attention may be

called to the manner in which the author shows how
the characteristics of the hydrology of the interior of

Africa on ancient charts were derived. Two centu-

ries before tlie Christian era, Eratosthenes, from in-

formation obtained on the Ethiopian expedition of

Ptolemy Philadelphus, described with tolerable accu-

racy the chief features of the river-system of Abys-
sinia, and placed the source of the principal branch
of the Nile in a lake situated to the southward of

that country. Ptolemy and the Arabian geographers

added other lakes and branches, the details of which
appear to have been based chiefly on rumor and im-
agination. In 1444 certain Abyssinian monks visited

Rome on an ecclesiastical errand; and, from infor-

mation derived from them. Brother Jlauro corrected

the geograpliy of that part of the Nile basin comprised
in the Abyssinian watershed, the remainder finding

its source on a vast marsh located in the centre of

the continent. This appeared on his celebrated

Mappe-monde in 1458.

According to the author and Father Briicker, the

curious network of lakes and rivers found on the

globes of Martin Behaim and medieval geographers,

which suggest so curiously the lakes and rivers now
known to exist, were all derived from the sources

above mentioned. In many cases the names of the

lakes and towns can be recognized ; and in suppressing

synonymes, and replacing Abyssinian rivers (which
appear spread over central Africa on such maps)
where they belong, the central region of t)ie conti-

nent becomes almost a blank. It was reserved for

the celebrated De Lisle, in the early part of the last

century, to sweep from the charts every thing not due
to actual observation, leaving to Livingstone and his

successors the occupation of the blank thus made by
delineating the physical features recognized in these

modern and only authenticated explorations. — {BulU
soc. Belg. geogr., ii. 1SS3.) w. h. d. [423

BOTANY.
Synonymy of higher cryptogams.— The 'No-

menclator der gefiisskryptogamen,' by Carl Salomon,

gives the genera and species of the higlier crypto-

gams, together with their synonymes, and tlie geo-

graphical distribution of the species,— a work which
is much needed by stitdents in this department of

botany.— w. Cx. P. [424

Ohio fungi.— The third part of the 'Mycological

flora of the Miami valley,' by A. P. Morgan, has ap-

peared, and includes the species of Agaricini from
Coprinus to Leuzites. The paper is accompanied by
colored plates of two new species,— Coprinus squamo-
sus and Hygrophorus Laurae.

—

(Journ. Cine. soc.

nat. hist.) w. G. F. [425

Phycologia Mediterranea.— In this volume of

about five hundred large octavo pages. Prof. F. Ar-
dissone of Milan describes the Florideae of the Italian

coast, followed by the Bangiaceae and Dictyotaceae,

under the heading Incertae sedis. From the con-

text, liowever, one understands that the writer con-

siders the two last-named orders to be nearly related

to the Florideae. The descriptions and synonymy are

given in full in Latin, and there are many notes in

Italian on tlie microscopic structure and develop-

ment. The antheridia of Spyridia are said to be

unknown. They liave, however, been described and
figured in American specimens of S. fllamentosa,

which also occurs in Italy.

—

^Y. o. F. [426

Pollination of Asclepias.— Dr. Taylor speaks of

the temporary capture of flies by A. purpurascens,

and of the removal of polliiiia by them on their es-

cape, and suggests that North-American botanists

examine the insects caught on our asclepiads for the

peculiar pollen-masses (Sc. gossip, Sept.).

Like Apocynum, the milkweeds have long been

known to catch insects not adapted to fertilize their

flowers ; and irritable movements have several times
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been ;»scnbed to their pollinia or stamens (e.g., Kirby

and Sponce, 'Entomology,' 7lh ed., 107; Willdenow,
' Principles of botany,'_ 321 ; Potts, Proc. I'hilad.

acad., IS7S, 293). In reality the insects are captined

by a purely mechanical action of the fine V-cleft in

the saddle of the pollen-mass, which seems especially

adapted to hohi the tarsal hairs of insects, especially

certain Hynienoptera.

The pollinia have been frequently noticed on in-

sects. Bee-keepers often complain that their bees

become so weighted with them as to be unable to re-

gain the hive. Potts {Proc. Philad. acad., 1S79, 207)

mentions one bee which bore the remains of thirty

pollinia; and Bennett {Pop. sc. reriew, 1S7:1, Zi?,)

speaks of a butterfly which had eight entire masses,

and the bases of eleven others, on one of its feet. Cu-

rious mistakes have also been made in descriptive

entomology through a failure to recognize these bodies

when they have been met with on insects. Savigny,

in his great work on Egyptian insects ( ' riymenoptera,"

pi. 11), figures one as an appendage of the ma.xlllary

palpus of a Larrid ; and his figure is copied by West-

wood ('Modern classif.,' ii. 107), wlio says (p. 2(U) that

'it may possibly be the effect of disease.' Beakirt

(Proc. ent. sac. Philad., ii. .3.57) described them as

natural appendages of the tarsi of a butterfly, giving

tlicni the name of eupronychia. If I am not mis-

taken, a species of Mantispa has also been character-

ized by the presence of these pollen-masses; but I am
unable lo refer to the description.

Among the numerous modern accounts of the pol-

lination of the genus, none is more thorough than

that given by Delpino, in his ' Fecondazione nelle

piante antocarpee,' 1867. — w. t. [427

ZOOLOGY.
Rare forms of microscopic life.— Dr. A. C

Stokes recently described and exhibited specimens of

a new species of Acineta, a stalked, loricate infuso-

rium. At the sanje time he called attention to an

example of the blue Stentor (Stentor ceruleus Ehren-

berg) which he thought had not been mentioned

heretofore as found in America. He also announced
that he had recently collected the beautiful rotifer,

Stepanoceros Eichhornii, which, though abundant

in Europe, appears not to have been previously found

in this country. Specimens of Salpingoeca urceolata

were also shown, which in no way differed from

marine specimens. All the above forms of minute

life were found in Watson's Creek, a small fresh-water

stream in Mercer county, N.J. — {Trenton nat. hist.

soc; .Vovember tneetin;/, 1S8:i.) [428

Mollnska.

Pulmonata of central Asia. — K. von Martins
publishes a valuable contribution to our knowledge
of central Asiatic Mollusca. The region treated of

is between the frontiers of China and the Caspian,

for which material has been gathered by Prjevalski,

Potanin, and Begel. Besides descriptions of new
forms, it contains a review of the fauna, with a

tabular exhibit of the distribution of the different

species. The central Asiatic Helices are broadly

divisible into two groups: the one, characterized by

reddish and yellowish tints of coloration, and related

to the Fruticicola of Europe, is more northern in its

distribution; the other, allied to Xerophila, inhabits

the Thian-Shan region, and is distinguished in

general by .sharper sculpture and a whitish color.

Several forms common to the pleistocene and to the

boreal region arc found here, while several sections

of the Helices not found in the pleistocene are also

absent from central Asia. The fauna is more nearly

related to that of the post-tertiary, or northern

American, than to the existing fauna of middle Eu-
rope. The fre.sh-water snails are European, but Unio
is conspicuous by its absence. A supplement by
Schacko gives anatomical details of several species.

— {Mem. acad. St. Peterbourr/, (7), xxx. no. 11.)

w. H. i>. [429

Mediterranean oysters.— The Marquis de Gre-

gorio has undertaken a special study of the Mediter-

ranean oysters, recent and fossil. Two short papers

printed at Palermo give some preliminary results;

among other things determining the existence in a

living state, on branches of red coral, of the true

Ostrea cochlear of Poll, believed to have become ex-

tinct. We recall, however, the identification of this

species some tiyie since, by Dr. Jeffreys and others,

from specimens attached to a telegraph-cable which

bad been recovered from great depths for repairs. —
W. H. D. [430

Mollusks at the fisheries exhibition. — Dr. J.

Gwyu Jeffreys prints some notes on the Mollusca

(>xhibited. Leaving out oysters, which were well

represented from Great Britain, the United States,

and France, the collections are not remarkable. Brit-

ish Columbia showed a fine example, in spirit, of

Cryptochiton Stelleri. This species, by the way,

though rare in European collections, is abimdant in

proper localities from Santa Barbara, fal., north and

west to the extreme limit of the Aleutian Islands.

It is eaten raw by the natives of Alaska. Norway
showed a small collection of fine specimens of her mol-

lusks, as did the museum of Gothenberg, Sweden.

The most important and interesting collection was

that of the Vega, dredged in the Arctic seas from Nor-

way to Bering Strait by Baron Nordenskiiild. Among
these was a Pleurotoma (from the description, clo.sely

resembling P. circinata Dall, of the Aleutian Islands),

which Dr. Jeffreys believes to be larger than any other

known species, and to which he has applied the name
of P. iiisiynis. — {Ann. mn<i. nat. hint., Aug., 1883.)

w. n. I). [431
Worms.

Notes on worms.— C. Vignier has published a

preliminary notice of his researches on -the annelid

Exegonegemraifera in the Comptes rendus (xcvi. 729),

and promises a full memoir. W. II. Caldwell gives,

in the ]>roceediiigs of the Royal society of London

(xxxiv. :!71), a preliminary note on the structure and

development of Phoronis. A third preliminary

publication is that on the development of Borlasia

vivipara, in the Bulletin scieulijiqnedu departenuml du

yord (v. 402), by W. Salensky. In the journal of

the Linnaean society of London (xvii. 78), Dr. T. S.

Cobbold describes Ligula Mansoni, n. sp. Twelve
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spsfimens were found, in a Chinese, lying in the sub-

peritoneal fascia about the iliac fossae, and behind

the kidneys ; a single one being found lying free in

the right pleural cavity. They were twelve to four-

teen inches long, and an eighth of an inch broad,

and come near Ligula simplicissima. H. Gries-

bach has given a preliminary report of his observa-

tions on the connective tissue of cestods, as studied

in tjolenophorus. His article ap])eared in the Biul.

centralbl. (iii. 2i>8). .J. Poirier found in the in-

testines of Palonia frontalis, from Java, three new
Amphistomidae, for which he establishes two new
genera,— Homalogaster and Gastrothylax. Three
species are described and figured (Bull. soc. philom.

Parin, (7), vii. 74). J. Chatiu reports a few ob-

servations on the histological alterations occasioned

in man by trichinosis {Ibid., 107). The larvae of

Gordius occur both in fishes and in many insect-

larvae. In opposition to Villot, von Linstow main-
tains that the insects are the real hosts, and the

parasites are present in fishes only accidentally, from
their feeding on infested insects. — (Zool. anz., vi.

373. ) c. .s. M. [432

VERTEBRATES.
Direct irritability of the anterior columns of

the spinal cord.— Mendelssohn, in the present pa-

per, states that he has repeated all of the experiments

of Fick upon the irritability of the anterior columns,

and obtained similar results. In his own experiments,

special efforts were made to prevent any escape of

current on stimulating. The spinal cord was laid

bare in its whole extent, and isolated from the sur-

rounding parts by caoutchouc. The anterior and
posterior columns of the cord were stimulated just

below the brachial plexus, which had been previously

divided ; and the movements of the gastrocnemius
muscle which resulted were registered upon a myo-
graph. In some cases the anterior portion of the

cord was completely separated from the posterior by
a section running from the origin of the sciatic to

the cervical cord. It was found in all cases that the

reaction of the anterior columns was, shorter than
that of the posterior columns; that is, the time be-

tween stimulation of the cord and contraction of the

gastrocnemius was less in the first case than in the

second, the difference in time varying from 0.01 to

0.025 of a second. Assuming that the contraction

resulting from stimulation of the posterior columns
is reflex, then that resulting from stimulation of

the anterior columns 7nust be direct. — {^rcA. anat.

p%s?o<., 1883, 281.) w. u. n. [433

Fishes.

Sudden increase of a rare sunfish.— Professor

A. (.'. Apgar recently referred to the results of a fish-

ing-excursion in central New Jersey. He found that

the hitherto rare species of sunfish (Mesogonistius

chaetodon) was remarkably abundant, and in a short

time gathered seventy-five specimens. Where here-

tofore the common spotted sunfish (Enneacanthus
simulans) and the still more abundant 'pumpkin-
seeds' (Leporais gibbosus) have been the characteris-

tic species, these now appear to be largely crowded

out by the small banded sunfish, whicli but a short

time ago was only to be found in scanty numbers
and in very limited localities, — (Trenton nat. hist.

soc: November meetinp, IS8'^.) [434

Birds.

Anatomy of Biziura.— From the dissection of

two males ot B. lobata, Mr. Forbes finds that this

duck forms an exception in that its trachea is simple,

and devoid of a bulla, and that a subgular pouch,

comparable to that of the bustards, exists. The
ambiens tendon perforates the patella, as in I'lia-

lacrocora.x and the Hesperornis of Marsh. — {Proc.

zoo!, soc. iojid, 1882, 455.) j. A. J. (435

Does the Carolina wren mimic ? — Dr. C. C.

Abbott read a short paper on the habits of the Caro-

lina, or mocking-wren (Thryothorus ludovicianus).

He had carefully studied a pair of these birds for a

year, seeing the male bird at least three times each

week, from September to September. In all that

time he had never heard the male bird utter a note

not distinctively its own. Prof. Austin C. Apgar
remarked that he had been familiar with the song of

this wren for years, but had not heard it mimic ; yet

in all works on ornithology that refer to this species

it is called the mocking-wren; and the habit is more
or less referred to by Wilson, Audubon, and by Baird,

Brewer, and Eidgway, in their ' History of North-

American birds.' — (Trenton nat. hist, soc; meeting

Sept. 19.) [436

The tongues of Tenuirostres.— In this paper,

Gadow describes the modifications of the tongue

which adapt it for sucking. The basal portion of the

tube is formed by the roUing-up of the tongue, while

the tip is formed by the roUing-up of the divided por-

tion. In the Melaphagidae the end is broken up
dichotomously into several tubes, and only the exter-

nal borders of the tubes are lacinated. In the Hecta-

riniinae the end is formed of only two tubes, and

the internal edge is lacinated. In the hummers the

tongue is double to near the base. Some peculiari-

ties of the serpi- and mylo-hyoid muscles are men-
tioned. We notice that the author gives the anterior

cornua of the hyoid apparatus as obsolete, though he

describes the os entoglossum as double. From this

we infer that he has forgotten that the ossa entoglossa

are the anterior cornua. — (Proc zool. soc, 1883,

62.) J. A. J. [437

Mammals.

Innervation of the movements of the iris. —
In the reflex narrowing of the pupil, which takes

place when the eye is exposed to light, it has been

generally accepted that the afferent fibres concerned

in the act follow the same general course as that taken

by the rest of the fibres of the optic nerve, passing

along the optic tracts to a centre somewhere In the

neighborhood of the corpora quadrigeinina. Bech-

terew has shown that this is not the case. Section of

the optic tracts in various places, from the chiasma

to the corpora geniculata, causes no dilatation of

the pupil, and does not interfere with the rellex nar-

rowing of the pupil when exposed to light. Injury

of the corpora geniculata and of the corpora quadri-
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geniina, so Ions; as the lesion in the latter case does

not oxieiiil so doep as to involve the origin of the

oculo-niotor nerves, gives the same result. Lesions

of the gray matter of the latenil anil posterior walls

of the third ventricle, on the ntlicr hand, cause a

widening of Ihe pupil, and a loss of the ' direct ' light

reflex in the eye of the same side. If, however, the

eye on the uninjured side is exposed to the light, a

narrowing of the pupil of both eyes takes place,

appearing to show lliat the lesion has involved only

the afferent fibres, and not the relle.x centre. The
author's view of the path of the fibres is, that they

leave the oplic nerve at the chiasma, pass directly

into the gray matter of the walls of the third ven-

tricle, and end finally each in the nucleus of the oc-

ulo-motor nerve of its own side. The fibres do not

cross anywhere in their, course, since lesions of either

side affect only the corresponding eye; and a sagittal

section of the floor of the ventricle or of the chiasma
is without effect. The nuclei of the oculo-niotor

nerves he considers as the true centres for the reflex:

and the commissural fibres connecting these nuclei

explain the occurrence of the indirect rellex, that is,

tlie narrowing of one puiiil when the pupil of the

other eye is exposed to light. The dilatation of

the pupils which follows p.ainful stimulation of any
portion of the periphery of the body cannot be owing
to stimulation of fibres running in the sympathetic;

since, in the first place, the widening is not maximal,
as it is when the sympathetic is directly stimulated.

and, in the .secoml place, this reflex is entirely de-

stroyed when a deep section is made behind, or in the

posterior part of, the corpora (]uadrigeuiina. lie ex-

plains the action of painful stimuli as an inhibition

of the norjiial light reflex contraction of the pupil.

The pathological reflex paralysis of tl.e iris, which
occurs in certain diseases, in which the iris <loes not

respond to stimulation of the eye by light or to pain-

ful stimuli of the body, is owing, he thinks, to an
aifection of the gr.iy matter of the third ventricle.

— {Pfliiger's archie, xxxi. 60.) w. H. H. [438

ANTHROPOLOGY.
Languages and ethnology. — In a recent com-

Miunicatiun, (Justav Oppert proposes to divide lau-

gu.Tges, according to tlie mental propensity towards

concreleness or abslr.ictness possessed by the various

races, and exhibited in their speech, into concrete and

abstract languages. The concrete division is again

separated into the heterologous (having special words

when persons of different sex address each other),

and homologous (males and females use the same
words as if addressing their own sex). The abstract

division is separated into digeneous and trigeneous.

In the former all things are either masculine or

feminine: in the latter there are three genders.

Each division is again subdivided into three classes,

as follows: 1°. Elder and younger relatives have

special terms, sex denoted by the words 'male' and

'female,' or by modulation; 2°. Having special terms

for elder brother and elder sister, but one iu common
for younger biother and younger sister; .3°. Having
foiu- distinct terms for each variety of kinship.

Representing the concrete and abstract by C and A,

their classes by a and jS, and their groups by 1, 2,

and o. and the monosyllabic, incorporative, euphon-

ic, euphonic inflectional, alliteral, agglutinative, ag-

glutinative infleelioiKil, dissyllabic inflectional, inflec-

tional synthetical, and inflectional aiuilytical, by I.,

II., IIL, IV., v., VI., VII., VIII., IX., and X., any

Phtsiolooic.

Monusyl. .

Incorp. . .

111. I Kupbonic .

VII.
I

Agglut. inflect. .

i

Vlll.
I

l)l»«}l. Inflect. .

IX.
I
Inflccl. Bynlhel.

\
j Inflict, analyl. .

IlETEKoi.ii.iona ».
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language may be iiuUcated, as in chemistry, by a sym-
bol; as, C/3 1 II. = Corean, Tibetan, etc. — (Journ. an-

throp. inst. , xiii. 32-52. ) o. T. M. [439
Muskoki strategy.— Tlie following method of

Indian stratagem is told for the first time by Mr.

H. S. Halbert. When a small party of Muskokis
wished to attack a Choctaw village, tbey would ar-

range themselves in ambush at convenient intervals

to within three hundred yards of the village. The
bravest man would now crawl np as near the vil-

lage as practicable, dig a pit and place himself in

it, where he would wait until daybreak. The first

Choctaw whom he then saw stirring ahoul near his

ambuscade he would shoot down, sprhig forward, and

scalp him in the twinkling of an eye. He would then

flee toward the second ambuscader. If he was pur-

sued, which was generally the case, the pur.«uer re-

ceived the fire of this ambuscadei'. The two warriors

then fled to the third man in ambush. If the pui-su-

ers still followed, they received the fire of this man.

The three now ran to the fourth ambushed warrior,

where the same scene was enacted; and so on until

the place of the last man was reached. — {Amer. an-

j;g.,v. 277.) J. w. P. [440

INTELLIGENCE FROM AMERICAN SCIENTIFIC STATIONS.

GOVERNMENT ORGANIZATIONS.

Geological snryey.

Paleontolorjy^— Mr. Lester F. Ward, paleobotanist

of the survey, is at work jjreparing a catalogue of

fossil plants, with their geological relations, which
will probably be published during tlie coming spring.

Fifty-one boxes of Fort Union fossil plants, collected

by Mr. Ward near Glendive, Montana, last July, have
been received at the office of the survey.

A paleontological I'eport on the paleozoic fossils of

the Eureka district of Nevada, by Mr. Charles D.
Walcott, is almost ready for the press. The number
of paleozoic fossils from this district exceeds four

hundred species.

During the month of October a large number of

Potsdam fossils from Saratoga, N.T., and some Tren-
ton fossils from Trenton Falls, N.T., were added to

the collectioQS in the hands of Mr. Walcott, who has
charge of the department of paleozoic paleontology.

One of the papers in the fourth annual report

of the survey is ' A review of the North-American
fossil Ostreidae,' by Dr. C. A. White. It will be
illustrated' by forty-eight full-page plates of figures,

giving figures of all the leading species of fossil

forms of oysters, and of the leading varieties of

Ostrea virginica, for comparison. For it, also, Pro-

fessor Angelo Heilprin furnishes a revised catalogue

of the tertiary oysters; and Mr. John A. Ryder adds
a concise life-history of the common oyster, illustrat-

ing its anatomy, and giving the results of his recent

experiments in the artificial propagation of oysters.

Chemistry. — A laboratory, to be in charge of Prof.

F. W. Clarke, is being organized in connection with
the survey. Heretofore the chemical work of the

survey has been done at various laboratories scattered

through the country, and at the field-laboratories at

Denver, Salt Lake City, and San Francisco. A labo-

ratory for physical experiments will probably be es-

tablished in connection with the chemical division.

We»t-Virginiaforests. — During September and Oc-
tober, Col. George W. Shutt examined the southern
and eastern portions of West Virginia with especial

reference to the distribution of timber, its economic
value, and the facilities of transportation to market

viA the streams of the region. He travelled over a

thousand miles by wagon, and two hundred on horse-

back, and expresses the opinion that nearly one-half

of the state is covered with a virgin forest, the value

of which, if rendered marketable, would amount to

billions of dollars.

Geology. — In making an excavation a few weeks

ago for a building on Connecticut Avenue, in the

north-western section of Washington, D.C., the

interesting discovery was made of the remains of a

subterranean forest. The fact was mentioned at the

meeting of the Biological society of Washington, Nov.

2, by Professor Lester F. Ward; and, from the excel-

lent preservation of the wood, the opinion was ex-

pressed that it was simply a collection of drift-wood

that had been washed into a ravine in comparatively

recent time. Mr. W. J. McGee of the Geological

survey, who has been working up the geological

structure of the District of Columbia for some time,

had also examined the locality in question, and was

of the opinion that the deposit was of quaternary or

prequaternary age. A few days after the meeting of

the Biological society, above mentioned, he, with

Professor Ward, Mr. G. K. Gilbert, and Mr. J. B. Mar-

cou, re-examined the buried forest; and Mr. McGee's

opinion was confirmed, — the stratum was found to

underlie the quaternary gravels of the district. The
occurrence is of interest, since the slightly altered

wood undoubtedly represents the end of the long

interval extending from the cretaceous to the begin-

ning of the quaternary, during which the lignite beds

and iron-ore deposits, so common in the region, were

formed.

Publications. — The survey has just issneil a mis-

cellaneous work, one of a series of statistical papers,

which is distinct from the Monographs and Bulle-

tins, but, like them, is for sale at cost price (fifty cents

in this case). The title of this work is, ' Mineral

resources of the United States," by Albert Williams,

jun., chief of division of mining statistics and tech-

nology. In its 813 pages it gives the statistics of our

mineral production for the year eiuling June, 1883,

and also a mass of information in relation to the

production of coal, petroleum, iron, copper, lead, and
zinc. It also treats of huilding-stone.s, clays, fertili-
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zers, etc., ami gives lists of the useful minerals of

the United Stales, with localities, anil concludes with

extracts from (he new tariff relating to import duties

upon chemical products, metals, mineral products,

etc. It will therefore^ be seen that the work is of

practical value; and this fact is .also indicated by the

demand for it, which comes largely from miners and

mine-owners, particularly from the west.

Bulletin no, 2 of the survey is ,ilso by Albert

Williams, jun. Its title is, ' Gold and silver conver-

sion-tables, giving the coining values of Troy ounces

of fine metal, and the weiglits of fine metal repre-

sented by given sums of United States money.' It

is a pamphlet of eight pages, and is of especial value

to assayers and bullion-dealers.

The third annual report is printed, and waiting

for a few of the illustr.-itions. The fourth annual

report, with the exception of the inde.v, is in type.

Both these reports will probably be issued early dur-

ing the forthcoming year.

Button's 'Tertiary history of the Grand Caiion

district, with atlas" (volume ii. of the Monographs of

the survey) has been distributed to European institu-

tions, anil will now be distributed to American insti-

tutions.

Volume iii. of the Monographs, ' Geology of the

Comstock lode and Washoe district,' with atlas, by
George F. Becker, is being delivered to the survey

by the government printer, and will soon be ready

for distribution.

The Monographs of the survey are not for gr.v

tuitous distribution. They can only be distributed

through a fair exch.ange for books needed in the

library of the survey. Copies over and above the

number needed for such exchange are for sale. The
price of volume ii, is $10.12, and of volume iii., $11.

NOTES AND NEWS.
TitosE who are interested in our leading article

this week will be pleased to learn, that, in his will,

Barrande bequeathed his collections, library, and un-
distributed copies of his publications, to the museum
at Prague. lie further provided for the continuation

of his work by a bequest of ten thousand florins to the

museum, which, by its acceptance, pledges itself to

fulfil his wishes. Drs. Krejci, Fric, Koriska, Prach-
ensky, aiul Bellot were appointed by him a commis-
sion to see that his designs are carried out; and Drs.

W.aagen and Noviik, well-known paleontologists, des-

ignated to execute the work, — the former to com-
plete the 'colonies,' gasteropods, and echinoderms;
the latter, the bryozoans and corals.

The museum proposes to establi.-h a Barrande fund
for supporting further studies on the Silurian forma-
tion of Bohemia; and any gifts that may come from
America for that piupose would, we are assured, be
deemed particularly valuable. The editor of Science
will be pleased to forward to the museum at Prague
any contributions th.at Americiu naturalists may
desire to make, and to acknowledge the same in these

columns.

— Sir Charles William Siemens died in London,
Nov. 20. He w.as born at Leuthe, in Hanover, in

182;!. From 1844 he resided in England. In IS.")S he
established, with his brother, the firm which h.as be-

come famous through the telegr.aph-cables they have
made. For ten years (18o:!-Co) Dr. Siemens was
engaged on the regenerative gas-furnace, and since

that time his methods of manufacturing steel have
met with the greatest success.

— Information has been received from .Sunda Straits,

giving details of the hydrographical and topograph-,

ical changes due to the great Java earthquake. Tlies©
seem to be less extensive than heretofore reported by
the press. Commander P. F. Harrington, U.S.N,,
reports the bills and trees in the vicinity of St. Nich-
olas Point covered with ashes, but otherwise un-
changed. The soundings here remain the same. The
sea has rushed through the valleys of Thwartw.ay
Island, tearing away the vegetation, ami Ie.aving the
low land bare; and, from a distance, these breaks in
the forest give it the appearance of five islands, but
there is no change in the shore-line or soundings.
The same is true of Anjei-, where the base of the
lighthouse at Fourth Point, and the buoys of the sub-
marine cable, are the only nu)numents of that populous
town. The plains have been swept by the sea, and
show only uprooted palms, and ghastly relics of the
inhabitants. Krakatoa volcano appeared active; but
on a nearer approach it was found that the appear-
ance resulted from ashes, etc., falling down the pre-
cipitous cliffs, and carried off by the wind.

The north-western part of Krakatoa Island has
disappeared. The immense mass which is mi.ssin"

seems to have formerly been the choked-up crater-
and its material h.as probably modified the sea-boltom
northward from its place. No bottom could be found
in the vacant spot with twenty fathoms of line. Prior
to the eruption, Verlaten and Lang islands were cov-
ered with verdure. Their contour has been but
slightly changed, but they are covered with scoria.

A small island has formed eastward from Verlaten.
The Polish Ual h<as disappe.ared, and where it stood
is more than twenty fathoms water. A new rock
about twenty feet in height, has risen in eight fath-
oms, near the southern point of Lang Island. The
channel south from Bezee Island has been closed to
navigation by reefs and islets not yet surveyed. From
the northern end of the island a reef extends in a
north-westerly direction, apparently connecting with
other islands to the westn-ard.

The whole coast of Java between Second and Fourth
points has been swept clean by the sea, but there is

no essential change in the shore-line aiul soundings.
Ma-'ses of floating pumice are wedged in Lampong
Bay, and interrupt communication with Telok Be-
tong. The lighthouse at Java Head renuiins undis-
turbed, as does that at Flat Point. Other dangers
may be developed on a careful survey, but the main
gate of the Straits of Sunda seems unimpeded.
— Mr. W. F. Denning of Bristol, Eng., noting the

fact that accounts of large meteors form a Iretiuent
subject of correspondence in the columns of scientific

journals, but that it is not often the case that the



726 SCIENCE. [Vol.. II., No. 43.

descriptions of t.liese plienomena are sufficiently ex-

act to be valuable for purposes ot calculation, suggests,

in a letter to the editor of Nature, the proper raelliods

of useful observation of these bodies. Kougli esti-

mates of the direction and position of flight are of

little utility; and the vague statements often made
occasion an endless source of difficulty in the satis-

factory reduction of results. The observers of large

meteors should attend scrupulously to that most es-

sential detail, the direction of flight, and express it by

some method of uniformity. In place of the custom-

ary vague and variable methods of description of the

apparent paths of these bodies, Mr. Denning suggests

that observers uniformly give the right ascension and

declination of the beginning and end points of the

visible paths, — elements which admit of ready deter-

mination by projecting the observed flights iipon a

star-chart or celestial globe, and reading them off.

This system would render the after-comparison of

observations a work of greater facility and precision.

Though the direction of flight is the all-import.ant

element to be determined by meteor-observers, some

minor points— as the time of appearance, brightness,

and approximate duration— should be recorded when-

ever feasible : also whether the body is accompanied

by phosphoric streaks or spark-trains. If this were

done more systematically, the observations of fire-

balls would acquire additional value, and quite pos-

sibly might develop some new facts either as to their

appearance or origin.

— Mr. Thomas Gaffield read a paper on glass and

glass-making, illustrated by specimens, at a meeting

of the Society of arts of the Massachusetts institute

of technology, Nov. 22.

— At the meeting of the Portland, Me., society of

natural history, Nov. 19, the president, Dr. Wood,

gave account of the iinearthing of bones of some

unknown animal from a peat-bed on Ragged Island,

Casco Bay, by Capt. Thomas Skolfield in 1835.

Eighty-five feet in length of vertebral bones were

taken out and thrown away. The head and tail were

not uncovered, and the animal was estimated to be

a hundred and ten feet long. No ribs were found,

and no marks of rib attachment appeared on any of

the vertebrae, which were hard and smooth. Only

four bones were saved: two were given to the Port-

land society, but were burned in 1854; the other two

have been lost sight of, but were said to have been

taken to the Philadelphia academy in 1836 or 1837,

by a Mr. Coolidge. Of the two given to the society,

the large one was unquestionably a vertebra: its

length was from fourteen to sixteen inches ; its diam-

eter, nine or ten inches on the articular faces, and

eight midway. The other bone was limpet-shaped,

four or five inches in diameter and height. The shape

and size of these bones are well remembered by mem-
bers of the society, and Capt. Skolfield ; and the story

of the last is well vouched by many others.

Two unsuccessful atteraiits have been made by the

society to unearth more bones. Another trial will be

made nest season.

— On the retirement of Mr. 11. Hering from the

presidency of the Engineers' club of Philadelphia, at

the I'lose of its fifth year, he gave a summary of recent

progress {Proc. en<j. club Philad., iii.). The work of

the late IT. S. board appointed to test iron, steel, and

other metals, was referred to: and it was stated that

there was at least some possibility that its work may
be in time resumed. The chief of ordnance recom-

mends that an appropriation of ten thousand dollars

be made by Congress for the purpose, as urged by the

convention of the societies of civil, mechanical, and

mining engineers. The differentiation of the profes-

sion into the several branches, — civil, meehauical,

mining, — and the subdivision of these into special-

ties, wore considered as marking the tendency of re-

cent change. Inventions are coming forward with

increasing number and rapidity, but it is becoming
each day more evident tliat they are all the |)roducts

of growth and ot gradu.al development. No new
thing comes into use at once fully perfected. Of

accomplished work, the East-river bridge, with its

span of 1,1595 feet, suspended !::)5 feet above the water:

our Kinzua viaduct .at Bradford, 2,052 feet long,

spanning a valley :102 feet below it; the Hendei'son

bridge over the Ohio, of 525 feet span; and the great

bridge to be built over the Firth of Forth, — are .among

the most marvellous. The great canals in progress,

or proposed, — that in Florida, opening the Kickpo-

cheeLake; the interoceanic canal through the Isth-

mus of Panama; the great Sirhund canal in India,

.500 miles long: the Corinth canal in Greece: and the

Manchester ship-canal, — are evidences that the days

of canals are but just commencing. The United

States boast to-day ll(i,000 miles of railro.ad, and are

building over 30 miles per day, and earning .§550 per

mile. Locomotives for the Pennsylvania railroad are

built weighing over 00 tons, and make 90 miles in 80

minutes. Electricity is a competitor, which, how-
ever, is not likely at once to displace steam on the

rail. Heat and steam supi>lied from a centr.al station,

as at New York, where the New-York steam com-
pany are preparing to work 10,000-hor.<ie power of

Babcock & Wilcox boilers, 2,000-horse power of which

are constiintly al work, is a promising illustration of

advance. Electricity similarly distributed,— as by

the Edison company .and the Brush company, — and

the telephone, ar(^ the latest of these achievements

of the profession. Sanitary engineering, although the

most essential of all, seems to be the last to come in,

and is Init now beginning to take its place.

— Since the .article in this number on crystals in

the bark of forest-trees was in page, the writer has

seen a recent work, Anatomic der Baumrindeu, Ber-

lin, »1882, Dr. Joseph Moeller, in which the subject is

fully treated and richly illustrated.

— Slicroscopists will regret to learn of the death

of -Mr. Eobert B. Tolles at Boston, on the 17th, at

the .age of sixty-one. No one has done more than

he to raise the standard of excellence of American
objectives for the microscope; and his ingenuity in

devising speci.al methods to overcome particular diffi-

culties is known to all who have tested his powers.

He has been in feeble health for several years, but
continued to work with astonishing vigor and perti-

nacitv.
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JOACHIM BARRANDE.

II., niS SCIENTIFIC WOKK.

TiiK iulluence of Barrande upon science in

this couutiy and tbroughoiit Europe has been

of the first importance ; and he lias done much

for the rei)ulatiou of manj- of our investigators

by his careful attention to their works, and his

respectful quotations. He recognized the work

especiall}- of Dr. E. Emmons, and gave him

the credit of being the discoverer of the pri-

mordial fauna, which Emmons had previously

published as being in the Taconic system.

Barrande thus ranged himself, during the cele-

brated Taconic controversy, on the side of Dr.

Emmons, and his principal supporter in this

country. Professor Jules Marcou. One of IVf.

Barrande's most remarkable discoveries related

to what he has called 'colonies.' According

to him, certain characteristie fossils appeared

sporadically in the faunas preceding those to

which they properly belonged ; and he deduced

from this the result that two faunas having

some identical species, but existing in different

parts of the world, were not necessarily contem-

poraneous because of this fact, but might, in-

deed, be very distinct in age. These views are

strongly supported by Professor Jules Marcou

in this country, who states that he has dis-

covered similar colonies in the rocks of the

Taconic, underlying the Potsdam at Swanton

and Phillipsburg ; and is opposed principally

by English auiiors upon the grounds that the

evidence was stratigraphicall^' defective. Bar-

rande's reply to this, which he was preparing

at thrf time of his death, has not yet been pub-

lished. The theory has the support of the

geologists of Vienna, especially llaidiuger,

director of the Imperial museum, whom Bar-

rande quotes upon the titlepage of each of his

books upon the ' colonies.'

I'rom 1846 to the present time, the smaller
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imbrications of this voluminous and accurate

writer must have reached nearlj- a hundred. Of

these, between seventy and eighty were made

to learned bodies, and from sixteen to twentj'

were pamphlets and books of octavo size : some

of these were abridgments of his larger vol-

umes. In the latter series, his 4ttcdes, extracts,

etc., he published over three thousand pages

and twenty-nine plates. Of the.se, his ' Cephal-

opodes, etudes gen(5rales,' was the most impor-

tant to the general student. His grand work,

the publication of which was begun in 1852,

and is not yet finished, has already reached,

as we have said, the number of twentj"-two

quarto volumes. These treat of the Trilobites

and Crustacea, 1,582 pages, 84 plates ; Cepha-

lopoda, 3,600 pages, 544 plates ; Brachio-

poda, 226 pages, 153 plates ; Acephala, 342

pages, 361 plates ; and he announces as having

alreadj- completed over 100 plates of the Gas-

teropoda, which have not ^et appeared. This

makes the enormous number of 5,750 pages of

text in quarto, and 1,148 plates already issued,

which we estimate as containing .about eighteen

thousand figures of fossils of the finest exe-

cution.

Barrande published large editions of his

smaller works, which he distributed with a free

hand to many institutions and scientific men ;

but of his larger works, the edition, probabl}'

on account of the expense, was limited to two

hundred and fifty copies. The larger number

of these he also gave away to scientific insti- •

tutions and to individu.il geologists, and it is

estimated that he did not receive in return as

much as the actual cost of three of 'the large

volumes.

The Gasteropoda, lOchinodcrmata, Bryozoa,

and miscellaneous fossils still remain unpub-

lished ; though over a hundred plates of the

Gasteropoda were completed, and the text was

being printed, at the time of his death.

The number of species described amount to

tiiirtv-six iiundred. When we reflect that e.ach
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of these bad to be studied, aud handled over

and over agaiu many times, before reaching the

final stages of classification, description, and

illustration, we are amazed at the industry and

capacity required to do all this scientific work

single-handed. Barraude, unlike other volumi-

nous authors, had no collaborators. With the

exception of an amanuensis, draughtsmen,

mechanical prejDarators, and mere collectors,

he did all of this vast work. A careful and

comprehensive sj'stem was followed in every

volume, and in the descriptions of each species
;

so that, when one has mastered the intricacies

of this, he can at once find everj- thing relating

to the history, literature, sti'ucture, relations

in time, and geographical distribution, of any

species or group.

Finallj', in the cephalopods, the parts aud in-

ternal structures for which this fossil type is

remarkable, as well as the embrj-o shells and

their characteristics, are -followed out in the

same way. We will speak more at length of

this tj'pe, parti}' because it was the favorite and

most fruitful field of research of this eminent

author, and was selected by him as the strong-

hold from which to attack the theory of evo-

lution, and partly because we have no space

to do justice to other departments, where he,

however, made important discoveries ; as, for

example, among the trilobites. With infinite

labor he succeeded in getting series showing

the stages of growth of some species among

these ancient Crustacea, and taught us that it

was possible to study their development even

in the Silurian period. Barrande's eflbrts have

been frequently referred to as if he were one

. of what we might call the numismatic school

of geologists, who study animal fossils as if they

were medals, useful principally to verify the

date and place of formations. On the con-

trarj', his technical labors had a distinctly ideal

purpose, — the investigation of the evidences

for and against the theory of evolution. His

education and consequent psychological con-

dition placed him in opposition, and, in spite

of his honest efforts to treat the subject fairly,

controlled his classifications, and warped his

judgment. The Cuvierian form of anthropo-

niorpholog\' was his faith ; and he failed, as

have most great executive men, in realizing

the dangers of his own mental training, and

the need of correcting the personal equation.

The facts, however, were strong enough

even to meet his requirements in some of the

groups he studied
;

j-et he ended bj- admitting

that evolution must, in part at least, be true.

He believed that the different types were mirac-

ulously created, but that the smaller series

which he had traced might have been evolved

within certain well-defined limits, fixed accord-

ing to the plans of an infinite intelligence,

which it was hopeless to try to understand.

He was also deficient in that sort of zoological

knowledge which is acquired onl}' by research

among existing animals, and a familiarity with

their modes of development, anatomy, and

habits. This explains the apparent inconsis-

tencies which show themselves in his text :
—

the continual admission of transition forms be-

tween different species aud smaller groups, and

j-et the perpetual denial of the probable former

existence of anj' such transitions between what

he considered distinct types, whenever he could

not actuallj- find , them ; his comparisons be-

tween the Silurian and recent Nautili, which he

supposed to be verj- similar, when in reality

only their adults are similar, the young shells

and their developmental stages being wideh'

different ; his singular opinion that species like

these Silurian Nautili and other forms, which

seemed to him out of place and also inexplicable

on account of their structure, had been set in the

geological record as intentional exceptions, to

teach man the divine origin of this apparently

modified chaos of gradations. Barraude under-

stood, and gave a fair statement of, the ordi-

nary views of evolutionary emW-yologists on

p. 74 of his ' fitudes g^nerales, Cephalopodes,'

and represented a naturalist of this stamp inves-

tigating the embrj-os of the fossil Nautiloidea.

After finding all the forms of the group from

the Silurian to the present time with the same

type of apex or 3-oung, he would then neces-

sarilj- draw from this embryo a picture of the

lost prototypical ancestor of all the Nautiloi-

dea. In his next steps he would find the
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adults of transition forms from Xantiloidea to

Ammonoidea, and set down his convictions

that the Ammonoidea must have been derived

from Nautihis through these transition forms,

the gradations being Nautilini, Goniatitcs.

Ammonites. Barrande then pictures this same

naturalist as attempting to verify his appar-

entlj- well-founded conclusions by opening a

species of Goniatite with the anticipation of

discovering within, at the apex, or young shell,

an identical form and structure to that which

he had been accustomed to find in the Nauti-

loidea, and his consequent confusion, and the

overthrow of his theory, upon the exposure of

a different form. Barrande's argument deals

fairly with every point ; and his facts are crush-

ing refutations of the usual direct, simple

modes pursued by embrvologists in handling

the question of the evolution of types. Bar-

rande's work had no orators or lecturers to

translate it ; and the hypothesis of the embry-

ologists, and even evolution itself, escaped an

attack, wliich, if supported by powerful in-

fluences, might have shaken the popular fiiith

in the new school of thought.

Hyatt lias denied that there were such great

and essential diflerences between the eml)ryos

of the Nautiloidea and those of the Ammonoi-

dea ; and they certainly seem to have been

more alike than was supposed by M. Barrande.

The fact, however, remains, that Barrande saw

clearly that the embryos of these two nearl3'

allied groups, which are united by most authors

into one order, were, even in the Silurian, more

easilj' separable from each other than some of

the adult forms. When we can add to this, his

discovery and thorough demonstration of the

distinctness of tlie diflerent types of fossils in

the Silurian, and tlieir sudden mode of appear-

ance, we see clearly that he succeeded in doing

the work which has thrown the greatest light

upon the most obscure and interesting periods

of the world's history, and wiiich has furnished

a temperate and healthy opposition to the

tiieor3- of evolution. His faults of logic were

unavoidable, with his mathematical and C'uvic-

rian education, and strong feelings of loyalty

to ids masters in science ; but these arc only

slight scratches upon tiie face of the vast monu-

ment erected by his hil)ors, his discoveries, his

eightj'-three years of unblemished moral and

faithful life, and his personal s.acrifices for the

advancement of science and the truth.

WHIRLWINDS, CYCLONES, AND TOR-
NADOES.^— y.

Cyclonic circulation has thus far been de-

scribed as if it were effected in radial lines in

to and out from the centre ; but here, as in the

whirlwind, perfect radial motion is impossible.

A horizontal rotary motion would soon be es-

tablished near the centre by the inequality of

the inblowing winds. It is found, however,

that all storms yet studied turn from right to

left in the northern hemisphere, and fVoni left to

right in the southern (fig. 0). Such constancy

points to something
more regular than the

accidental strength of

the winds,— to some
cause that shall always
ttnn the indraughts to

tlie right of the centre

as they run in towards
it in tjic northern hem-
isphere, and to the left

in the southern hemi-

sphere ; and this cause

is found in the rota-

"tion of the earth on
its axis.

There is a force aris-

ing from the earth's

rotation that tends to

deflect all motions in

the northern hemi-

sphere to the right,

and in the southern to

the left ; and this deficcting force varies with

the latitude, iieing notiiing at the equator, and
greatest at the poles. It may be found that

this statement differs from that generally

made : name!}", that moving bodies are de-

flected only when moving north or south, and

not at all when moving east or west :' for it is

thus th.at Iladley (17:).')) and Dove (183a) ex-

plained the obli(|ue motion of trade-winds, and
that Herschel and. others explained the rotation

of storms. But this is both incorrect and in-

complete ; for a body moving (?astward is

deflected as well as when moving northward,

and the actual deflective tbrce is greater than

that accounted for in Iladley's explanation.

> continiu.l from No. 43.
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It is this deflective force, acting on winds

from all sides, as was first shown bj' Tracy ^

(1843), that combines with the centripetal

tendencj' of the surface-winds to give rise to

the inward spiral blowing of the storm (fig.

10) ,— a constant feature of all cyclones.

V^?

In all hurricanes, the winds greatly increase

in strength as they near the centre of the storm,

and at the same time their path becomes more
nearlj' circular. A cause of this was briefly

stated for the whirlwinds : but it now must be

more fully analyzed ; aud it will be'best to begin

the attempt by resolving the motion of the wind
at au3' point of its spiral track into two rec-

tangular components (fig. 11),— one, niong a

radius toward the centre,

P R, the centripetal compo-
nent ; the other, circular or

'

. tangential, P T. Only the

first of these comes directh'

from the convectional circu-

lation, already described as

depending on the central

warmth ; and this one would
never produce winds of dev-

astating strength. The sec-

ond, or tangential, arises

first from the deflective force

of the earth's turning. The
higher the latitude, the less

the friction at the bottom of

the atmosphere, and the

greater the distance from which the wind is

derived, then the greater its right-handed de-

parture from a radial path. Hence in a large

storm at sea, where the friction is small, and
the indraught has its source several hundred
or even a thousand miles awa}- from the centre

of low pressure, the deflective tangential com-
ponent becomes very considerable, and maj-,

near the centre, outrank the centripetal.

' See Science, i. 98.

?-.V

But there is another and even more impor-

tant cause of growth in the circular element

of the wind's motion ; namely, the increase of

its rotary velocity' as the radius of rotation

decreases, in accordance with the law of the
' preservation of areas,' already mentioned.

Let us suppose, that, when at a distance of five

hundred miles from the centre, the inblowing

wind has been turned to the right of its radial

path by the earth's deflective force so as to

have the moderate tangential or rotar}- velocity

of one mile an hour; aud, disregarding the

further effects of deflection, let us consider the

consequences of graduallj- drawing this mass
of air towards the centre. The product of its

radius and its rotar}' velocity must remain con-

stant ; and hence, as the radius is diminished,

the velocit}' must increase, one quantity vary-

ing inversely' as the other. The -wind lias no

visible, material connection with the storm-

centre ; but it is slowly moving around that

centre, under the control of central forces, de-

rived from differences of temperature aud press-

ure, that drive it inwards, or, in otlier words,

shorten its radius of rotation : and conscquent-

h', when, in the case supposed, the radius has

been diminished to five miles, the velocity must
have been accelerated to one hundred miles an

hour,— a violent hurricane-wind. The recog-

nition of this important factor of the storm's

strength is due to Ferrel (185G). The theo-

retical increase of velocity thus provided is

never fully realized, for much motion is over-

come b}- friction ; but enough is preserved,

especially in tropical storms, to give them the

greatest share of their destructive strength.

The total tangential component of the wind at

anj' point must therefore be considered as the

sum of the deflective and accelerative forces,

minus the loss by friction. Near the storm-

centre, where the velocity of tlie wind is very

great, this tangential component is much greater

than the centripetal, and the spiral path be-

comes almost circular ; while the reverse rela-

tion holds for the outer part of the storm.

It will be easily understood, that a consider-

able centrifugal force will be developed by the

rapid central rotations, as well as by the earth's

deflective force; and, as a conseiiucucc, the

centripetal force will be partly neutralized, and
the winds will be held out from the centre.

This must increase the depression already pro-

duced there by expansion and overflow ; and,

as a matter of fact, the low pressure of a storm-

centre, especiallj'in tropical latitudes, is chiefly

the effect of this dynamic, and not of the ear-

lier named static cause. But so long as the

wind maintains its rapid motion, the additional
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depression is i)owerless to draw it towards the

centre. Only when its velocitj- is decreased by
friction does tlie barometric gradient, just be-

fore produced by the centrifugal force, urge

the wind inwards to the middle of the storm.

The additional gradient, therefore, represents

potential encrg\', derived from the actual

energy of the rotating winds, and all ready
to be transformed into actual energy again,

as soon as friction has destroyed some of the

velocity of rotation.

The general interaction of the storm-forces

may now be thus summarized : in obedience

to a centripetal tendency-, produced by ditfer-

ences of temperature or of pressure, or both,

the air moves along the surface to the region of

low pressure. On its way, the deflective force

ai-ising from the earth's rotation turns it con-

tinually to one side, and so gives it a more
and more nearly circular path : and, in addition

to this, its rotary velocity increases as much as

its radius of rotation decreases : the tangen-

tial component of its spiral motion must there-

fore continually increase. "With tlie increase of

this component, and the decrease of the radius

of rotation, the centrifugal force (v--i-r) must
increase rapidly, and soon come to equal and
counterbalance the original centripetal force,

and at the same time greatly increase the

barometric gradients. At this point the wind
would blow in a circular path, were it not tliat

friction with the sea or ground is continually

consuming some of its velocity, and thus de-

creasing its centrifugal force, and allowing the

potential energy of the steep barometric gradi-

ent to produce centripetal motion. This de-

creases its radius, and at once gives it new life,

again to be partly destroyed and renewed as

before. Absolutely circular motion can there-

fore never be attained, although it is approached
very closely near the centre. At sea, where
friction is small, and in tropical latitudes,

where the strength of the storm is great, the

wind is unable to reacli tiie storm-centre ; for,

when the distance from the centre is reduced
to only five or ten miles, the centrifugal force

is so 4;reat, and the wind's course is so nearh'

circular, that it is carried aloft bv the up-draught
before it can enter noticeablj- farther : the cen-

tral area is therefore left unprovided with vio-

lent winds, and is generally a comparative
calm, known as the 'eye of the storm,' of

which there will be more to say later. The
general form of the storm-wind's spiral can
be deduced from the preceding considerations.

The angle between the tangential component
and the actual path of the wind, which is called

the inclination (fig. 11.). will vary with the

relation of the circular and centripetal elements
of the wind'.s motion ; the tangent of the incli-

nation will equal the radial divided by the tan-

gential component : hence in the outer part

of the storm the inclination will be large, and
the wind will blow almost directly toward the

storm-centre ; but nearer the centre the incli-

nation will become smaller and smaller, and
the wind will blow in a more and more nearlj'

circular path. It will also be understood, that

the upper winds, less influenced by friction,

will near the centre have a greater velocity

and a less inclination than the lower ones.

Jloreover, the inward gradient which they pro-

duce will bo effective and important in urging
along the slowei- surface-winds, in a manner
better illustrated in a tornado, where this action

will be more fully described.

( To be continued.)

ON THE DEVELOPMENT OF TEETH IN
THE LAMPREY.

The teeth in the myxinoid fishes are quite

diflierent from those of other vertebrates, and
have hitherto been supposed to belong in an
entirely different category. Nothing has been
known with regai'd to their development, except
a brief statement as to their mode of succes-

sion in Petromyzon b}- Professor Owen, in his

'Odontography.'
The teeth of the lamprey are horny, and of

simple conical shape, disposed concentrically in

the dome-shaped mouth. Besides tliese, there

are horny lingual aud p.alatal teeth.

The kindness of m\- friend Professor Bcnecke
of Konigsberg, who sent me a number of lam-
preys at the end of their metamorphosis from
Ammocoetos, has enabled me to follow out the

development of these horny teetli with unex-
pected results ; for, as far as the essential part

of the process is concerned, it differs but slight-

ly from the normal course of true dental devel-

opment. There is first formed a low conical

papilla of somewhat reticulate tissue, belonging

to the mesoblast {m.p.), and continuous with

the dermis, which in this, as in other verte-

brate.'?, is of mesoblastic origin. Over this

papilla the epil)last which lines the cavity of
the mouth becomes extremely thick, and con-

sists of very numerous layers of cells. All of
these layers can bo continuouslv traced into

the other epiblast of the mouth, as well as that

of the external skin. In the stage here figured

there ma3- be seen, immediately overlying the

mesoblastic papilla, a layer of epiblastic cells

irregularly columnar and poh'gonal in shape
(I'.o.). These cells are the homologuc of the
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enamel-oi'gau of the other, vertebrates, and
originate in the same waj'. So far, at least,

the lamprej' does not show an essentially dif-

ferent tj-pe of tooth-development from that

known in other groups.

The cells of the ' enamel-organ ' are rapidly

proliferating, and have thrown off from their

outer surface a conical cap of cells {2d i.),

which are flattened, and which show an incip-

ient formation of pigment among them. This
hollow cone of cells is the rudiment of the

youngest tooth, which in the stage here de-

scribed is the second of the series. Outside

of the rudimentarj' tooth is a cone of jjolygo-

nal epiblastic cells, several layers deep (i.e.)
;

and this is again followed by the first tooth,

now almost completely cornifled and pigmented,
so that traces of cel-

lular structure are

but faintl}' discerni-

ble {1st t.). The
tip of this tooth has

just penetrated the

skin of the mouth,
and is elsewhere cov-

ered bj' the man}'-

layered epiblast (e.

m.).
We see, therefore,

that the essential

parts of the tj'pical

1

'

,• ,,_
vertebrate tooth are

v-,r/vi-
V,- " ^''"' 'i6i'^ present; name-

^^^ ' '"™"
ly, the mesoblastic

Section through inDci- side of lip papilla, and the
of metamoiphofeing Igmprey. ^ ^ , . ., ,

«.m., epiblast of mouth; js(«., ovcr-hang epiblastic
oldest tooth; 2(2 t, youngest pmrnpl-nvo-.qn 'Rnt
tooth; f.o., enamel organ; i.e.,

euamei-Olgan. XiUt

intermediate epiblast-cells be- the Ol'dinar}' tvpe of
„=.^ =„„„„,..„

. „„ , ,„ „
(jgijijjj development
is here greatl3' modi-

fied. The papilla is never ossified ; and the

enamel-organ secretes no enamel, but func-

tions as a sort of tooth-gland, throwing off

successive hollow cones of flattened and cor-

nifled epiblastic cells. The actual tooth of the

lamprey is therefore not the homologue of

the entire tooth of a selachian, but simplj- of the

enamel-cap. It is not difficult, however, to

understand how the process seen in Petromj'zon
could be derived from that in the selachian.

In consequence of this change, another dif-

ference arises : as the papilla never ossifies or

becomes protruded, it is no longer necessary
that for every new tooth a new enamel-organ
should be formed bj' budding from the old one

;

so each enamel-organ is converted into a per-

manent tooth-gland, functional throughout the

life of tlie animal.

tween Buccessive teeth;
oesoblastic papilla.

This view of the peculiarities of dental devel-

opment in Petromyzon implies, of courje, that

this group of fishes was derived from ancestors

possessed of teeth of the ordinary or selachian

t3'pe. Further, as it is now very generallj'

admitted that teeth are only modified placoid*

scales, it follows that the lampreys are de-

scended, ultimately at least, from forms pro-

vided with placoid scales.

Such a conclusion, however, does not hy any
means commit us to the view that the myxi-
noids are degenerate descendants of some gna-
thostomatous group, as this is no more implied
in the possession of ordinaiy calcareous teeth

than in the presence of the hornj' teeth which
the group has long been known to possess.

W. B. Scott.

NORDENSKIULD ON THE INLAND ICE
OF GREENLAND.^

In a series of letters to Mr. Oscar Dickson, Baron
Nordeiisl<i61d has given a detailed report of the lead-

ing incidents and results of his recent expedition,

though it will still be some time ere we can leam
what are the full gains to science. The leading

novelty of the expedition was, of course, the journey
into the interior of Greenland.
After landing Dr. Nathorst and his party at Waigatz

Sound, Nordenskiold went back to Egedesminde,
which he reached on June 29. The following day he
left for Auleitsivik Fjord, from which the expedi-

tion was to start. He then proceeds :
—

On July 1 the Sophia anchored in the bay. We
found here a splendid harbor with clay bottom, some
seven fathoms deep, surrounded by gneiss rocks from
six hundred to a thousand feet in heiglit, the sides

of which are in some places covered with low but

close shrubs, or clothed with some species of willow,

mosses, and lichen, which, when we arrived, were
ornamented with a quantity of magnificent blossoms.

From one of the slopes a torrent descended, the

temperature of which was 12.3° C. The weather was
fine, the sky cloudless, and the air very dry. July 1

to 3 were employed in making preparations for the

ice-journey, while the naturalists made excursions

to variotts places in order to collect objects relating to

the conditions of the country. On the night of the

3d every thing was ready for a start; and, after some
difficulty in reaching the spot where the baggage was,

we were fairly off. The spot from ^\hich we set out

on the journey was only five kilometres from the

actual shore, and situated below a little lake into

which a number of glacier rivers fell. We proceeded

up the river in a Berton boat, purchased in England.

Ou the night of the 4th we camped for the first time

on the ice. The expedition consisted of nine men
besides myself. After a great deal of hard work in

getting the sledges over the ice, which was here very

' From Nature, Xov. 1 and 8.
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rough, we found, on the morning of the 5th, tliat it

was impossible to proceed eastwards, but were com-
pelled to return to the border of the ioe, and then

continue to the north or north-east until finding

smoother ice. This first part of the ice was furrowed

by deep crevasses and ravines, causing us much trou-

ble. We covered, however, a good distance that day,

and pitched our tent near a land-ridge in the ice, two
hundred and forty metres above the sea.i On .luly 6

I sent the Lapp Lars forward to reconnoitre; and he
reported that it was still impossible to proceed east-

wards, but, if we marched for a day or so to the north,

we would find the country accessible to the east. As
I feared, however, the impossibility of dragging the

sledges with thp weight on them over the rough ice,

I selected provisions, etc., for forty-five days, and
left the rest in a depot in the ice. We now resumed
the march. It was very interesting to witness the

great ease with which the Lapps proceeded among
the ice-ravines, how easily they traced a road dis-

a circle by Pistor and Martin, a small sextant (in case

of the former being damaged), a mercury horizon,

three aneroid barometers, thermometers, magnets

(for the study of the clay deposit in the snow), a

topographical bo.ard, a photographic apparatus, blow-

pipes, flasks, nautical tables, etc. The sledges, ' kal-

kar,' six in number, were of the same kind as those

on which Swedish peasant women bring their wares

to market. The harness was made so strong that

it would hold a man, in case of his falling into a cre-

vasse. In addition to these things, we had a Manila

rope specially spun for the expedition at the Alpine

purveyor's in Paris. The food supplied per day may
perhaps interest explorers. It w.as,— breakfast, cof-

fee, bread, butter, and cheese (no me.at or bacon);

dinner, forty-two cubic centimetres Swedish corn

brandy [briinrin), bread, ham or corned beef, with sar-

dines; supper, preserved meat, Swedish or Australian.

Sometimes preserved soup was served with dried

vegetables. Five men were teetotalers, but there

.b4 ENGLISU MILES

covered, and with what precision they selected the

least difficult tr.ack.

The Lapp Lars carried, instead of an alpenstock, a

wooden club, with which he had slain more than

twenty-five brown bears, full of marks from their

teeth ; and his eyes sparkled at the thought of encoun-

tering a white one. On the night of the 6th we held

our third camp on the ice; and now several officers

and men from the .Sophia, who had accompanied us

^hus far, left us. Besides the most advantageous

rei|uisiles for such a journey, we had with us a cook-

ing-apparatus for petroleum: and here I beg to say

that I found this kind of oil far more suitable than

train or vegetable oils, which I had used on my for-

mer expeditions; and I recommend the same most
warmly to arctic explorers. Of scientific instru-

ments I may mention compasses, two chronometers,

' The altitudes were ascertained by comparing three aneroid

baromelers, while observation was slmultjineously made at Kije-

dcsminde with a splendid sea-barometer I had left there for that

purpose. As the figures have, however, not yet been verified,

they may be slightly altered. They seem, on the whole, too low.

was no need of supplying them with extra rations.

For cooking, 0." litres of spirits were consumed per

day. Our whole baggage weighed a ton,— a weight

which might easily have been drawn across a smooth
snow or ice field, but which was very difficult of

tr.ansporting over the rough and cut-up surface we
had to traverse. Our daily march between .July 7

and y was therefore not great, viz., five kilometres

a day. In addition to the crevasses and ravines,

we encountered innumer,able rivers, swift, and with

steep banks, which were difticult of crossing, which
was generally accomplished by laying three alpen-

stocks across them. If I had not selected these of

the toughest wood obtainable, we should often have
liad to make di'lourn of many kilometres.

On these days we found, on several occasions, large

bones of reindeer on the snow; and it was but a
natural and pardonable conclusion to arrive at, that

they were those of animals who had fallen in their

wandering over the ' Sahara of the arctic regions.'

But that good signs are not always true ones we soon

discovered.
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During the entire Journey, we liad great difficulty

in finding suitable camping-places. Tlius, either the

ice was so rough tliat there was not a siiuare large

enough for our tent, or else the surface was so cov-

ered with cavities, which I will fully describe later

on, that it was necessary to pitch it over some hun-

dred smaller and a dozen larger round hollows, one

to three feet deep, filled with water, or else to raise it

on a snow-drift so loose and impregnated with water

that one's feet became wet, even in the tent. An ex-

ception to this was the place where we camped on

July 9 ; viz., camping-place no. 6. We encountered

here a small ice-plain, surrounded by little rivers, and

almost free from cavities, some thirty metres square.

All the rivers flowed into a small lalce near us, the

water from which rushed with a loud roar through a

short but strong current into an enormous abyss in

the ice-plateau. The river ruslied close to our tent,

tlirough a deep hollow, the sides of which were formed

of magnificent perpendicular banks of ice. I liad

the spot photographed; but neither picture nor de-

scription can give the faintest idea of the impres-

sive scene, viz., a perfectly hewn aqueduct, as if cut

by human hand in the finest marble, without ilaw or

blemish. Even the Lapps and the sailors stood on the

banli, lost in admiration.

At first we had followed the plan of bringing the

baggage forward in two relays; but, finding this very

fatiguing, I decided to bring all with us at once. I

found this to answer better. On July 10 we covered

thus nine and a half, on the llth ten, and on the

12th eleven, kilometres. The road was now much
better than before, although stiff enough. An excep-

tion to this was, however, formed by the part we
traversed on the llth. when we proceeded alongside

a big river, the southern bank of which formed a

comparatively smootli ice-plain, or rather ice-road,

with valleys, hills, cavities, or crevasses, some five to

len kilometres in width, and five kilometres in length.

This plain was in several places beautifully colored

with 'red' snow,- especially along the banks of the

river. It was the only spot on the whole inland ice

where we found ' red ' snow or ice in any quantity.

Even yellow-brown ice was seen in some places ; but,

on the other liand, ice colored grayish-brown or gray-

ish-green, partly by kryokonlte, and partly by organ-

isms, was so common that they generally gave color-

to the ice-landscape.

Even on July 12, between camps uos. 7 and 8, we
found blades of grass, leaves of the dwarf-birch, wil-

lows, crackberry, and pyrola, with those of other

Greenland flora, on the snow. At first we believed

they had been carried hither from the interior; but

that this was not tlie case was demonstrated by the

circumstance that none was found east of camp no.

9. The only animals we discovered on the ice were,

besides the few birds seen on our return-journey, a

small worm wliich lives on the various ice algae, and
thus really belongs to the fauna of the inland ice,

and two storm-driven birds from the shore. I had
particularly requested each man to be on the lookout

for stones on the ice ; but, after a journey of about

half a kilometre from the ice-border, no stone was

found on the surface, not even one as large as a pin's

point. But the quantity of clay-dust ('kryokonlte')

deposited on the ice was very great, — I believe, sev-

eral hundred tons per square kilometre.

We now ascended very rapidly, as will be seen from
the subjoined statement of our camps:—

3d camp, 300 metres above the sea.

4th " 355 " "

5th " 374 " "

6th " 382 " "

7th " 451 " "

8th " 546 " "

9th " 753 " "

The 9th camp lay on the west side of an ice-ridge

close by a small, shallow lake, the water from which
gathered, as usual, into a big river, which disappeared

in an abyss with azure-colored sides. From this spot

we had a fine view of the country to the west, and
saw even the sea shining forth between the lofty

peaks on the coast; but, when we reached east of this

ice-ridge, the country was seen no more, and the hori-

zon was formed of ice only.

' Through an optical illusion, dependent on the mi-

rage of the ice-horizon, it appeared to us as if we were
proceeding on the bottom of a shallow, saucer-shaped

cavity. It was thus Impossible to decide whether we
walked up or down hill ; and this formed a constant

source of discussion between us, which could only be

decided by the heaviness of tlie sledges in the har-

ness. The Lapps, who seemed to consider it their sole

business that we should not be lost on the ice, came
to me in great anxiety, and stated that they had no
more landmarks, and would not be responsible for

our return. I satisfied them, however, with the as-

surance that I v/ould find the way liack by means of

a compass and solar measurements. In spite of this,

the Lapps easily traced our route and our old camps
with an accuracy quite marvellous.

During our outward journey, I determined the site

of each camp astronomically; and thus the distances

which, wh'en the determinations have been calculated,

will be given on the map to be drawn of the journey,

will be absolutely correct. But the distances covered

by the Lapps have been made according to their own
judgment. The kilometres w'e covered every day,

including the numerous detours, were ascertained liy

two pedometers.

Up to the 9th camp we were favored by the fines i

weather, generally with a slight south-east wind,

cloudless sky, and a temperature in the shade, three

feet above the ice, of 2° to 8° C, and in the sun of

even 20° C. The centre of the sun's disk sank in this

spot for the first time below the horizon on July 15,

and the upper rim, if allowance is made for refrac-

tion, on July L'l. After the middle of July, when at

an elevation of four thmisand to seven thousand feet,

the nights became very cold, the thermometer sinking

to 15° and 18° below freezing-point of Celsius.

The constant sunshine by day and night, reflected

from every object around, soon began to affect our
eyes,— more so, perliaps, because we liad neglected to

adopt snow-spectacles at the outset of our journey

;

and snow-blindness became manifest, with its at-
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toiidant cutting pains. Fortunately Dr. Berlin soon

arrestod this malady, which lias brought so many
journeys in the arctic regions to a close, by distribut-

ing snow-spectacles, and by inoculating a solution

of zinc vitriol in the blood-stained eyes, .\nother

malady — if not so dangerous, at all events quite as

painful— was caused by the sunshine in the dry,

traiiiiparent, aiul thin air on the sliiu of the face. It

produced a vivid redness and a perspiration, with

large burning blisters, which, shrivelling up, caused

the skin of the nose, ears, and cheeks, to fall off in

large patches. This was repeated several times, and

the pain increased by the effect of the cold morning

noon of July 13, with a heavy wind from south-east.

It continued all the night, aiul the next morning
turned into a snow-stoim. We all got very wet, but

consoled ourselves with the thought that the storm

coining from south-east argued well for an ice-free

interior. When it cleared a little, we strained our

eyes to trace any mountains which would break the

ice-horizon around us, which everywhere was as level

as that of the sea. The desire soon 'to be, there'

was as fervent as that of the searchers of the Eldo-

r.ido of yore; and the sailors and the Lapps had no
shadow of doubt as to the existence of an ice-free

interior; and at tioon, before reaching camp no. 12,

lire in (.iret'nUmd's inland I l)y No^d^'nHl^io!d < «k.-lcli liv I.)!-, lii , publishi'd in /m A'ahtr6.

air on the newly-formed skin. Any similar effect the

sun has not in the tropics. With the exception of

these complaints, none of us suffered any illness.

On July 13 we covered thirteen, on the Uth
ten, and the l.jth fourteen, kilometres (9th to 12lli

camps). At first the road gradually rose; and we
then came to a plain, which 1, in error, believed was
the crest of the inland ice. The aneroids, however,
showed that we were still ascending: thus the 9th

camp lies 7.J3, the 10th 877, the 11th 884, and the

12th OCT), metres above the sea. Our road was still

crossed by swift and strong rivers ; but the ice became
more smooth, while the kryokonite c.ivities became
more anil more troublesome. This was made more
unpleasant by rain, which began to fall on the after-

cverjbody fancied he could distinguish mountains
far away to the east. They appeared to remain
perfectly stationary as the clouds drifted past them,
— a siite sign, we thought, of its not being a mass of

clouds. They were scanned with telescopes, drawn,
discussed, and at la.st saluted with a ringing cheer;

but we soon came to the conclusion that they were
unforlunalely no mountains, but merely the dark
reflection of some lakes farther to the e.ist in the ice-

desert.

In my report of the expedition of 1870, I drew at-

tention to a clayey mud which is found in circular

cavities, from one to three feet in depth, on the sur-

face of the inland ice, not only near the shore, but
even as far inland as we leached on that occasion.



736 SCIENCE. [Vol. II., No. 44.

My companion on that occasion, Professor Berggreii,

discovered tliat tliis substance formed the substratum

of a peculiar ice-flora, consisting of a quantity of dif-

ferent microscopical plants (algae), of which some

are even distributed beyond the clay on tlie ice itself,

and -which, in spite of their insignificance, play, be-

yond doubt, a very important part in nature's econo-

my, from the fact that their dark color far more
readily absorbs the sun's heat than the bluish-white

ice, and thereby they contribute to the destruction

of the ice-sheet, and prevent its extension. Un-
doubtedly we have in no small degree to thank these

organisms for the meltnig-away of the layer of ice

which once covered the Scandinavian peninsula. I

examined the appearance of this substance in its re-

lation to geology, and demonstrated, —
1. That it cannot have been waslied down from the

mountain ridges at the sides of the glaciers; as it was
found evenly distributed at a far higher elevation

than that of the ridges on the border of the glaciers,

as well as in equal quantity on the top of the ice-

knolls as on their sides or in the hollows between

them.
2. That neither had it been distributed over the

surface of the ice by running water, nor been pressed

up from the hypotlietical bottom ' grovmd ' moraine.

3. That the clay must therefore be a sediment from

the air, the chief constituent of wliich is probably

terrestrial dust spread by the wind over the surface

of the ice.

4. That cosmic elements exist in this substance, as

It contained molecules of metallic iron which could

be drawn out by the magnet, and which, under the

blowpipe, gave a reaction of cobalt and nickel.

Under these circumstances, the remarkable dust

which I have named ' kryokonite,' i.e., ice-dust, ob-

tained a great scientific interest; particularly as the

cosmic element, viz., the matten deposited from

space, was very considerable. Even later students

who have visited the inland ice have observed this

dust, but in places surrounded by mountains, from

wliicli it might with more probability have been

washed down. They have, therefore, and without

having examined Professor Berggren's and my own
researches of 1S70, paid little attention to the same;

while the samples brought home by Dr. N. O. Hoist

from South Greenland in 1880 were not very exten-

sive.

But now Dr. Berlin brings home from a great vari-

ety of places ice algae, which, I feel convinced, will

contribute fresh materials to our knowledge of the

flora of the ice and snow. For my own part, I have

re-examined my first researches of the kryokonite,

and they are fully corroborated. Everywhere where

the snow from last winter has melted away, a fine

dust, gray in color, and, when wet, black or dark

brown, is distributed over the inland ice in a layer

which I should estimate at from 0.1 to 1 millimetre

in thickness, if it was evenly distributed over the en-

tire surface of the ice. It appears in the same quan-
tity in the vicinity of the ice-border surrounded by
mountains as a hundred kilometres inland ; but in the

former locality it is mixed with a very fine sand, gray

in color, which may be separated from the kryoko-

nite. Farther inland this disappears, however, com-
pletely. Gravel or real sand I have never, in spite

of searching for thetn, discovered in tlie kryokonite.

The kryokonite always contains very fine granular

atoms, which are attracted by the magnet, anil which,

as may be demonstrated by grating in an agate mor-
tar and by analysis luider the blowpipe, consist of a

gray metallic element; viz., nickel iron. In general,

the dust is spread equally over the entire surface of

the ice. Thus it was found everywhere where the

snow from the previous year had melted away; while,

to judge by apiiearances, there seemed to be little dif-

ference between the quantity found near the coast,

and in the interior. The dust does not, however,

form a continuous layer of clay, but has, by the melt-

ing of the ice, collected in cavities filled with water,

which are found all over the surface. These are

round, sometimes semicircular, one to three feet in

deptli, with a diameter of from a couple of millime-

tres to one metre or more. At the bottom a layer of

kryokonite one to four millimetres in thickness is

deposited, which has often, by organisms and by the

wind, been formed into little balls; and everywhere

where the original surface of the ice has not been

changed by water-currents, the cavities are found so

close to each other that it would be very difiicult to

find a spot on the ice as large as the crown of a liat

free from them. In the niglit, at a few degrees be-

low freezing-point, new ice forms on these hollows;

but they do not freeze to the bottom, even under the

severest frost, and the sheet which covers them is

never strong enough to support a man, more particu-

larly if the hole is, as was the case during half oiu-

journey, covered with a few inches of newly-fallen

snow.
The kryokonite cavities were perhaps more danger-

ous to our expedition than any thing else we were ex-

posed to. We passed, of course, a number of crevasses

without bottom as far as the eye could penetrate, and
wide enough to swallow up a man ; but they were
' open,' i.e., free from a cover of snow, and oonld

with proper caution be avoided; and the danger of

these could further be minimized by the seiuling of

the two-men sledges in front, and, if one of tlie men
fell into the crevasse, lie was supported by the run-

ners and the alpenstock, which alw.ays enabled him to

get up on the ice again. But this was far from being

the case with the liryokonite hollows. These lie, with

a diameter just large enough to hold the foot, as close

to one another as the stumps of the trees in a felled

forest; and it was therefore impossible not to stumble

into them at every moment, which was the more an-

noying as ithappened just when the foot was .stretched

for a step forward, and the traveller was precipitated

to the ground with his foot fastened in a hole three

feet in depth. The worst part of our jouiiiey was
four days outward and three days of the return; and
it is not too much to say that each one of ns, during

these seven days, fell a hundred times into these cavi-

ties, viz., for all of us, seven thousand times. I am
only surprised that no bones were broken,— an acci-

dent wliich would not only have brought my explo-
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ration to an abrupt clnse, but 'miglit have had the

most ili-astiims coiisequeiicos, hs it would iiavc been
utterly iinpos-ible to have carried a man in that state

l)a('k to the coast. One advantage the Ivryokonite

cavities liad, however; viz., of offering us the purest
drinking-water imaginable, of which we fully availed

ourselves without the least bad consefiuences, in spite

of our perspiring state.

On .July 16 we covered tliirteen, on the 17th eigh-

teen and a half, and on the 18th seventeen and a Iialf,

kilometres. The country, or more correctly the ice,

now gradually rose from 9(i."> to l,21o metres. The
distances enumerated show that the ice became more
smooth; but the road was still impeded by the kry-

okonile cavities, whereas the rivers, which even here
were rich in water, became shallower but stronger,

thus easier of crossing. Our road was. besides, often

cut off by immense snow-covered crevasses, which,
nowever, did not cause much trouble.

On the night of tlie ISth, when arrived at camp no.

14, the Lapp Anders came to nie and asked if he
might be permitted to ' have a run;' viz.. to make a
reconnaissance on 'skidor,'' to see if there was no
land to the east. This granted, he started off with-
out awaiting supper. He came b.ick after six hours'
absence, and reported that he had reached twenty-
seven kilometres fartlier ea«t: that the ice became
smoother, but was still rising; but there was no sign

of land. If his statement was true, he had, after a
laborious day's journey, in six hours covered about
sixty kilometres ! At first I considered his estimate
exaggerated, but it proved to be perfectly correct.

It took us, thus, two whole days to reach as far as he
had got, as shown by the track in the snow. I p.ar-

ticularly mention this occurrence in order to show
tliat the Lapps really di<l cover the estimated dis-

tance of their journey eastward, of which more
below.

During these days we passed several lakes, some
of which had the appearance of not flowing away in
the winter, as we found here large ice-blocks several
feet in diameter, screwed up on the shore; which cir-

cumstance I could only explain by assuming that a
large quantity of water still remained here when the
pools about became covered with new ice. The lakes
are mostly circular, and their shores formed a snow
' bog ' which was almost impassable with the heavy

On July 19 we covered seventeen and a half, on
the 20th sixteen and a half, on the 21st seven, and
on the 22d seven and a half, kilometres (l.'ith to 18th
camp). The ice rose between them from l,2l;J to 1,402

metres. The distances enumerated fully show the
nature of the ice. It was at first excellent, particu-
larly in the morning, when the new snow was covered
with a layer of hard ice; but on the latter days we
had great diflicully ii\ i>roceediiig, as a sleet fell with
a south-east wind in the night, between the 20lh

' The Bwrdlall ' iikidor ' and Norwegl.in ' 8ki ' are long
Blrips of pine wood, slightly bent at the top, polished, and as
elastic as If they were of the flnesl steel, with a strap for the
feet in the centre, on which the I-jipps and Scandinavi.ins run on
the enow with remarkable agllily at a tremendous pace.

and the 21st. The new snow, as well as that lying

from the previous year, became a perfect snow-bog, in

which the sledges c(in>taiilly stuck, so that it required

at times four men to get them out. We all got

wet, .iiid had great difliculty in finding a spot on the

ice dry enough to pilch the tent. On the 22d we
had to pitch it in the wet snow, where the feet im-

mediately became saturated on putting them outside

the Iiidi.arubber mattresses. A little later on in the

year, when the surface of the snow is again covered

with ice, or earlier, before the thaw sets in, the sur-

face would no doubt be excellent to journey on.

When we, therefore, on July 21, were compelled to

pitch the tent in wet snow, as no dry spot could be

discovered, and it was impossible to drag the sledges

farther, I sent the Lapp, Lars Tuorda, forward on
'skidor' to find a dry ro.ad. He came back, and
stated that the ice everywhere w.as covered with

water and snow. For the first time in his life he

was at a loss whiit to suggest. It being utterly im-

possible to get the sledges farther, I had no choice.

I decided to turn back.

I wished, however, to let the Lapps go forward
some distance to the east to see the country as far as

possible. At first I considered it advisable to let

their journey only last twenty-four hours; but as

both Anders and Lars insisted that they were most
eager to find the ' Promised Land,' and said they

could do nothing towards discovering it in that short

period, I granted them leave to run eastwards for

four days and nights, and then return.

On leaving, I gave them the following written

orders :
—

" Instructions for Lars and Anders's ' skid ' run on
the inland ice of Greenland; viz.,

—

"Lars and Anders have orders to proceed on skidor

eastwards, hut are allowed to alter the course, if they

may deem it advisable, to north or south.

"At the end of every third mile the barometer
shall be read, and the direction run noted.

" The absence is to be four days, but we will wait

for six days. After that, viz., on the morning of

July 28, we return. If not returned, we leave behind,

in a sledge, provisions, brandy, mattresses, etc.

"Lars is warned not to be too bold. Should land

be reached, you are to collect as much as you may
gather of blossoms and grass; if possible, several

kinds (siiecimens) of each.

"Given on the inland ice in Greenland, July 21,

1883. A. E. XoRDENSKiiii.i)."

They were allowed to select what provisions, etc.,

they desired, and were furnished with two compasses,

aneroid barometers, and a watch.

At 2.30 A.M. on July 22 they started. The days we
waited for them were generally spent in the tent,

as water surrounded us everywhere. The sky was
covered with a thin veil of clouds, through which the

sun shone warmly, at times even scorchingly. From
time to time this veil of clouds, or haze, descended
to the surface of the ice, and hid the view over the

expanse; but it was, remarkably enough, not wet, but

dry,— yes, so dry that our wet clothes absolutely dried

in it. We have therefore, I consider, witnessed a
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phenomenon on the inland ice of Greenland which
is lelated to the 'sun-smoke' phenomenon of Scan-
dinavia; viz., what Arago has described under the

name ' brouillard sec'

On the 24lli, after an absence of fifty-seven liours.

the Lapps returned. It was the want of driuking-

water and fuel which compelled them to return.

The surface had been excellent for their journey, and
they had covered a distance out and back of two
liundredand thirty kilometres,— an estimate which I

consider perfectly reliable. During the march forward
the barometer was read every third hoiir. It gave
the point of return a height of two tliousand metres.'

As to the run, Lars rendered the following report.

When they liad reached thirty miles from the camp,
no more water could be found. Farther on, the ice

became perfectly smooth. The thermometer regis-

tered —.5° C. It was very easy to proceed on the

'skidor.' At the point of return the snow was level,

and ipacked by the wind. There was no trace of

land. Tliey only saw before them a smooth ice, cov-

ered by fine and hard snow. The composition of the

svirface was this: first four feet of loose snow, then
granular ice, and at last an open space large enough
to hold an outstretched hand. It was surrounded by
angular bits of ice (crystals). The inland ice was
formed in terraces, thus: first a hill, then a level,

again another hill; and so on. The Lapps had slept

for four hours, from twelve midnight on July 23, in

a hollow dug in tlie snow while a terrific storm blew.

They had till then been awake for fifty-three hours.

On the first day there was no wind ; but next day it

came from the south, and lasted thus until twenty-
four miles on the return-journey, when it changed
to west. On the return-journey, when forty miles

from our camp, two ravens were seen. They came
from the north, and returned in the same direction.

The Lapps had for a moment lost the track of the
'skidor' in the snow. The ravens flew at first, they
found, parallel with the trade, and then turned to the

north.

, On July 2.5 we began the return-journey. It was
high time, a;s the weather now became very bad; and
it was with great difficulty we proceeded in the hazy
air between the number of crevasses. The cold, after

the sun sank below the horizon at night, also became
very great; and on the morning of July 27 the glass

fell to —11° C.

As to the return-journey, I may be very brief. The
rivers now impeded us but little, as they were to a
great extent dried up. The ice-knolls had decreased
considerably in size too, and lay more apart; but the
glacial crevasses had greatly expanded, and were more
dangerous, being covered with snow. Even the cavi-
ties and the glacial wells, of which many undoubtedly
leave a veritable testimony of their existence behind
them in the shape of corresponding hollows in the
rock beneath, had expanded, and increased in number.
On a few occasions on the return-journey we saw
flocks of birds, most probably water-fowl, which were
returning from the north.

* I have as yet been unable to verify the barometer calcula-
tiQna,.and the figures stated here may suffer some moditicatiou.

On July 31 we again sighted land, which was
reached on the afternoon of Aug. 4, and proceeded

to Sophia haibor, where Eskimos were, as arranged,

wailing for us. For convenience' sake I now divided

our party into two, one of which sailed in the lifeboat

of the Sophia to Egedesminde, where the steamer

was to take lis on board ; and the other, in which
was myself, marched to that place across the low

but broad promontory which separates Tessiusarsoak

and South-East Bay, and then in two Eskimo 'kone'

boats to Ikamiut and Egedesminde.

On Aug. 16 the Sophia arrived from the north,

embarked us, and made for Ivigtut, where we arrived

on the 19th.

Of the expedition carried out under Dr. Nathorst

during my absence, he will himself make a report,'

and I have no doubt that the results of tlie same will

prove very important. Particularly will the very rich

collections of fossil plants, which he has made with

the greatest regard to the geological condition of the

strata, be of great value to science, as they will furnish

us with many new materials, and detailed illustrations

of the flora of the far north during the epoch when
forests of fig-trees, cycadi, gingko, magnolia, and
tulip trees covered these regions. Dr. Forsstrand

and Herr Kolthofi's collections and studies of the

fauna of Greenland will also contribute to extend our
knowledge of the naturalistic conditions of the arctic

regions; while the careful researches made by Herr
Hamberg, of the saltness, composition, and tempera-

ture of the sea, will, I am sure, greatly benefit hydrog-

raphy. His researches have been effected in Davis
Strait and Bafiin's Bay too, the hydrographical con-

ditions of which are but little I^nown.

With regard to the results of my exploration of the

inland ice, I may be permitted to say a few words.

That we found no ice-free land in the interior, or

that it does not exist between 6S° and G9° latitude in.

Greenland, is due directly to the orographical condi-

tions which exist in this part of the country, as re-

ferred to in my programme of the expedition.- The
land has here the form of a round loaf of bread, with
sides which gradually and symmetrically slope down to

the sea; i.e., exactly the shapewhich I then pointed

out was a necessary condition if tlie entire country
should be covered with a continuous sheet of ice.

But, thanks to the Lapps, my expedition is the

first which has penetrated into the very heart of the
enormous Greenland continent, and which has thus
solved a problem of the greatest geographical and
scientific importance. It is the first exploration of

the hitherto unknown interior of Greenland, the only
continent in the world into which man had not pene-
trated.

A new means of locomotion, the 'skidor,' seems
also to have been acquired for the arctic explorer of

the future, which may greatly assist him in his work,
and enable him to reach places hitherto deemed im-
possible of approach, but of the use of which the

Lapp seems to possess, so to speak, the monopoly.
A. E. NOKDENSKliiLD.

' 2/aturet vol. sxviii. p. 541.

2 Ibid., p. 37.
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LETTERS TO THE EDITOR.

Osteology of the cormorant.
I WOULD make a couple of corrections to the article

on the osteology of tlie cormorant in Sciknce for
Xov. 10.

First, the occii)ital style is figured as pointing up-
wards and backwards, and is spoken of as figured ia
situ for the first time. Having made several dissec-
tions of coriuorants in past years, I would suggest that
the bone is the ossified tendon of some of the exten-
sor muscles of the neck, and that it points backwards,
and, if any thing, downwards, as figured by Selenka
(Bronn's Thierreichs, Vogel, figs, o, (!, pi. viii.). As
drawn in Sciic.vcE, it would project through the skin
of the nape.

Secondly, the patella is spoken of as very large and
as throwing "some light on such birds as Colymbus
and Podiceps, where this bone becomes anohylosed
with the tibia in the adult:" and Professor Owen is

referred to as authorizing this statement. Now, Pro-
fessor Owen describes the patella as ' co-existing with
the long rotular process in the loon' (C'omp. anat.,
ii. 83), and figures it as distinct from the process in
fig. 34, /. In fact, the rotular process was regarded
as the ancliylosed patella until tlie time of Nitzsch.
This celebrated ornithologist pointed out the co-exist-
ence of an enormous patella and rotular process in

Podiceps, and showed the true nature of the process
COsteogr. beitr. zur nat. der vogel,' Leipzig, ISU,
pp. 98-101, pi. ii., figs. 13, 14). In fact, the rotular
process of the divers is exactly the same in nature as
in other birds, differs only in size, and in no wise rep-
re^sents the cocktUUnfj patella. In position and func-
tion the rotular process resembles the olecranon.

J. Amory Jeffries.

Sense of direction.

Professor Newcomb's paper in SciKXCE of Oct.
:i6 opens an exceedingly interesting, if not a very im-
portant subject. It has exacted of me a good deal of
thought, and this capricious sense has been a source
of no little annoyance. I should like to give a little

of my experience. With me the co-ordinates almost
invjiriably revolve 180°. AVIien a boy, I studied geog-
raphy, and when at recitation sat with my face to the
north. I thus had the whole world mapped out in my
mind to correspond with my pro|)er sense of the di-

rections. Soon after this, my father moved to a new
home; and there I found, to my great annoyance,
that my co-ordinates h.ad revolved 180°. My geog-
raphy was in the greatest confusion. When I heg.in
to travel, I found that the ci>-ordinates would change
m the most unexpected manner, first one way, and
then the other. I could not trust my sense of direc-
tion.

When I came to Lebanon, I found myself with my
original boyhood co-ordinates. I graduated, and went
back to Arkansas. Upon my return to Lebanon a few
months afterwards, the directions had revolved 180°,

and I found myself practically in a new town. 1 had
to learn it ,all over again; and to-day, if I desire to

point to the nnrth, my hand instinctively moves to-

ward.s the south. In travelling I have found it use-
ful to trust as little as possible to the sense, and bo
guided by the map. In an extended tour through
Europe, I was in the habit of preparing myself, before
entering each city, by a careful study of its map,

—

noting the position f)f the railway-station, direction
of the streets etc. In this manner I was enabled to
control the sense of direction. In only one or two
fnnances did I fail to keep the directions right.

I make two practical suggestions:—

1. Students in geography should alw.ays sit with
their faces to the north.

2. Travellers should prepare themselves, before
entering a new pl.ice, by a previous subjective ar-

rangement of the directions they are to find there.

J. I. D. Hinds.
Cumbertaiul iiniversily, Li-lmnon, Tt-iin.

Synchronism of geological formations.

In Science of Nov. 10, weekly summary, under
above he;iding. Professor A. Ileilprin is reported as
having called attention to two conclusions of Huxley's
on this subject, and to have maintained, that while
the first-mentioned conclusion could be logically dis-

proved, and the second derived no contirniation from
the supposed facts, the oi)inion of the older geologists,

that geological contemporaneity is equivalent to chro-
nological synchronism, was therefore probably cor-
lect.

Professor Huxley, in his presidential address to the
Geological society for 1802, supported the conclusions
called in ([uestion by reasoning, which, so far as I

know, has yet to be shown to be illogicivl. Neither
am I aware, that, during the twenty-one years which
have since elapsed, geological or paleontological re-

search has tended otherwise than to maintain Uie
logical basis on which he then rested.

If Professor Ileilprin will but do what he is re-

ported to claim can be done, he will earn the gratitude
of all other geological students by helping to settle

wh.at h.as proved a vexatious question for the past
half-century. E. Nugkxt.

Pottfitown, Xov. 22, ISS:;.

From superstition to humbug.
Your editorial in the Nov. 10 issue of Science

might very appropri.itely have contained an account
of the ' magnetic springs ' which underlie this portion
of the state of Ohio. From my residence three of

these springs may be seen, at one of which a large

bath-house has already been erected, where, during
the present sea.son, an aver.age of forty patients daily
tested the curative effects of the waters. These
springs .are found along the bank of a small creek and
at the base of a valley, perhaps twenty-five feet in

depth. The water, which contains less than a sixth
of one per cent of iron, is Virought to the surf.ace of
the ground through an iron gas-pipe, and " becomes so
highly charged with magnetism that it will impart its

properties to a knife-blade." The vill.age of Magnetic
Springs, a few miles distant, has several large hotels,

all jt which are so crowded with guests, that rooms
must be engaged weeks in advance. Change of resi-

dence, rest, and good nursing have together effected
a number of cures, all of which, of course, are ascribed
to the magnetic properties of the water. Many of
the guests return to their home as disappointed as
the little girl, who, after drinking a glass of the water,
said, ' I do not feci one particle magnified, and I

think these springs are a humbug.'
E. T. Nelsok.

Delaware, O., Nov. 22, 188:!.

Primitive visual organs.

The notice of Dr. Sharp's conununicali<ui made
before the Academy of natural sciences of Philadel-
phia, in No. 42 of Science (397], on the habits and
on the pc'culiar visual organs of Solen ensis .and S.

vagina, between and at the base of the short tentacu-
lar processes along the external edge of the distal

part of the siphon* of these animals, reminds me
that I have observed similar habits in other marine
animals, and that possibly we nniy infer that similar
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visual ceHs exist in these cases. I now call to mind
the cases of Ostrea and Serpula. When the former
has its purplisli tentacles extruded from between its

valves, and the latter its crown of cirri extended
from its tube, if the hand is made to move rapidly

over the water in the aquarium in a strong light, so

as to cast a shadow upon these organs, both these
animals appear to be sensitive to the movement, and
independent of any jars or vibrations. The oyster,

under these circumstances, at once retracts its sensi-

tive mantle-border; the worms, their cirri.

Upon examining the end of the siphon of Mya
arenaria, lines of pigment are found about the bases
of both the inner and outer circlets of tentacles, and
the upper end of the siphon is pfgmented for about
an inch, both inside and outside. On the outside,

however, there are scattered low, minute, pigmented
papillae just under the epidermis and in the pig-

mented layer or true skin covering the siphon. The
questions now arise. What is the nature of these
organs ? and do not the habits of Ostrea, as above
described, justify us in expecting to find rudimenta-
ry end-organs on the mantles and siphons of mol-
lusks, answering the pui-pose of eyes, as appears to

be the case in the instance of Solen? Mya, like

Solen, in life has normally the end only of the siphon
exposed: and visual powers, developed to a certain

degree, would therefore be useful to the animal; for,

when the siphon is extended above the level of the
sand, there are several fishes with mouths and teeth
well suited to nip it off, and which would doubtless
actually take advantage of the lielpless clam, if it

could not appreciate their approach.
I find fishes much more sensitive to sudden vibra-

tions established in the water in which they live

than to shrill or grave sounds made in the surround-
ing air near by. This may be due to special powers
of perception which they may possess on account of

the development of the singular end-organs of the
lateral hue.
The study of dermal, terminal nerve-endings, modi-

fied as more or less specialized sensory apparatuses
throughout the different groups of the animal king-
dom, is bound to yield many important results in the
near future, in addition to what is already known;
and the writer is glad that the matter has been taken
up by such competent hands. John A. Eydbk.

Nov. 27, 1883.

Probable occurrence of the Taconian system
in Cuba.

Last year, while making two excursions aorossithe

mountains of eastern Cuba, between Baracoa and
the southern coast, I had an opportunity to make
some observations on the geological structure of these

mountains. The rocks composing this end of Cuba
fall naturally into three distinct groups, as follows

:

1. Ancient, and for the most part coarsely crystalline,

basic eruptive rocks ; 2. Older stratified rocks, slates,

schists, and limestones; 3. The post-tertiary lime-

stones or elevated coral-reefs.

The eruptive rocks form the main mass of the moun-
tains at most points. They appear on the shore in

some places, and seem to be almost the only rocks

found at greater distances than five or ten miles from
the coast. The older stratified rocks occur principally

in two irregular belts running parallel with the coasts,

and lying one on either side of the great eruptive

belt : hence they are found mainly on the flanks of the

miountains. The stratified rocks, especially along
their contact with the eruptives," are penetrated by
numerous irregular masses and dikes of the latter.

But tliat they are all older than all the eruptives is

improbable, since the eruptives are lliemsolves evi-

dently of several distinct ages.
So far as I have observed, the stratified rocks are

all alike unfossiliferous; and in consequence the
precise determination of their stratigraphic positions

is a difficult problem. I am satisfied, liowever, that

some of them are widely separated in time. The
newer beds, consisting chiefly of fissile slates, soft

sandstones, and impure earthy limestones, are prob-

ably equivalent to the secondary and tertiary strata

of San Domingo and Jamaica. These uncrystalline
sediments occur chiefly on the northern slope of the
mountains, and, although much disturbed and un-
dulating, rarely exhibit high dips.

But on the south side of the dividing-ridge, or sum-
mit, I crossed a belt six to eight miles wide, ro.iching

almost to the coast, of highly inclined crystalline

schists. The stratification is usually distinct, the
strike being parallel with the coast, or east-west. The
schists are generally greenish, and are both hydro-
micaceous and chloritic. Associated with the schists

are several immense beds of white crystalline lime-

stone. The limestone undoubtedly belongs to the
same series as the schists, and is often micaceous.
These i-ocks bear a strong resemblance to the Ta-

conian system of western New England, and are essen-

tially identical with the great series of semi-crystalline

schists and limestones of Trinidad and the Spanish
Main which I have elsewhere correlated with the Taco-
nian.
The published reports on the geology of San Do-

mingo and Jamaica show that the geologic structure

of tiiose islands is essentially similar to tbat of east-

ern Cuba. In each case there is a prominent axis of
old eruptive rocks, flanked on either side by schists,

slates, limestones, and other sedimentary formations,
and by elevated coral-reefs. In San Domingo and
Jamaica the eruptives are not wholly basic, but much
granite occurs; and the metamorphic schists, which
appear to be similar to those of Cuba, have been gen-
erally confounded with the cretaceous beds. I pre-

dict, however, that more careful study will show that

they are distinct and vastly older, and that the Great-

er Antilles are similar in composition and structure

to the southern coast of the Caribbean Sea. includ-

ing the Spanish Main and Trinidad, except that the
coral-reefs and the eruptive rocks are wanting in

the latter region. We owe the coral-reefs largely to

the great vertical movements of the Greater Antilles

in recent times; and the eruptive rocks are but a con-

tinuation westward, and the older and more eroded

portion, of the great Caribbee belt of volcanic rocks

which begins a hundred miles north of Trinidad, and
ends in Cuba, being about fifteen hundred miles long,

W. O. CitOSBY.

THE RESTORATION OF ANCIENT
TEMPLES.

The Parthenon: an essay on the mode hy tchich light

teas introduced into Greek and Roman temples. By
James Fergusson, CLE., D.C.L., LL.D., etc.

London, Murray, 1883. 8-1-135 p., 60 illustr.,

4 pi. 4°.

Only a small portion of this book is devoted

to the wonderful edifice from which it is named.

It is in the main a reiteration of peculiar views

concerning the lighting of ancient temples, —
an amplification of theories advocated thirty-
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four years ago by Mr. Fergusson, in his "Triie

principles of beauty in art.' In a preface to

tlie present volume, the author states his con-

viction that it is certain to prove otl'ensive to

specialists ' from the novelty of the views ad-

vanced ; ' but as these views are almost exactly

those adopted in his earlier publication, and as

this application of a clere-storv to ancient tem-

ples can hardly be called orijiiual.— it having

been suggested by Hoetticher in 1847, two years

before its first mention by Mr. Fergusson,—
it would seem more natural to seek for some
other explanation for the discontent of the

critics.

It is certainly true, that more has been writ-

ten, and more angry controversies have arisen,

regarding the hypaethron, than with reference

to any other feature, either constructive or ar-

tistic, in the temples of the Greeks; and after

careful study the conviction forces itself upon
the reluctant mind, that this last contribution,

surpassing in extent and elaboration all others,

does little toward the confirmation of that

hypothesis in any of its varieties.

Mr. Fergusson adopts for the Parthenon, the

temple of Zeus and that of Hera at Olympia,
the temples of Aegina. Paestum, Selinous, —
in short, for all regular (Jreek peristyles, — a

clere-story sunk by two long openings in the

roof at eitlier side of the ridge, which remains
unbroken over the central aisle of the naos.

The height between the entablature of the up-

per order of interior columns and the inclined

lines of the roof is that of his vertical windows.
The drainage from this imperfect covering is

effected by jjcrforating the lateral walls of the

cella with gutters, leading the rain-water into

the pteroma, in which ceiled and protected col-

onnade such dripping must have been particu-

larly undesirable. Contrary to the fundamental
separation of roof and ceiling universally car-

ried out in Greek architecture, he leaves the

central aisle open to the inclined roof-surface,

like the Bavarian Walhalla, and defends this

feature with the surprising statement that flat

ceilings, in either wood or plaster, were un-

known in classical times. The argument ad-

duced to prove this inclination of the ceiling,

visible from within, is found by "Mr. F'ergusson

in the well-known complaint of .Strabo (viii.

3, 30, p. 35;!), — that the statue of Zeus at

Olympia was so large, that, if the seated deit}'

should arise, the roof of the building would be

carried awaj'. This passage is certainly not
" the only hint in any ancient author as to how
the roofs of Greek temples were constructed,"

and, what is worse, its application to the point

in question is dependent upon a mistranslation.

The words of Strabo, ' almost touching the

ceiling with the top of its head.' are wrongly
rendered by Mr. Fergusson, 'nearly touched

the summit of the roof.' Tliis misleading ver-

sion is twice given in the present volume (pp.
2 and 111), and from it the non-horizontal form
of the ceiling is directly deduced. It seems
high time that this blunder, repeated by so

many writers since its first commission by
(^uatremiirc de (juincy, should at last be elimi-

nated from discussions of the subject.

As it would naturally have been impossible

to surmount with a clere-story those smaller

peripteral temples which were without columns
in the naos, ^Ir. Fergusson is obliged to assume,

against all evidence, that interior pillars or pi-

lasters did originally exist, and that, while the

Christian reconstruction of the Theseion ob-

literated the traces of those in that building, a

figured mosaic pavement in the remarkably

similar temple of Assos should be taken to

indicate the position of such sui)ports. The
last example is certainly not favorable to the

theory ; for the bedding of the pavement in

question is distinctly shown, by plan and text

of the first report on the investigations at

Assos.' to have extended to the very edge of

the lateral walls, thus precluding tiie possibilitj'

of any columns or piers within the narrow hall.

The omission of galleries from interioi's,

which were provided with a double range of

coluums standing at some distance from the

wall, is even less excusable. The assertion

(pp. 8 and 73) that there were no galleries in

the temple of Aegina is unwarranted. The
only reason advanced for this, that the space

between the shafts and the wall was only about

one metre in width, is of no weight. To sup-

pose that one order of columns was l)alanced

upon another, with an intermediate entablature

not tied to the wall by a floor, is unworthy our

conception of the constructive wisdom displaj-ed

in Greek architecture. These galleries, known
from literary sources to have existed in many
temples, were actually found and measured at

Paestum ; and yet Mr. Fergusson omits them

entirely from his section of that monument,

without a word of justification (fig. 41). The
notched architrave from the same site, in which

he sees • the most direct proof of the theory,'

'final in its correctness,' has leally no bearing

upon the question, being simply an example of

the commonest method of construction, when
adjoining horizontal ceilings were employed on

different levels. This appears constantly in

every kind of Greek buildings.

In one instance, however, the author must

> Uep. arch. Inst. Amcr,
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be admitted to have proved his case. The plan

and interior arrangement of the temple of Bas-

sae— wiiich is in so many ways exceptional

among buildings of its class-— certainly point

to some system of lighting Ij}' vertical windows
above the interior ranges of pilasters. The
curious )iosition of these buttresses, which are

awkwardl3- spaced so as to stand in the axes of

the intercolumniations of the side colonnade,

and especially the discovery of perforated tiles

on the site, make it more than probable that

this remarkably archaistic temple displays an
intentional reversion to the manner of hghting
the primitive, non-peripteral cella through open
metopes. It is to be observed that the statue

of the deity was not placed in the space thus

lighted, which seems to have been considered

as a sort of inner vestibule before the Holy
of holies, — a hall decorated, like the exterior of

the Parthenon, with a carved zophoros, intend-

ed to be seen by the general public. Mr. Fer-
gusson is probably- at fault in supposing the

image at Bassae to have been a mere simula-

crum, which had become sacred among the rude
inhabitants of the mountain from some acci-

dental cause. He gives no reason for such a

belief, and of no temple of antiquitj' is the

storj- of the dedication so well known. The
deliverance of the Arcadians by Apollo Epi-
kourios, from a prevalent pestilence toward
the end of the fifth century, does not admit the

assumption of a rude symbol, or even of a

xoanon, within his fane.

The explanation of the roof-opening of the

little cella upon Mount Ocha is good, as is

also the concise treatment of the corrupt text

of Vitruvius. The importance of both these

points has certainlj' been greatlj' overrated by
previous writers upon the subject. Mr. Fer-
gusson advocates the change of octastylos to

decastylos, and et to est, in the confused de-
scription of the Roman builder ; and this ap-

pears plausible in view of the acknowledged
corruption of the manuscripts, and the fact

that the temple of Olympian Zeus at Athens,
thus alone referred to, was the onlj* building

in Europe possessing all the peculiarities de-

scribed. Having been without a roof at the
time Vitruvius wrote, it certainly was sub divo
and sine tecto, as he says. Mr. Fergusson's
restoration of this temple is ingenious ; but as
it is not known that the structure was ever
completed at all, and as even its plan is not
yet ascertained, the attempt to delineate its

roof is hardly of greater value than that dis-

sertation ' on the use of the particle Se in the
lost plays of Menander,' which a German
scholar is wickedly reported to have written.

And what are we to think of the disquisition

on the Chaitya temple of Karl6, dragged in to

lend weight to this restoration ? That excava-

tion in the native rock is lighted by a great

window at the front, as it of course only can
be : and yet in this feature Mr. Fergusson sees

the direct influence of Greek and Roman archi-

tecture, felt after the incursion of Alexander
into India, and the establishment of the Bac-
trian kingdom ; making the system of illumina-

tion emplo^'ed for the cave an imitation of that

in the temple of Zeus at Athens by the argu-

ment that the appearance of light-openings on
one side onl^' must have been foreign to the

wooden structures from which the Chaitya

caves were in detail more or less imitated.

Surely insistence upon precedent could be car-

ried no farther.

The author's restorations of other temples

are interesting, but hardly less improbable ; the

complicated makeshifts to which he is driven,

by his various systems of windows in light-

shafts, being too remote from the simple and
straightforward methods of ancient building to

please our imagination, or satisfy our practical

sense of constructive fitness. A detailed con-

sideration of all the temples treated of would
here lead to undue length.

The account of the derivation and timbered

prototype of the Doric style is inadequate

;

and the attempt to rehabilitate Falkener's

proto-Doric capital unreasonable, after the

well-known proof by Bergau and Erbkam of its

wrong combination out of fragments of Egyp-
tian bases. Incorrect, also, is the reiterated

statement, that no Doric temples were built

after the age of Alexander the Great. In cer-

tain parts of the Hellenic world other styles

were but exceptionally employed, even in the

latest epoch ; as we know, for instance, from

the ruins of Pergamon, where there is a com-
plete Doric peripteros (that of Athena Polias),

which certainly was constructed under the dy-

nasty of the Attalidae. The comparison of the

development of temple-architecture among the

Greeks with Catholic church-building during

the middle ages and during the reign of (Jueen

Anne is misleading. vStyle among the ancients

depended rather on geographical, or, to speak

more correctlj', on ethnographical, distribution

than on passing fashions.

The description of the Parthenon is as thor-

ough as anj- review antedating the recent in-

vestigations of Doerpfeld, which may not have

been available at the time of writing. A model
of the building, constructed by Mr. Fergussou

on a generous scale, one-fortieth of real size,

must be extremely interesting. Too much can-
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not be saiil in reeognitioa of tliis interest in a

brancli of science not over-popular in these

days, wiiicli has led the author to an expense
of time and money hardly likel}' to be appre-

ciated. Still, it is to be regretted that the

ciiief attention devoted to this reproduclion

was evidently directed to an exeniplillcalion of

an improbable method of lighting. A second
galleiy is added to the temple, the trenches

sunk deeply in the roof being made accessible

l)v stairs ; and these pionihi JNIr. Fergusson
sets apart for the females of the Athenian con-

satisfaction by students of archeology is the

arraignment of Mr. Wood, the explorer of

Ephesos, whose inadequate publications, and
selfish hiding-away of the results of his richly

endowed work, deserve all the as|)eritv with

wiiicli 3Ir. Kergusson treats them (p. ;V2).

The printing is careftd. We notice few
minor errors. Lagardette's folio is dated Paris,

bs'O, instead of -seventh year of the repub-

lic (1799);' while '•]\I.' IJoetticher's essa^y,

published at I'otsdam in 1.S47. is said to be
witiiout date.

gregation, who must have been as uncomforta-
ble there as the most confu-med misogynist of
antiquity could have desired. The staircases,

by the way, present in the section (pi. A) a
curiously impossil)le arrangement, approaching
from either side as they ascend, so as to in-

tersect at the level of the gallery, and leave

no landing-place, — not a good instance of
that api)lication of common sense to the study
of Greek architecture which Mr. Kergusson .so

warmly advocates. It lias, moreover, been
ascertained that the stairs in the Parthenon
were situated where they might naturally be
expected, — next to the entrance-door, not at

the farther end of the naos.

A part of the book sure to be read with great

THE ORKNEYS AND SHETLAND.

The Orkneys and Shetland; their pant and present

state. By John R. Tudor. London, Stanford,

1883. 29-1-703 p., illuslr. 8°.

Mr. Tudoh has collected and revised a series

of letters published under tiic nom ih- plume of
'Old Wick,' in The field, the English sport-

ing-journal, from 1.S7S to 1880, on the Orkneys
and Shetland, and, with contributions from
several scientific friends, has prepared a very

entertaining book on these out-of-the-way is-

lands. The general reader will find in it an
interesting historical essaj', embracing the pe-

liod from Norse occupation to modern times,

followed by local descriptions and numerous
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maps, that xtuxy well serve as a visitor's guide.

Primitive old-fasliioned ways have endured on

these remote islands till recent times, and fur-

nish manj- anecdotes to enliven the descrip-

tive pages. The more scientific student, with

a liking for botany', geolog}', mineralogy, or

archeologj-, will meet with much worthj- of his

attention.

The two geological chapters, prepared b}'

Messrs. Peach and Home from their papers

published in the Quarterly journal of the geo-

logical societj' and elsewhere, are of chief sci-

entific value, and are well illustrated by neatly

colored maps. The southern group is shown

siderable variety of old raetamorpliic rocks, and
numerous intrusives and eruptives. The rela-

tions of the latter to the adjoining masses is

often finelj' exposed in the sea cliffs, and (lues-

tions of age are not left to vague inference.

Dikes, necks, intrusive sheets, and overflows

are all well exhibited. But the geological inter-

est culminates in the glacial question. These
northern islands give the key to the movement
of the combined Norwegian and .Scolcli ice-

sheets, and show, as was first suggested by
Croll, that they joined forces in the basin of

the North Sea, and together moved north-west-

ward, out into the Atlantic. The striae are of

HEAD AND THE OLD MAN OF HOY UURIJ

to be almost entirel}' covered by the various di-

visions of the old red sandstone ; and, indeed,

this formation once extended over a great area

thereabouts, now broken up into ragged islands

by dislocation, erosion, and submergence, so

that only the smaller part of the original depos-

it remains. The topographic effect of former
erosion at a higher level, followed hy depres-

sion, is seen in the irregular shore-line and
fringe of islands shown in the view of Scal-

lowaj'. In their present attitude, the islands

suffer most along their western coast, where
the heavy waves of the Atlantic cut them back
into imposing clifTs, such as are found on the

western side of H03'. Shetland includes a con-

two dates. The later ones depend on the local

topography for their direction, and are referred

to a 'later glaciation,' though it is not shown
that a non-glacial interval separated this

from the greater or primary glaciation, during

which the ice moved independenth* of local

topograph^', over-riding all the hills and ridges.

Onlj' these are shown on the accompanying
outline, which is traced and reduced from

two maps of much larger scale in tlie original.

On the Orkneys the scratches run north-

west with much regularitj'. ISIarine shells

and rocks derived from eastern Scotland are

found in the bowlder-clay. On Shetland the

approach of the ice was from the north-east,
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surfaces for which the problem can be solved are di-

vided into certain classes. M. Darboux gives the ex-

pressions for the co-ordinates of a point in terms of

two parameters for the surfaces of the first class. —
(Compte.s j-eiidMS, March 19.) T. c. [441

ENGINBEEING.
Theory of the scre-w-propeller.— Mr. J. N.

Warrington, of the Stevens institute of technology,

discusses the theory of the screw-propeller, and the

methods of designing it. He first discusses the action

of the screw in the water, investigates the conditions

of maximum efficiency, and obtains expressions for

the efficiency in terms of the angle of the blades, and

the ratios of resistance of friction to pressures ex-

erted. He finds, as does Fronde, that the angle of

maximum efficiency is forty-five degrees. It is found

that a small amount of slip does not necessarily give

good performance, — a conclusion already proven by

experience. It is found that the action of the screw,

in its most efiicient operation, does not involve the

sternward projection of a solid stream; and hence

it follows that all investigations based, as is common,

on that assumption, are inaccurate. Yet it is only

the water that is thrown aft that gives propelling-

power, and the nearer the stream is solid, the better.

He obtains the equation of the curve of the devel-

oped screw from Thurston, and expressions for the

magnitudes of diameter and thrust from Seaton.

The second part of the p.aper is devoted to the

designing of the screw according to the principles

deduced in the first part. The shape of a blade

upon which the water shall glide without shock, and

from which it shall be thrown aft with a given velocity,

acquiring that velocity by a uniform acceleration, is

given by its equation as deduced by Warrington.

The relation between the pressure and the accelera-

tion is ascertained; the slip is assumed, and the total

resistance is given ; and the required size of screw is

calculated. The magnitude of the losses of energy,

and the efficiency, are determined, and the process is

applied to the guide-blade propeller as well as to the

common screw. Two wheels are drawn,'— the one

a U. S. naval-department screw, the other a screw

designed on Warrington's plan. — {Juurn. Frankl.

inst., Aitg.) R. II. T. [442

Light prime motors. — President D. Napoli, of

La soci(5iiS de navigation a^rienne, in a communica-
tion to the Aeronaute, compares the weight of steam-

engines and electric motors for use in aeronautics.

He finds that the weight of fuel and water demanded
by a steam-engine of twenty-horse power for ten

hours' work would be not far from 1,600 kilos (;!,527

lbs.), while the weight of an electric motor and its

supplies would bo about 1,400 kilos (3,087 lbs.); giv-

ing a decided advantage to the latter aside from the

weight of the engine, which may be anywhere from
two hundred and fifty to four hundred per cent

greater than the weight of its supplies, according to

style, which M. Napoli does not prescribe. — {Chron.

ind.,Jnne. ) R. ii. t. [443

Resistance of rail'way-trains. — Profe.>-sor Franck
has written a memoir on the resistance of trains,

studying the earlier experiments of Vuillerain, Gueb-
hard and Dieudonne, and of Rockl. lie obtains the

formula for resistance,

,
IFv-

w = m -I
— —

,

in which i« is the resistance in kilos per ton, Q is

the weight in tons, m, I, and F are the coefficients,

as follows:—
For passenger-engines . . m = 0.0032

" freight-engines. . . m = 0.0038 to 0.00:!'.>

" the cars m = 0.0025
" all cases I = 0.1225
" passenger-engines . . F = 1

" freight-engines . . F = 8
" passenger & box cars, F = 0..")

" unloaded flat cars . . J^ = 0.4

" loaded flat cars . . . F = 1.0

The author of the paper considers that this for-

• mula, used with this assortment of constants, will

allow of very exact calculation of the resistance of

trains. — {Mem. soc. ing. civ., June.) n. H. T. [444

Dowson's gas for heating.— In 1SS2 the Messrs.

Crossley put in a Dowsou plant for making his gas.

The trial of the system gave the following results:

when the gas was made from Trimsaran anthracite,

a gas-engine consumed 1..5 pounds (O.GS kilogram)

per hour per horse-power; when using Garnant an-

thracite, the consumption was 1.4 pounds {0.li4 kilo-

gram). These results were so satisfactory that the

Messrs. Crossley have adopted the gas-engine through-

out their works, and are using some 200-horse power.

The engine above referred to was of about .30-horse

power. It is found that a larger engine, 40-horse

power, uses but 1.2 pounds (0..54 kilogram). The
l>rocess consists in passing a current of steam and air

through a mass of red-hot carbonaceous materials.

Coal-gas has nearly four times the heating-power of

this gas, but the cost of the Dowson gas is so much
less that it compensates this great difference. It is,

however, intended to compete with the gas produced

from coal-oils. The author of the paper calculates

that the costs of operating a steam-engine, and of

working a gas-engine driven by his gas, are as three

to two, the engines being of 100-horse power each. —
(Proc. Inst. cii). enij., 1883.) R. ii. t. [445

AGEICULT0RE.
Reversion of superphosphates in the soil.

—

Farsky shows, that, when a small quantity of water

acts upon a superphosphate, the monocalcic xjhos-

phate which it contains is decomposed into dicalcic

phosphate and free phosphoric acid. The same pro-

cess seems to take place when a superphosphate is

mixed with the soil. Subsequently the free acid ap-

pears to act upon the calcium, iron, and aluminum

salts of the soil, forming dicalcic phosphate and sol-

uble acid phosphates of iron and aluminum. The
latter are not stable, and soon pass into insoluble

combinations (compare Science, i. 825). — {liieder-

mamVs centr.-blatt., xii. 450.) n. P. A. [446

Fineness of superphosphates. — Farsky, both

in pot-experiments with buckwheat, and in field-ex-

peiiments with several other cropSj found that coarse
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superphospbate gave a greatei' increase than fine.

Exactly the opposite result was given by Wagner's

experiment?, reported in Scienck, i. 310. — {lUrdrr-

mann.-<renli:-l't(tn..y.\i. -i'l:).) it. i>. A. [447

Experiments on the continuous groivth of

vtrbeat and bcirley.— Tliese experiments by Voelclc-

er, on tlie plan of the well-known Kotharasted ex-

periments of Lawes and Gilbert, are in progress at

Woburn, on a light soil, and are intended to supple-

ment tliose at I'.othanisted, which are on aheavy clay

soil. The present report gives the results of the sixth

year, viz., 1882. The most interesting of the results

are those obtained on four plots, two of which had

received mineral manures and nitrates or ammonia
salts, and two stable-manure. Each plot was halved.

One half received the same fertilizers as in preceding

years; while the other remained unmaiiured (in case

of the stable-manure plots), or received the mineral

fertilizers of the preceding year, but no nitrogen. The
mineral fertilizers .alone gave no larger crop than was

obtained from plots unmanured for six years, while

the other half of the same plots, which received nitro-

gen, gave about thrice as large a crop. The evident

conclusion was, that the plots were deficient in nitro-

gen, and that the large amounts of nitrates or ammo-
nia salts, which they had received in previous years,

had left no available residue of nitrogen in the soil.

In the case of the plots which had received stable-

manure, the unmanured halves showed that a por-

tion of the manuring of previous years was still avail-

able, though the gain thus caused was small. In all

the experiments of this year, sulphate of ammonia
l>roduced better results than an equivalent quantity

of nitrate of soda. — {Jouni. roy. aqric. soc, xix. 209.

)

II. V. A. [448
MINERALOGY.

Cuspidine. — This coniiiaratively new mineral has

been crystallographically examined by G. von Kath.

It occurs at Vesuvius rn very characteristic spear-

head-shaped crystals, which are not to be confounded

with any other mineral. The ciystals were found to

be monoclinic, the apparent rhombic form being the

result of twinning. The axial relation is a:b:c =
0.7243: 1 : 1.0342. .3=.'^!)° 22'. The measurements were

m.ade on a single small crystal, which showed no evi-

dence of twinning; the symbols for seventeen differ-

ent forms being obtained, cleavage parallel to the

base, plane of twinning the orthopinnacoid. Sections

from the mineral gave the optical properties of mono-
clinic crystals. Material pure enough for analysis

could not be obtained, as the mineral is peculiarly

liable to alteration. An analysis by E. Fischer, of

impure material, showed that in addition to calcium

fluoride the mineral contains the silicate Ca,.siO,.

A very few minute crystals of a mineral resembling

cuspidine were fouml at Vesuvius, occurring in or-

thorhombic prisms, very much striated, parallel to the

vertical axis, and terminated by an obtuse pyramid.

An approximate axial relation, a:6:c=0.5C0: 1 : 0.417,

was obtained; but the material did not admit of

further investigation. — (Zeitxchr. kryst., viii. .38.)

s. I.. I'. [449

Empholite. — This new n"'neral has been described

by L. J. Igelstrom as occurring at Ilorrsjoberg, VVerm-

land, Sweden, in small, well-fonned crystals and

fibrous aggregates. The prisms, sometimes attaining

a length of six millimetres, are brilliant, and resemble

diaspore in form, the prismatic angle being about

123°-1.'!0°: with cleavage parallel to the brachypin-

nacoiil; hardness, greater than six; color, white,

changing to yellow on exposure, owing to the oxida-

tion of the iron ; before the blow-pipe infusible, giving

a beautiful blue color with cobalt .solution, and, in the

closed lube, neutral water; scaicely attacked by acids.

Two analyses, after correcting for sixteen per cent of

gangue, yielded—
SiO, AljOj MgO. CiiO. KiO. II.O

1)2.3 30.5 3.4 13.8 = 100

+8.S 33.3 3.3 14.0 = lOU

The mineral is a hydrous silicate of alumina, and

the formula Al5Si..O;. 3HjO is proposed; but the

analyses are not correct enough to lead to any definite

formul.a. —{Bull. soc. min., vi. 40.) s. L. p. [450

METEOEOLOGY.
Barometric maxima and minima. — The me-

teorological conditions which are cliar.acteristic of re-

gions of high and low pressure have been studied by

various investigators, notably by Mohn, Clement Ley,

and Loomis. The latest contribution to this subject

is made by Hildebraudsson, who bases his conclusions

upon observations made at Upsala and other stations

in northern Europe since 1873. He discusses the

angle of the wind with the barometric gradient, the

wind velocity, the direction of the upper and lower

clouds, the air temperature, the amount of cloudiness

and rainfall, the transparency of the air and fog,

—

all with regard to their relations to areas of maximum
and minimum pressure. The conclusions are based

wholly upon tabulations of the observations, and are

primarily applicable to Upsala and vicinity, but are

in general sitnilar to those obtained for other coun-

tries. — {La ilixtr. i'li'm. dh'I. nnUiur min. el max.

bar.) w. V. [451

ZOOLOGY.
Animal coloring-matters. — The apjilication of

the spectroscope to Ihe dclerminalion and discrimi-

nation of coloring-matters from living organisms has

ojjened an interesting field of research. Dr. C. A.

SlacMunii gives an extensive risnme of previous

work, and the results of his own studies in this field.

His article is a valuable presentation of our knowl-

edge of the subject; but it necessarily contains many
details, and is therefore unadaptod to a brief abstract.

The following points deserve special uMice. Ilae-

matin may be prepared V>y a new method: "Fresh
dcfibrinated blood is treated with a mixture of two
parts of strong sulphuric acid to thirty-five of alcohol,

aiul thrown on a filter, more alcohol being added to

help the filtration; the filtrate is diluted with water,

put into a separating funnel, and shaken up with

chloroform. After standing some time, the chloro-

form is separated off. and filtered .and evaporated. . . .

The residue correspoiuls to haematin as it is usually

described." Uv the action of strong mineral acids on
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this haematiii, Hoppe-Seyler's liaeraato-porpliyrin

Tvas obtained; it is practically identical with Thudi-

cum's crnentin. When neutral dried criientin is'

boiled with equal parts of rectified spirit and acetic

acid, a five-banded spectrum was obtained, similar to

if not identical with that of Preyer's iron-free haema-
tin. Bilirubin is identical with haeraatoidin. There
are several lutein pigments; for example, that of the

hen's egg is different from that of the corpus luteum
of the cow. Tetronerythrin is very widely spread,

occurring in ' the roses ' around the eyes of certain

birds, in the skin of the red mullet, and in many in-

vertebrates; it is apparently capable of performing

respiratory functions, somewhat like haemaglobin.

Its presence in the crust of lobsters and crabs is note-

worthy. The various classes of invertebrates are

taken up in succession, the following being the prin-

cipal pigments described: chlorophyll, pentacrinin,

cruentin (in starfishes), echinochrome, cochineal,

aphidein, bonellein, haemocyanin {in blood of Octo-

pus), aplysiopurpurin, dermolutein, etc. Numerous
spectra are reproduced in the charts. In an appended
note, it is stated that chlorophyll is found in the liver

of mollusks: c/. Eoyal society's proceedings, April 5,

1883. — {Proc. Birmingham nat. hist, soc, iii. 351.)

c. s. M. [452

Mollnsks.

Abyssal mollusks.— Dr. Jeffreys continues his

valuable papers on the deep-sea mollusks of the

Lightning and Porcupine expeditions. The last in-

stalment includes the Scissiu'ellidae, Trochidae, Tur-

binidae, and Littorinidae, with two fine plates on
which are figured twenty-one new forms. Several

new genera are described. Tharsis Jeffreys has a

closed umbilicus and appressed peristome, which
separate it from Cyclostrema: the type is Oystele

romettensis Seguenza. Ganesa is like a very mi-

nute, delicate Lunatia, with a perforate axis. Can-
trainea is suggested for Turbo peloritanus Cantraine.

Hela Jeffreys, beside being pre-occupied, j)roves to be

identical with the Japanese Cithna A. Ad. Iphitus

Jeffreys is a minute form, resembling Fossarus or a

miniature Tectarius, with a peculiar apex and sub-

spiral operculum. — {Proc. zobl. soc. Lond., March,

1SS3. ) w. H. D. [453
Further researches on nudibranchs. — Bergh

prints an important paper, illustrated by five beautiful

anatomical plates, as a supplement to his monograph
of the family of which Polycera Cuvier is the typical

genus. After a number of general notes on species

and genera, among which is the description of Ohola,

a new genus collected by the Challenger at Arapura
in the South Seas, the author considers the Doridl-

dae in general, with their divisions and probable

phylogeny. The genus Heterodoris of Verrill and
Emerton is considered as probably belonging to a dif-

ferent family. TheDorididae are separated into two
very well marked groups by the possession of a single

large retractile crown of gills or of numerous non-
retractile branchia, cryptobranchiata, and phanero-
branchiata respectively. The latter, connected with
the typical Dorididae through Staurodoris, diverge in

two lines, of which the more ancient forms are Noto-

doris and Akiodoris. The former culminates in Ploca-

mophorus, with Ohola as a lateral branchlet. The
latter passes through Acauthodoris, Goniodoris, etc.,

toward Ancula and Drepania.

The phanerobranchiate, non-suctorial Dorididae

form the Polyceradae (better Polyeeratidae) of Bergh,

and the suctorial forms his Goniodorididae. Of these

groups a full discus.sion is made, and a synopsis of

their genera and species is given. They inhabit all

seas, but are largest and most beautiful in the warmer
regions. — {Verh. zool. bot. yes. Wien, JNIiirz, 1883.)

w. H. D. [454

Worms.

Development of Phoronis. — A. Foettinger has

published an article on this subject in Van Beneden's
Archives de biologie (iii. (379). lie found in the mo-
rula stage, that the cavity contained a few spherical

or oval corpuscles, sometimes surrounded by a fine

granular substance filling the whole segmentation

cavity. The important question he deems to be,

whether these elements, which are clearly the first

rudiments of the mesoderm, are derived from the

endo- or the ecto-derm. Kowalevsky is in favor of

the latter view, while Metschnikoff holds to their

endodermal origin. If the larvae are treated with
acetic acid, and immediately examined, evidence will

be afforded as to the presence of the first mesodermic
elements at a time when the ovum is still segmenting;

and, indeed, indications of them were seen in two
cases, where the developing ova consisted of only

eight blastoraeres, for there is in them a central cor-

puscle which appears to have a mesodermal signifi-

cance. The autlior has no distinct opinion as to the

origin of this cell, but inclines to doubt the explana-

tion given by Metschnikoff. As to the still earlier

stages, it is stated that the fecundated ova are de-

veloped outside the body of the parent, but that they

remain attached to the branchiae for a certain time.

After the appearance of fourblastomeres, two divide,

and so give rise to a six-celled stage, with two large

and four smaller cells. (As to the origin of the meso-
derm, compare Hatschek's researches on Sipuncu-

lus, to be given shortly in Science.) — (Journ. micr.

soc. Lond., iii. .509.) c. s. m. [455

Nervous system of Hirudinea.— Saint-Loup

finds that the arrangements of the nervous system,

which were thought to be peculiar to Clepsine, are

very common among the Hirudinea. Commencing
with Nephelis, he saw in the transparent tissues six

capsules on the ventral surface of the ventral gan-

glia. Similar capsules were observed in Anlastomum
and Hirudo. The author detected in all Ilirudineae

the intermediate or unpaired nerve first described by
Brandt in the medicinal leech. Saint-Loup hopes to

give a general account of the morphology of the ner-

vous system of the group. — (
Vomptes rendus, xcvi.

1321; Journ. micr. soc. Land., iii. 509.) c. s. M.

[456

Classification of the larger groups.— From a

study 01 the relationships of the lower insects,

Packard has been led to a uew arrangement of all
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the larger groups, ami proposes the followiug scheme,
in wliich the names proposed for what lie terms
super-orders are all new:—

Buper-orders.

rilymcQoptera.
I Lepidopterb.

\) (
IMpUTa (gfnuin;.).



750 SCIENCE [Vol.. II., No. 44.

Mammals.

The lingual sense-orgaus of Oruithorhynchus.
— E. B. Poultou has continued his researches on the

tonguo (Science, i. 523) by studying that of Ornitho-

rhyiiclius. The tongue is about two inclies long, and
has only a small part free. The posterior third forms
a large rounded conical protuberance, pointing ob-

liquely forwards, and bearing at its apes two corne-

ous teeth. The anterior division is covered by horny
papillae, and has numerous mucous glands. The pos-

terior division is more complicated, bearing various

organs on its dorsal surface: viz., numerous filamen-

tous papillae; an arching fold, limiting the' tongue
behind; a median raphe, which does not reach the

tip of the cone; and four gustatory pits, — one pair

near together, in front; and one pair behind, widely
separated.

The papillae upon the anterior division of the
tongue are largest in front, and smaller (and more
scale-like) towards the base of the tongue, and also

extend over the inferior surface of the basal protu-

berance. Except a few in front, they are all cornified,

pointed, and inclined backwards. In each of the in-

terior of these papillae are lodged from one to four
sub-epithelial sensory bulbs ; a medullated fibre runs
directly to each bulb, and there loses its sheath ; whi'.s

the axis-cylinder is continued into a spindle-shaped
body within the bulb, whicli, for the rest, consists of a
series of nucleated lamellar envelopes. Poulton com-
pares these organs with the Pacinian corpuscles, and
considers them tactile. The epithelium between the

papillae is not cornified: in it are found the pore-like

openings of the numerous mucous glands.

The epithelium of the overhanging ventral surface

• of the posterior protitberance is more specialized, in

that four strata can be distinguished in it. Curious-
ly, the outer stratum appears less corneous than that

which it immediately overlies. The two teeth at the
apex have a. very thick corneous layer, which, how-
ever, does not cover their tips, but forms a ring
around an apical spot of softer epithelium.

The dorsal surface of the protuberance is covered
by a simple epithelium, with numerous hair-like

papillae similar to those in Perameles (Science, i.

523). In .all four of the gustatory pits is a ridge pro-

jecting from the base, and bearing the taste-bulbs

under its surface. In the specir.ien examined the left

posterior pit was (abnormally?) rudimentary. Each
bulb lies in a papilla, which penetrates far into the

epithelium, which is also pierced by a i)ore over each
bulb. The terminal organ is the axial body (cell?) of

the bulb, appended to the end of the nerve^fibre. The
surrounding cells are sub-epithelial, and form a sheath
around the axial body. This observation confirms the
author's theory that the taste-bulbs arose as papillary

sub-epithelial structures. The value of this theory
was asserted in the abstract of the author's previous
paper. Numerous serous glands open around the base
of the gustatory ridges. Such glands appear to be
very generally associated with the organs of taste.

Around the pits are smooth muscles, which (at least,

around the mouths of the anterior pair) distinctly

form sphincters.

The gustatory ridges of Ornithorhynchus, if they

rose to the surface and were shortened, would become
like circumvallate papillae ; if they remained Ions and
became furrowed, they would resemble the foliate

areas of rodents: hence Poultou considers that the

ridges represent a primitive form from whidi both
the principal types of elevated gustatory areas in

mammals may have been derived.— (Quart, journ.

micr. .sc, xxiii. 4.J3.) c. s. m. [461

Lymphatic and blood vessels.— Dogiel describes

the lymph-vessels of the renal capsule and gall-blad-

der of the dog. In the renal capsule two layers can

be distinguished, the outer of which alone is vascu-

lar. Prof. Arnsteiu, in an appended note, states that

the rudiiftentary homologue of the fatty envelope of

other species is included in this outer layer. The
lymphatics form a coarse network of large vessels,

which are accompanied by biood-vessels, and spun over

by a loose network of very fine capillaries, while in

the meshes of ttie lymph.atic network is an abundant
collection of anastomosing blood-capillaries. Each
mesh thus forms a vascular island. By this distri-

bution the lymph-vessels are brought as far as possi-

ble from the blood-vessels,— an arrangement which is

attained in various ways in other parts, and which
is important for the perfect drainage of the tissues.

In the gall-bladder there are three sets of lymphat-
ics,— a net for the mucosa, one for the muscularis,

and a third for the serosa externa. These are all de-

scribed and figured. — [Arch, miki: anal., xxii. COS.)

c. s. 31. [462
UCan.)

Branchial arches and clefts.— Cadiat publishes

an article destined to serve as "an introduction to

the history of the formation of the face and its dif-

ferent cavities: of the neck, thorax, ijharynx, and
lung;" also the peritoneum, pleurae, pericardium,

respiratory cavities: and gills of fishes (!) The re-

porter regrets to have found in the article nothing
but redescriptions of the pharyngeal apparatus of the

embryo chick. As the facts have been familiar to

embryologists for very many years, the object of the

publication is not obvious. — (RobirCs journ. anat.

physiol., xix. 3S. ) c. s. M. [463

LaTws of dentition.— Magitot publishes a some-
what lengthy essay on this subject; hut the article

hardly contains original matter, and is written from
a point of view too exclusively that of the dentist. —
{Robin' a journ. anat.physiol., xix. 59.) c. s. si. [464

ANTHROPOLOGY.
Ancient Orkney-Islanders.— Dr. J. Gr. Garsnn

has made a very thorough study of the crania and
other remains of the ancient inhabitants of the Ork-
ney Islands. His paper takes up in detail their dwell-

ings, stature, limb-boues, and skulls, the last named
with great detail, and expresses his results in elabo-

rate tables. The author comes to the following con-

clusions :
—

It is evident that in this series of skulls we have
not a single pure race to deal with, but two distinct

races, which have existed at probably three different

periods. The first and apparently the ruder race



Decemisek 7, ist*;;. SCIENCE. 151

seems to be the lons-lieadeil people, reptesenteJ by
the skulls from Skerrabrae aiiJ Savorough. We have
next the round-headed race, which probably occupied
the country for a considerable time. The time when
these races inliabiti'il the islands is cjuite uncertain.

The abundance of deer-horn at Skerrabrae indicates

the presence of these animals, which would probably
be associated with forests. When the Romans visited

the Orkneys, tlieir historians tell us tliat there wurr
no forests there. Also the absence of metals, and the

rude implements, point to a people in the unpolished

stone period. Some evidence is also found in the

washini;-away of tlie coast. The round-headed race

seems to have lived just before or at the beginning of

the bronze period. — [lourn. anlhrop. inst., xiii. 54.)

J. w. p. [465
The Jutish type of face. — Tlie peculiarity of the

.lutish features consists in the form of llie nose and
mouth. There is no nasal point or tip, properly so

called, as In the Danish, Cymric, jind Iberian face, and
their inter-crosses; nor is there any approacli to the

slight bulb wliich distinguishes the Saxon. The end
of tlie nose is rounded off somewhat sliarply, and the

septum descends considerably below the line of the

nostrils. The lips are less moulded or formed, and
resemble the Iberian rallier than the Saxon type.

The lower lip, more particularly. Is thick and deep.

Mr. J. Park Harrison lia.s been searching for speci-

mens of the Jutisli countenance in Kent, Isle of

Wiglit, anil in South Hauls. — {.Toiern. anthrop. inst.,

xlil. SO.) .J w. 1'.
• [466

Egyptian mechanical methods.— Petrie, who is

the autlior of a treatise on ancient metrology, has

lately turned liis attention to ancient Egyptian pro-

cesses. Tliough much labor has been bestowed on
the literary remains of Egypt and the description of

monuments, little attention has been given to finding

out the tools and methods by which their results were
reached. The first cimclusion to whieli Mr. Petrie

comes, is tliat the stone-cutting was performed by
means of graving-points far harder than the material

to be cut. These points were bedded in a basis of

bronze; and in boring, the cutting action was not by
grinding with a powder, as in a lapidary's wheel, but

by graving with a (ixed point, as in a planing-machine.

From discovering spiral grooves in diorite and granite,

at least
,

,',„ of an inch in depth, the author supposes

that an instrument was used of sufDcient hardness to

penetrate the material that far at a single turn. In
this, however, he was corrected by Mr. Evans. The
simplest tool used was a straight bronze s.aw set

with jewels; but there is proof of one circular saw
which must have been Hi inches in diameter. For
hollowing the insides of stone objects, the inventive

genius of the fourth dynasty exactly anticipated mod-
em devices by adopting tubular drills varying from

1% of an inch In diameter and
i ,ii) of an inch in thick-

ness, to Is Inches in diameter. Otlier drills, not tubu-

lar, were used for small holes, one measuring 1 1^,

Inches long and i .lu of an inch in diameter. But this

Is sur|)assed by the Uaupes of Soutli America, wlio

drill-holes In rock-crystal by the rotation of a pointed

leaf-shoot of plantain, worked with sand and water.

The writer of this note lias seen, in Porti> Kico, stone

beads of the hardest material, 2 inches long, bored lon-

gitudinally with an orifice i',; of an inch in diameter.

The Egyptians understood rotating both Die tool and

the work. For tlie finishing of vases, a hook-tool must
have been used; but the early Egyptians were famil-

iar, not only with Lathes and jewel-turning tools, but

with mechanical tool-rests, and sweeping regular arcs

in cutting. In addition to the tools mentioned, are

to be noticed those for dressing out drilled cores, stone

hammering and smoothing, saws with curved Ijlades,

mallets, chisels, .adzes, .and how-drills. For marking
and indicating the plane of the stone, red-ochre paint

was used in a variety of ways, well studied out by -Mr.

Petrie. Eock-excavation, bath for saving the stone

and for the creation of vaults and chambers, was alto-

gether an affair of drilling. Granite bowlders were

utilized in the pyramids, but the best stones were

taken from quarries. The method of handling these

immense masses is not known. Mr. Petrie concludes

with a sensible remark upon the oft-alleged Inhuman-
ity of the pyramid and temple builders. To require a

man every six years to serve upon the public works,

during the season when he could do nothing else,

would certainly not be a great hardship. — {Jmirn.

anthrop. inst.. xlil. 8S.) o. T. M. [467

Navajo mythology.— The Navajos, says Dr.

Washington ilattliews, speak of five worlds, in four

of which our fathers lived ere reaching this. In the

first world were the first man, the first woman, and
the coyote. In ,the second world were two other

men, the sun and the moon people, and at the four

corners were the people of the cardinal points. An
amour of the sun with first woman led to the ascent

of all to the third world, where they found another

race of people living in the mountains. Here coyote

stole the children of Tieholtsodi (he who seizes you
in the sea), who caused a deluge to cover the earth.

The emigrants ascended to the fourth world through

the growth of a hollow reed. Here a disturbance

arose concerning the relative value of men and

women, which resulted in favor of the men. After

the lapse of some years they were pursued hither by

the giant looking for his cubs, which coyote still

concealed. The tloods rose, and they were let up
into world five by the badger and the locust. The
cubs were thrown down to the giant, and the waters

subsided. Then came the fitting-up of the world for

their abode. At this point of the myth are several

very pretty origin-stories about the dry' land, the

mountains, the sun and moon, the making of climate,

etc. Here is one. '• On the fifth day the sun arose,

climbed to the zenith, and stopped. Coyote said,

The sun stops because he has not been paid : he de-

mands a human life for every day that he labors.'

At length a woman, the wife of a great chief, ceased

to breathe, and grew cold. The sun travelled down
the western sky, and passed behind the western

mountain."' There is a similar moon myth.* Then
follow the confusion of tongues, the making of the

stars, the lengthening of the seasons, the forming of

snow, the planting of corn. At this juncture, on
account of the wickedness of mankind, first woman
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made the five great destroyers, — Yeitso, Tsinahale.

Delgeth, Tseta-holtsil-lahli, and Binaye. She also

took to rear a foundliug girl, Estsaiiatlehi. The lat-

ter, impregnated by the sun, brought forth twins,

who, by the aid of their father, slay the five great

destroyers of mankind. The stories of these Hercu-
lean labors is chanuingly told, and is full of theories

about the causes of familiar things, such as the birds,

the shunning of a mother-in-law. The mother of

the giants repeopled the world, built pueblos, estab-

lished.the gentes. The giants may still be seen in the

waters of the San Juan, and' the mother continues

to send to the Navajos the snow, the spring thaw, the

soft rain, the corn, and the green grass. — {Amer. an-

ti?., V. 207-22-t.) J. w..p.
" " [468

EABLY INSTITUTIONS.

A history of guilds. — A Mr. Waterford, barrister-

at-law, is writing a history of English guilds. He has
already described the aims and purposes of the guilds.

He has also described their history, and the history

of public opinion and legislation regarding them.
He is now taking up their geographical distribution

in the different counties and towns. Extracts are

given from the records. The work promises to be
one of interest and value. The history of trade

unions is a subject which deserves especial attention

in these days. It is a very difficult subject, liowever,

and by no means mastered as yet. Contributions
towards its elucidation are therefore very welcome.
— (Anllq. mag.) v. w. K. , [469

The Merovingian grants of immunity.— These
grants, a chief source of feudalism, are not considered
by M. Fustel de Coulanges to liave been confined to

ecclesiastics, as is usually assumed. The grants to

ecclesiastics were no doubt the most numerous, and
the documents are at any rate better preserved ; but
lay proprietors received precisely the same powers.
The essentiahfeature of the grant he regards as the
exclusion of the public officials from the territory of

the immunity, whether for judicial, fiscal, or military

purposes. Exemption from financial burdens was a

natural but not necessary nor universal consequence.
In thi? he agrees with Heusler, differing from him,
however, in holding that the grantee was absolutely re-

moved from all relation to the public ofiicial, the count,

and stood onlyimder tlieking; while Heusler consid-

ers that he only became an intermediary between his

tenants and the count. The result of tliese grants

was to completely break up the administrative system
of the Frank empire by removing great stretches of

territory from the authority of the public official, and
practically to make the proprietor an irresponsible

master over his free tenants as well as liis serfs. The
same effects followed the grants of mundiburdium, or
protection, by which the proprietor entered into a
purely personal relation to the king, ceasing to be
under the authority of the count. This substitution

of a pctsonal relation for the political one of subject

and ruler is also of the essence of feudalism. It is

not possible to decide whether the grants of immu-
nity or those of mundiburdium were the earlier. Im-
munity, however, applying primarily to tlie land,

necessarily'included the personal relation; while
mundiburdium, by an equal necessity, led to immunity.
The article is written in the interesting style and
with the characteristic lucidity of the author, and
forms a most important contribution to the study
of the origin of feudalism. — {Bev. hist., July-Octo-
ber.) w. F. A. [470

NOTES AND NEWS.
A CABLK despatch was received Nov. 30, at Har-

vard college observatory, announcing the discovery

of a small planet by Palisa at Vienna. Its position

Nov. 28, 13 h. 20m., Greenwich time, was, rightascen-

sion, 3 h. 19 ni. 14 s. ; declination, north, 1.5° .52' 17"
;

daily motion in right ascension,— 48"
; in declination,

nothmg. It is of the twelfth magnitude. The planet

was readily identified at Harvard cojlege observa-

tory, and was observed by Mr. Wendell as follows:

Nov. 30, 9 h. 30 m., Cambridge time; right ascension,

3 h. 17 m. 27 s. ; declination, north, 15° 51.1'.

— While the revenue steamer Corwin was cruising

on the coast of Alaska and in the north-west Arctic

Ocean in 1S81, Dr. Irving C. Eosse, her medical offi-

cer, found leisure to prepare a series of medical and
anthropological notes, which have just been published

by the Treasury department. The medical notes,

although they exhibit the mind of a keen observer,

are rather technical than racial : there is a short

chapter on medical and surgical subjects, however,

p. 25. The atilhor holds that the marks of dis-

tinction between the Eskimo and the Chukchi are

not very plain. At Kotzebue Sound many of the

natives are tall and of a commanding appearance.

Uniformity of features, so commonly attributed to the

Eskimo, has frequent exceptions ; many of the natives

exhibiting countenances of Chinese, Jewish, Milesian,

or even Mulatto cast. The experiments of strength

and agility in rowing, racing, throwing stones, and
lifting, given on p. 29, are valuable contributions to

anthropometry. The popular notion regarding the

great appetite of the Eskimo is one of the current

fallacies, according to Dr. Rosse. As to the commer-
cial connection between the two continents, natives

cross and recross Bering Strait to-day on the ice and in

primitive skin canoes, which have not been improved
since the days of prehistoric man. With a view to

finding out whether any linguistic affinity existed be-

tween the Jap.anese and the Eskimo, Dr. Eosse caused

several Japanese boys employed on the Corwin to talk

on numerous occasions to the natives, both on the"

American and Asiatic coast; but in every instance

they were unable to understand the Eskimo, and as-

sured him that tliey could not detect a single word
that bore any resemblance to words in their own lan-

guage. The language varies greatly from point to

point. The interpreter taken at St. Michaels could

with difficulty understand the natives of Point' Bar-

row, while at St. Lawrence Island and on the Asiatic

side lie could understand nothing at all. The author

happily likens spoken languages to those species of

animals which are still in a plastic condition and are

undergoing farther development. The Eskimo tongue
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is one of these, and yields with facility to almost any
external influence.

Dr. Rosse speaks slightingly and flippantly of phil-

ological studies, and liolds that the observation of

habits in satisfying the demands of nature is a surer

guide to racial affinities. The dietetic value of seal,

bear, walrus, eider-duck, whale, and reindeer, is dis-

cussed; and we are led to believe that the Eskimo are

by no means to be pitied for their miserable food.

Says Dr. Rosse, ''We dined occasionally on fresli

trout, young wild duck, and reindeer. . . . There is

scarcely any better eating in the way of fish than

Coregonus, and certainly no more dainty game than

young wild geese and ptarmigan." The cranberries

and a kind of kelp are the only vegetable food. Eggs
in all states are eagerly devoured, though the women
win not take gull's eggs. Game is both plentiful and
very tame.

Courtship and marriage are exceedingly simple,

parturition is easy, families are small, and mortality

among the new-born excessive. The description of

the carrying of infants and the plays of children ex-

hibit in the author a genuine sympathy absolutely

necessary in an observer of natural history. The per-

sonal ornamentations are chiefly tattooing and wear-

ing labrets. The native has no music in his soul,

although rare instances of acquired facility in singing

and playing are recorded. He is a born dancer or

jumper, however, mingling this pastime with all his

feasts. Dr. Rosse speaks in the highest terms of the

Eskimo art talent and of the facility shown by some
in learning the art of the higlier race. Of the intel-

ligence of tlie race the author has a high opinion. In

speaking of their crania. Dr. Rosse confirms the re-

sults of Dr. Kohlmann, that there is no fixed Eskimo
cranial type. As to character, nncontaminated, they

are models of truthfulness and honesty; but as to

chastity. Herder was far from truth wlien he wrote,
" The blood of man near the pole circulates slowly,

the heart beats but languidly: consequently the mar-

ried live chastely, the women almost require compul-

sion to take upon them the troubles of a married life."

Owing to hish.ard life, the conflict with his circum-

stances, and his want of foresight, the Eskimo soon

becomes a physiological bankrupt: and, his stock of

vitality being exhausted, his bodily remains are cov-

ered with stones, aroinid which arc placed wooden
masks, and articles that have been useful to liira

during life; or they are covered with driftwood, and

the weapons and personal effects placed near by, in

response to the sentiment commemorated by Schiller

in ' Bringet hier die letzten gaben.'

— The Ottawa microscopical society lield a conver-

sazione on Nov. 20, at which nearly three hundred
invited guests were entertained by the president and
members. Tlie admirable arrangement of the rooms
allowed of a varied programme. Microscopes of vari-

ous makers and models, and of highest grade, were

set out in the upper story of the building; while the

lower hall was devoted to music, elocution, the oxy-

hydrogen microscope, and the stereopticon. In the

hands of the Rev. Dr. Ballaud, of the College of Ot-

tawa, the gas-microscupe and gas-lantern charmed

all by the novelty and brilliancy of the objects and
views presented U> them. The entertainment lasted

nearly three hours, and a repetition is e:igerly de-

manded.
The general meetings of the society will be held

this winter on Dec. 18, Jan. 1.5, Feb. 19, and March
18, at eight p.m., in the offices of the Geological sur-

vey.

— In accordance with the vote passed at the public
meeting of the Archaeological institute of America,
reported in Scie.vce, No. 41, the Hon. Samuel C.

Cobb and Messrs. Henry Lee, William Endicott, jun.,

Oliver W. Peabody, and John C. Phillips have been
appointed a committee to solicit subscriptions for the
publication of the report of the investigations at Assos
and for the general work of the institute. Twenty
thousand dollars are needed ; and subscriptions may
be sent to either of the mimbeisof the committee, or
to Henry L. Higginson, Esq., treasurer of the insti-

tute. No. 44 State Street, Boston.

— At the third annual meeting of the Natural science
association of Staten Island, held in the village hall,

New Brighton, Nov. 10, Dr. A. L. CaiToU was chosen
president; Samuel Henshaw, treasurer; Charles W.
Lang, recording secretary; Arthur Hollick, corre-

sponding secretary; and W. T. Davis, curator. The
society numbers seventy, and has a balance in the
treasury. Objects of interest were exhibited at this

meeting by seven members, and consisted very large-

ly of specimens collected in the immediate vicinity,
— the highest sign of activity.

— The editor of the Americanmonthlymicroscopical
journal announces that the office of publication will

be removed to Washington with the beginning of 1884.
— The Russian academy of science held its cen-

tennary anniversary at St. Petersburg with much
ceremony on the second of last month, under the
presidency of Count Tolstoy, the Russian minister of
the interior.

— The Moniteur industrielle announces that the
International exhibition at Marseilles opened on the
15th of November, and remains open until April 31,
1884. The programme is extensive, and, on the
whole, embraces much the same range of subjects
as the London fisheries exhibition.

— After the electrical exhibition in Paris, a number
of French electricians formed themselves into a club,

which has met once a month for a dinner. From
this small beginning there has developed an ' Inter-
national society of electricians.' The society num-
bers more than nine hundred members from twenty
nationalities. Information may be had from Georges
Berger, 99 Rue de Grenellt, Paris.

— Mr. Charles A. Ashburner of the State geological
survey is completing his surveys and examinations
in Cameron, Elk, and Forest counties, Penn. Mr.
Ashburner's report, to be accompanied by maps and
sections, will be ])ubllshcd late in the winter, and
will contain much information of interest to the coal
and oil operators in this section of the state.

— The next issue of the Library of aboriginal
American literature, published by ])r. D. G. Brinton,
Philadelphia, will be ' The comedy of Gucguence,'
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a play written and acted by the natives of Nicaragua.

It dates from the seventeenth century, and is written

in a curious di.alect, half Aztec and half Spanish. It

will be ready early in December.
— An itinerary has been issued of the first part of

the map of the route of the Alaska military recon-

naissance of 188-3 by Lieut. Schwatka. The total

length of raft-journey on the Yukon Eiver from Lake

Lindeman to Nuklakayet was 1,303.2 miles, being the

longest raft-journey in the interest of geographical

science. He gives the length of the Yukon River as

2,043.5 miles.

— At the meeting of the Engineers' club of Phila-

delphia, Nov. 17, Mr. Edw. I. H. Howell presented a

sketch of the practice and peculiarities of the English

machinists with regard to machine-tools. He also

exhibited specimens of polished shafting, from 1^" to

2|" in diameter, cold drawn, like wire. The secre-

tary, Howard Murphy, read an illustrated paper by

Mr. G. T. Gwilliam, upon the methods of making

and placing the mattresses and fascines at the exten-

sion of the Delaware Breakwater harbor. The sec-

retary ijresented notes, by Mr. John J. Hoopes, to

illustrate methods of computing tables by successive

additions instead of separate calculations. Mr. John

Haug presented illustrated notes upon boiler con-

struction, touching especially upon what should be

shown in drawings and specifications for boilers.

Mr. George S. Strong exhibited specimens of cylin-

drical and corrugated flues ; the former readily yield-

ed to the pressure of the fingers, while the latter

was trampled upon without injui-y. The secretary

read, for Mr. C. J. Hexamer, a description of his

experiments upon, with a discussion of the causes

of, dust-explosions in mills. Mr. William A. Ingham
considered that some explosions in coal-mines are

probably attributable to the immense quantity of fine

dust in the air; and Mr. T. Mellon Rogers, in re-

sponse to Mr. Hexamer's comments upon the general

absence of adjustable rolls in Philadelphia mills

being a common cause of Ignition by the friction of

foreign metallic particles in the stock, spoke of their

general use in the west.

— The mathematical section of the Washington

philosophical society has resumed its sessions. At the

meeting held Nov. 21, Mr. C. H. Kumraell discussed

the theory of errors as practically tested by target-

shooting, in which he showed the effect of a difference

of precision in the vertical and horizontal directions,

and of taking account of the lost shots on the for-

mulae employed.
— G. G. Stewart of St. Thomas's hosjjital, London,

and Mr. G. Lathom Browne of the Midland circuit,

have published the reports of various trials for mur-

der by poisoning, from the trial of Tawell to that of

Dr. Lamson. The book also gives directions for analy-

sis, and points out difficulties that have occurred, or

are likely to occur, in proving the presence of poison

to a jury. The Chemical news considers the book "in-

dispensable to all chemists who practise in toxicol-

ogy, of great value to the medical profession generally,

and doubtless no less so to solicitors and counsel who
may be concerned in poisoning cases."

— The Indualrie-hldtler of Aug. 4 reports an in-

genious fraud in jewelry. Thin plates of some pre-

cious stone, as for instance of emerald, have melted

glass of the same color as the stone poured on one
side. The real stone is set outside, so that, when
tried, the jewel presents every appearance of being

genuine and of the right hardness. These stones are

called in the trade pierres fines doublees. The only

test is to hold the stone edgewise, when, of course,

the two sides will show different refraction. Any
connoisseur will thus be able to detect the fraud

;

but, if set, this could hardly be done.
— The Moniteur desfils et tissus calls attention to

a description of vegetable wool called kapoc. It

comes from Java, and a specimen is on view at the

Amsterdam exhibition. It arrives at Amsterdam in

its leathery covering, being itself enveloped in the

seeds. It is then freed from both, and is carded so

as to make a very light mattress wool, worth about

8jd per pound. One of the hotises engaged in this

operation had made trials in spinning and dyeing

this material; hut the filaments are said to be like

strings, and their industrial application consequently

a matter of uncertainty.

— The Industrie zeitunr/ gives a description of the

source of the much advertised Hunyadi Janos wa-
ter. Fourteen springs rise in a marsh near the town
of Ofen in Hungary, which is the property of Herr
A. Saxlehnes of Budapesth. Pour of the strongest

springs flow into a cement-lined cistern, whence the

water is pumped into a second reservoir and cleared,

then ijassed through other purifying-vessels, until it

is bottled by an ingenious arrangement, ten bottles

being filled at once. The yearly sale amounts to

about three million bottles.

— Caillaud communicates to the Geographical soci-

ety of Paris some statements in regard to a plant of

the strychnine family, native to Tonquin, to which
remarkable virtues are ascribed. It is called by the

Annamites, who make use of it, 'hoangnan.' It

grows in the mountains which separate the valley of

Mekong from southern Tonquin, and is a vine whose
bark, in which the active principle exists, is a violent

poison. Its use was communicated by a native con-

vert to the missionaries. M. Lesserteur, formerly a

missionary in Tonqhin, and now director of the semi-

nary of foreign missions, has published a jiamphlet,

in which he recounts numerous cases in which a cure

was effected. Dr. F. Barth(Slemy of Nantes has also

made a special study of the drug, which appears to

act as an alterative and antispasmodic. It is also

under investigation by the medical school of Alfort.

Cures of active hydrophobia are claimed for it, and
several cases mentioned in detail. It is also said to

be an antidote to the venom of serpents, and to re-

lieve cutaneous diseases. While under the effect of

the drug, it is said that alcoholic liquor or heating

food must he absolutely avoided as liable to induce

active 'poisoning. Altogether, while there may be a

valuable medical agent in this new drug, the acco\mts

given of it recall those which heralded the introduc-

tion of the notorious South-American 'cundu-

j-ango.

'
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THE SIGNAL-SERVICE AND STANDARD
TIME.

It has been announced that the chief signal-

officer has ordered his corps of observers to

continue to be governed l)y the local time of

their respective stations. It is dillicnlt to un-

derstand this action on the part of Gen. Ilazen.

It would seem, that, next to the transportation

companies, the weather bureau would be most

benefited by the adoption of a system of time

which would render all observations strictly

and easily comparable with each other. The

position taken b3- the service is all the more

remarkable, when it is remembered that only

two or three years ago its chief was himself a

warm advocate of the new scheme, and de-

clared his anxiety to further its introduction in

every way in his power. It will be everywhere

admitted that the adoption of standard time

by all observers would greatly aid in securing

its acceptance by the people generally ; and it

is to be hoped that it will be shortly done, un-

less some grave reason, which is certainly not

apparent, exists for its rejection.

otherwise errors of reference will be entailed

on posterity, which will prove justly exasper-

ating to the student obliged to consult the vast

literature of that coming day. The reform

cannot come too soon nor be too thorough.

A SUGGESTION TO AUTHORS.

Adthors who republish in a separate form

papers originally printed in society- transac-

tions or journals should be careful to preserve

the original pagination of the serial from which

they are extracted, or to indicate the same in

some clear way for purposes of ready and cor-

rect reference. It would really be worth call-

ing a convention of our scientific societies for

the purpose, if a reform could be effected in

this matter. Time is too precious to be wasted

in search, often fruitless, for an original source,

when it could have been indicated, without

additional cost, npon the separated copies.

It would also be far better if the original page

itself could be left intact without overrunning

:

EXPERIMENTS IN BINARY ARITH-
METIC.

TnosE who can perform in that most neces-

sar3' of all mathematical operations, simple

addition, any great numl)er of successive ex-

amples, or any single extensive example, with-

out consciousness of a severe mental strain

followed by corresponding mental fatigue, are

exceptions to a genei'al rule. These troubles

are due to the quantity and complexity of the

matter with which the mind has to be occupied

at the same time that the figures are recog-

nized. The sums of pairs of numbers from zero

up to nine form fifty-five distinct jjropositions

that must bo borne in memory, and the 'carry-

ing' is a further complication. The strain and
consequent weariness are not only felt, but

seen, in the mistakes in addition that they

cause. They are, in great part, the tax ex-

acted of us by oui- decimal system of arithme-

tic. AVere only quantities of the same value,

in any one column, to be added, our memory
would be burdened with nothing more than the

succession of nunil)ers in simple counting, or

that of multiples of two, three, or four, if the

counting is by groups.

It is easy to prove that the most economical

way of reducing addition to counting similar

quantities is by the binary arithmetic of Leib-

nitz, which appeal's in an altered dress, with

most of the zero-signs suppressed, in the ex-

ample below. Opposite each number in the

usual figures is here set the same according to

a scheme in which the signs of powers of two
repeat themselves in periods of four : a very

small circle, like a degree-mark, being used to

express any fourth power in the series ; a long

loop, like a narrow 0. any square not a fourth

powvr ; a curve upward and to the right, like a

phonographic I. any double fourtli power ; and a

curve to the right and downward, like a phono-

graphic ?, any half of a fourtli power ; with a

vertical bar to denote the absence of three

successive powers not fourth powers. Thus
the equivalent for one million, shown in the

No. 45.-18*3.
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example slightly below the middle, is 2'° (repre-

sented b}- a degree-mark in the flfth row of these

marks, counting from the right) phis 2"-|-2°

(two Z-curves in the fifth and third places of

Z-curves) plus 2^^-|-2"-|-2'' (three loops) plus
2^° (the 7*-curve at the extreme left) ; wliile

the absence of 2^, 2^, and 2\ is shown by the

vertical stroke at the right. This equivalent

expression ma.j be verified, if desired, cither

Example in addition by two notations.

77,82.3,876

14,348,907
8,654,912
5,764,801
4,635,857
1,.594.323

6,417,728
4,782,969

83,886,075
34,012,224

2,903,111

48,828,125
1,724,820
7,529,536

43,344,817
10,000,000
8,334,712
1,953,125

11,.30S,417

7.59,375

21,180,840
9,765,625

18,613,788
1,000,000

44,739,243
1,SS9,.568

2,517,471

40,353,607
4,438,414

1,679,616
23,708,715
11,.390,625

045,754
823.543

15,.3OS,S0'5

60,466.176
30,685,377

10,077,696
19,416,381

43,016,721

•^ 6 1°
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"•

-> n "H) <r I I

° m c 0" m)"

740,685,681 .£--l> C t ^T' (P (f I
"

by adding the de.signated powers of two, from
524.288 down to G4, or bj' successive multipli-

cations bj' two, adding one when necessary.

The form of characters here exhibited was
thought to be the best of nearly three hundred
that were devised and considered, and in about

sixty cases tested for economic value by actual

additions.

In Older to add them, the olijcct for which
these forty numbers are here presented in two
notations, it is not necessary to know just why

the figures on tlie right arc equal to those on the

left, or to know any thing more than the order

in which the different forms are to be taken,

and the iact that any one has twice the value

of one in the column next succeeding it on
the right. The addition maj^ be made from the

printed page, first covering over the answer with

a paper held fast by a weight, to have a place

for the figures of the new answer as successivelj'

obtained. The fingers will be found a great

assistance, especiallj' if one of each hand be

used, to point ofl:" similar marks in twos, or

threes, or fours,—-as manj' together as can be
certainly comprehended in a glance of the eye.

Counting by fours, if it can be done safeh', is

prelerable, because most rapid. The eje can
catch tlie marks for even powers more easilj' in

going up, and tho.se for odd powers (the I and r
curves) in going down, the columns. Beginning
at the lower right-hand corner, we count the

right-hand column of small circles, or degree-

marks, upwards : the}- are twenty-three in num-
ber. Half of twenty-three is eleven, and one
over : one of these marks has therefore to be
entered as part of tlie answer, and eleven carried

to the next column, the first one of Z-curves.

But since the curves are most advantageously'

added downward, it is best, when the first col-

umn is finislied, siraplj- to remember the re-

mainder from it, and not to set down any thing

until the bottom is reached in the addition of

the second column, when the remainders, if any,

from both columns, can be set down together.

In this case, starting with the eleven carried,

and counting the number of the Z-curves, we
find ourselves at the bottom with twentj'-four,

— twelve to carry, and nothing to set down ex-

cept the degree-mark from the first column.
With the twelve we go up the adjoining loop-col-

umn, and the sum must be even, as this place

is vacant in the answer; the r-cnrve column
next, downward, and then another row of de-

gree-marks. The succession must be obvious

by this time. When the last column, the one in

loops to tlie extreme left, is added, the sum has

to be reduced to unity by successive halvings.

Here we seem to have eleven : hence we enter

one loop, and carry five to the next place,

which, it ;nust be remembered, is of j'-curves.

Halving five, we express the remainder by
entering one of these curves, and carry the

quotient, two, to the degree-mark place. Halv-

ing again gives one in the next place, that of

Z-curves ; and the work is complete.

It is reeouimended that this work be gone
over several times for practice, until the ap-

pearance and order of the characters, and the

details of the method, become familiar ; that,



December 14, 1883.] SCIENCE. 757

when the work can be done mechanicall}' and
without licsitation, the time occupied iu a com-
plete addition of the example, and the mistakes
made in it, be carefully noted ; that this be
done several times, with an interval of some
days between the trials, and the result of each
trial kept separate ; that the time and mistakes
by the ordinary figures in the same example,
iu several trials, be observed for comparison.
Please p.ay particular attention to the diti'or-

ence in the kind of work required by the two
methods in its bearing on two questions,

—

which of them would be easier to work I13" for

hours together, supposing both equally well

learned? and in which of them could a reason-

able degree of skill be more readily acquired
b\- a beginner? The answer to these questions,

if the comparison be a fair one, is as little to

be doubted as is their high importance.
Eight volunteer observers to w-hom this

example has already been submitted showetl

wide ditlerenee in arithmetical skill. One of

them took but a few seconds over two minutes,

in the best of six trials, to add by the usual

figures, and set down the sum, but one figure

in all the six additions being wrong ; another
added once in ten minutes fift\'-seven seconds,

and once in eleven minutes seven seconds, with
half the figures wrong each time. The last-

mentioned observer had had very little training

in arithmetical work, but perhaps that gave
a fairer comparison. In the binary figures she

made three additions in between seven and
eight minutes, with but one place wrong in the

three. With four of the observers the binary

notation required nearly double the time.

These observers were all well practised in com-
putation. Their best record, five minutes
eighteen seconds, was made by one whose
best record was two minutes forty seconds
in ordinarv figures. The author's own best re-

sults were two minutes thirty-eight seconds
binary, and three minutes twenty-three sec-

onds usual. lie thus proved himself inferior

to the last observer, as an adder, by a system
in whicii both were equally well trained ; but a

greater familiaritj' (extending over a few weeks
instead of a few hours) with methods in binary
addition enabled him to work twice as fast with
them. Of the author's nine additions by the

usual figures, four were wrong in one figure

each ; of his thirty-two additions h\ diflferent

forms of binary- notation, five were wrong, one
of them in two places. One observer found
that he required one minute thirty-three sec-

onds to add a single column (average of

five tried) by the usual figures, and fifteen sec-

onds to count the characters in one (average

of six tried) by the liinary. Though these ad-

ditions were rather slow, the results are inter-

esting. Tiiey siiow, making allowance for the

greater number of columns (three and a third

times as many) rc<iuired b}' the binary plan, a
saving of nearly half; but they also illustrate

the necessity of practice. This observer suc-

ceeded with the binary arithmetic by avoiding

the sources of delay that particularly embar-
rass the beginner, b}- contenting himself with

counting only, and not stopping to divide by
two, to set down an unfamiliar character, or to

recognize the mark by whicii ho must distin-

guish his next column. One well-known mem-
ber of the Washington philosophical society

and of the American association for the ad-

vancement of science, who declined the actual

trial as too severe a task, estimated his prob-

able time with ordinary figures at twenty min-
utes, with strong chances of a wrong result,

after all.

These statistics prove the existence of a
class of persons who can do faster and more
reliable work b}- the binary reckoning. But
too much should not be made of them. Let
them serve as specimens of facts of which a

great man}- more are to be desired, bearing on
a question of grave importance. Is it not

worth our while to know, if we can, bj- impar-

tial tests, whether the tax imposed on our

working brains by the system of arithmetic in

dail}- use is the necessary price of a blessing

enjoyed, or an oppression? If the strain pro-'

duced by greater complexity and intensit3' of

mental labor is compensated bj- a correspond-

ingly greater rapidity in dealing witii figures,

the former may be the case. If, on the con-

trary', a little practice suffices to turn the bal-

ance of rapidity, for all but a small body of

highly drilled experts, in favor of an easier

system, the latter must be. This is the ques-

tion that the readers of Science are invited to

help in deciding. The difficulties attending a

complete revolution in the prevalent sj'stem

of reckoning are confessedly stupendous ; but

they do not render undesirable the knowledge
that experiment alone can give, whether or not

the cost of that system is unreasonably high ;

nor should thev prevent those who accord them
the fullest recognition from assisting to furnish

the necessary' facts.

Those who are willing to undertake the ad-

dition on the i^lan proposed or on an}- better

plan, or who will submit it to such .acquaint-

ances, skilled or unskilled, as maj* be persuaded

to take the trouble to learn the mechanism of

binary- adding, will confer a great favor by in-

forming the writer of the time occupied, and
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number of mistakes made, in each addition.

AH observations and suggestions relating to'

tlie subject will be most gratefuUj- received.

Henry Farqdhae.
Office of U. S. coaBt-anrvoy,

Washington, D.C.

WHIRLWINDS, CYCLONES, AND TOR-
NADOES.'^— YI.

Having seen how storms arise, and exam-
ined the general motions of their spiral winds,

we must next consider their progression from

place to place. It is now a familiar fact, that

storms do not remain atationarj', but advance

forth. The apparently lawless winds of a

storm could be reduced to system if they were

supposed to blow around a centre which itself

has a progressive motion. In nearing the

centre, the barometer falls, and the winds in-

crease their strength. The manner and cause

of the progressive motion must now be ex-

amined.
The four regions where tropical storms move

into temperate latitudes— the seas south and
east of India and China, and south-east of the

United States, in the northern hemisphere

;

and those east of Madagascar and (probably)

of Australia, in the southern hemisphere— are

THE REGIONS OE TKOPTCAL CYCLONES. (TAEEN FROM BTIELEB'S ATLAS.)

at a velocit}' of from five to fifty miles an hour
along a line known as their track. Although
perceived bj^ Franklin about 1750, this, as

well as their whirling motion, first found full

and satisfactorj' proof at the hands of Dove
of Berlin (1828), and Redfleld of New York
(1831). The latter gave the more numerous
examples, and was the first to explain the

motions of storm-winds at sea. The method
of his discoverj' was simple enough. Infor-

mation concerning the storm ' was gathered
from all attainable records, and the condition

of the winds and weather was plotted for cer-

tain hours. At once the result stood clearly

^ ConUnued from No. 44.

all crossed by storm-tracks, running first west-

ward near the equator, then turning toward the

pole, and passing around the apex of a para-

l3olic curve near latitude 00°, into an obliquely

eastward course. The more numerous storms

of temperate latitudes have less regular tracks,

but are nearly alwaj-s characterized b)' a strong

eastward element in their motion ; their chief

variations to the right or left being dependent

on thermal changes with the seasons, and on
the configuration of land and water which
they traverse. There have been four causes

suggested to determine the progression of the

storm-centre : namel}', the general winds of the

region, and especially the stronger and less
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variable upper currents ; the supply- of wnrm,
moist nir, and consequent occurrence of heavy
rain ; the relative strength of the iublowing

winds ; and a certain ettect of the earth's

rotation. All these causes of progression are

variable in amount, and in relation to one an-

other ; and it is therefore natural to find their

resultant inconstant.

The first-named cause is the most evident,

the most powerful, and was the first recog-

nized. The general or planetary circulation

of the winds will require that any disturbance

in the moving atmosphere shall partake of its

motion, and bo carried along in the direction

of the current within which it is generated.

Thus a storm arising in the equatorial calms

is carried westward as soon as it attains suf-

ficient height to reach the upper current, which
must there move from east to west. No equa-

torial cjclonc lias ever been observed moving
eastward. On approaching the western shores

of the ocean, a part, at least, of the general

winds, turns toward the poles, as may be seen

on any wind-chart, and in

latitude 2.3° or 30° passes

from the region of the

tropical winds into the

system of the prevailing

westerl_v winds of temper-
ate latitudes. The storms
have a strikinglj- similar

course, and, on the western
side of the oceans in these

latitudes, never move to-

wards the equator. Their
further progress, and that of the many storms
of the temperate zones, is easterly, with a lean-

ing towards the pole while crossing the oceans,
and a variable north-easterlj- or south-easterly

advance on the continents. No storm has
been found crossing the North Atlantic from
east to west, or moving from our Atlantic

coast to the plains beyond the jMississippi.

Additional evidence of this style of bodily
transference of storms will be given in con-
sidering the relative strength and the direction

of their spiral winds on different sides of the

centre.

The importance of the condensation of vapor
and consequent rainfall in decreasing the cool-

ing of the central up-drauglit, and so increasing
its strength, has already been shown. In the

explanation of tliis process, it was tacitl}- as-

sumed that all the surface-indraught was equally

warm and moist, so that condensation and
rain would occur symmetricall3- about the cen-
tre of low pressure. It will now be seen, that,

when a storm-centre is supplied from areas

of unequal warmth and moisture, symmetrical

cloud-forming and I'ain-falling on all sides will

be impossible ; there will bo more r.ain, and
hence less cooling, on one side than on the

other ; and just as the liberation of ' latent

heat' aided in the formation of the first cen-

tral barometric depression, so it will now tend

to displace this centre to the side where the

greatest amount of rain falls. If no other

cause but this acted, the storm would advance
regularly toward the region of heaviest pre-

cipitation : but this advance will not be like

the bodily transference of the rotating winds
ctfected by the general atmospheric currents ;

it will be rather the abandoning of one cen-

tre of attraction as a stronger one is cre-

ated beside it, — the continual filling-up of

one depression, and production of another.

This may be illustrated by a modification of

fig. 8, given here in fig. 12, in which the dotted

lines show the gradients and winds established

at a certain peiiod of the storm. Let it be

supposed that warmer, moister winds enter

on the right, and cooler, drier winds, on the

left. Where cooler, the air will be contracted,

and the isobaric surfaces depressed : where
warmer, from its own warmth, as well as from

that of the condensing vapor, the air will lie

expanded, and the isobars elevated, as shown
in full lines in the figure. The gradients will

then be unsyrametrical about the original cen-

tre ; and the previous motion of the winds will

be accelerated at some points, retarded or re-

versed at others. As a result, the pressures

at the surface will be changed from their pre-

vious arrangement to a new one, shown in fig.

1.3, in which the region of least pressure has

moved to the side of the warmer winds and
heavier rains. Any further inflow of the sur-

rounding air must now be to the new low-

pressure centre : in other words, the storm has

advanced to the right. The process will be
continuous as long as the winds on opposite

sides of the storm are unlike.' Having thus

* ¥\g. 12 may serve further to explain the retarded arrival of
the centre of low prcsBurc at altitudes of a niite or more above
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seen the general action of this cause of motion,

it must now be applied more directly. There

are two causes of rain in a cj'clonic storm, —
one from the expansion and cooling of the moist

air as it enters the district of low pressure, and

rises in the central up-drau^ht ; the other from

the advance of the wind from a warmer into

a cooler region. The first of these will gen-

erallj' be nearlj' sj-mmetrical about the storm-

centre, and hence not productive of any

progressive motion : the second will as gen-

erally be unsymmetrical. In fig. 14, for the

northern hemisphere, the parallel lines repre-

sent normal cast and west isotherms, showing

the usual decrease of temperature to the north.

Of the several winds blowing inward to the

storm-centre, A and B, which advance almost

along the same isotherm, will not be seriously

changed in temperature hj their change of

place ; 0, which comes from a cooler to a

who first, some fifteen years ago, called atten-

tion to the control of rain over storm-tracks.

It should be noted that the change in the

warmer district, will consequently increase its

capacity' for moisture, and be a clear, cold,

drj'ing wind ; but D will be chilled, and must
produce heavy clouds and strong rain some-
where about the shaded part of the figure

;

and the storm-centre will then be transferred

toward the middle of this rainy district.

Standing on the warm side of the storm,

the centre will appear to move nearly along the

isotherms to the right. Actual isotherms

seldom follow lines of latitude, and always

vary their position with the seasons, espe-

cially along continental borders. Thus, over

western Europe and the eastern margin of

the Atlantic, the summer isotherms run to the

north-east : so do the storms. In winter

the isotherms run south-eastward, and the

storms turn in the same direction. Figs. 15

and 16, illustrating this change, are based on
diagrams in the ' Laws of the winds,' by Le}',

the surface. Observations on Mount Washington have shown the
centre of low pressure there to he about two hundred miles he-
hind that at sea level (Loomis),and a similar retardation has
been inferred in England from observations of cirrus-clouds
(Ley). Fig. 12 shows this to be directly connected with rain-

fall; for, in this unsymmetrical storm, the former horizontal
neutral plane is distorted, so that the centre of low pressure in

the upper air is clearly behind, instead of vertically above, the
centre on the surface of the earth.

winter and summer prevalent winds would
have a similar effect on the courses of Eu-
ropean storms. In the United States, Pro-

fessor Loomis has shown that the velocity, as

well as the direction of advance, is closely

dependent on the position

and amount of the rain.

In tropical storms the ac-

tion of this cause of pro-

gression is not so clearly

marked ; for all the winds
are moist, and almost

equally warm. It is re-

ported that the rainy area

often extends farthest

ahead of the storm ; but

it is not at once apparent

why it should, for the front of the storm is oc-

cupied by winds from the north, which come
from a slightlj' cooler latitude. It maj-be sug-

gested, that, as their source in a region of high

pressure (the ' horse latitudes ') causes them to

move faster, it also, probably, allows them a

greater expansion and cooling, on entering the

storm-area, than is permitted in the w'inds that

come more slowly from the equatorial region of

low pressure ; but tropical storms probably de-

'/
J / 'RAlfM r

\/ \

/
/ ;.

pend chiefly on the prevalent winds for their

direction and rate of advance. In Austria none

of the winds are very moist, and the rainj' area

has no definite relation to the advance of the
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storm : hence here, also, other causes than rain

determine tiic general easterly progression.
Wliatever effect rain would have is over-

come by stronger canscs. The separa-

tion of a cyclone into two independent
storms is jirobably aided by the irregu-

lar distribution of rain.

Ine(inality in the strength of the inblow- ^-

ing winds is a result of irregular distri-

bution of barometric pressure in the re-

gions around the storm ; and the stronger
indraught will come from the higher press-

ure, because the grad-cnts will bo steep-

est on that side. Taus, in the case of
the West India hurricanes, the higher

pressure is to the north or north-east in

the ' horse latitudes ' above named, and tlie

lower pressure to the south, near the equator ;

and the northerly winds will therefore be
stronger than the southerlj'. The stronger
the wind, the greater its centrifugal force

;

\ ^
,,\ V \ f :'k ' ^\

F[G. 16.

and, if this is not equal on all sides, the centre

of lowest pressure will be drawn toward the

point where it is strongest. This will be where
it has to bend sharpl3' aroinid from its original

direction, and may average about 13.5^ from
the source of the wind : hence, if the stronger

wind come from the north-east, the storm-

centre will move west : if from the cast, north-

west, as in fig. 1 7 ; and soon. Consequently,
this cause will aid the first named in requiring

the storm to describe a curved track in passing

from the torrid to the temperate zone. It will

also aid the coalescing of two neighboring
storms, which has not unfrequently been ob-

served ; but, as a rule, it plays a subordinate

part in determining the direction of advance.
The slower advance of such of our storms as

have extra strong winds on their western side

(Loomis) is probably also due to this cause.

The fourth cause of a storm's advance is a

peculiar effect of the deflective force arising

from tiic earth's rotation. It has already

been shown that this force increases toward the

poles : it will therefore be greatest on" the

polar side of a cyclone ; and the greater the

storm's diameter, the more marked the differ-

ence between the two sides. Its effect will be
to make the centrifugal force on the two sides
unequal, as in the previous cause ; but the
resultant motion will here be always from
the equator. In the absence of other causes of
motion, cyclones would therefore move along
meridians : as it is, thev nearly- alw.ays have
a more or less pronounced polar tendency

,

and their failure to move directly from the
equator is due to the other causes of progres-
sion already mentioned.

(To be continued.)

A COMBINATION WALNUT.
A PEcuLiAU nut has recently been sent lo

me from Mr. S. L. Bingaman, Pughtown, Ches-
ter county, Penn. It was found on his lawn
under a black-walnut tree (.Juglans nigra).
Mr. Bingaman says, "There is a pecan about
sixty feet from it [tiio walnut-tree], and a
shellbark some three hundred yards oft"
The nut is divided into two parts, as viewed
upon the outside.
There is a small por-

tion at the base end,
which has a covering

similar to that of a
black walnut. The
upper and larger part

of the nut has a cov-

ering closely resem-
bling that of a sliell-

l)ark (Carya alba).

Tiiis exocarp is four-

valved, and a [jartial

separation lias taken
place at the ui)|)erend.

In its texture and adherence to the shell this

covering is much like that of the ordinary black

walnut. Upon cutting the nut in two. the shell
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(cndocarp) is found thick, horny, and in all

respects like that of J. nigra. Tlie lower por-

tion of the shell projects into the lower sec-

tion of the nnt, and resembles the point of a

butternut. The engraving is from a carefuUj'

executed drawing, representing the nut of nat-

ural size.

The matter as above presented is left in the

hands of those more familiar with subjects in

teratology. There is no doubt that in the

cross-fertilization of plants we ma^- have a

deviation from the jjarent form, even in the

development of the seed thus fertilized, or

in its surrounding parts. Some strawberr_y-

growers are very careful what ' perfect ' varie-

ties are grown among their pistillate sorts to

fertilize them. The fleshj- receptacle, which
is the edible portion of the strawberry, is more
remote from the ovules which are fertilized on
its surface than the covering of a shellbark or

walnut is from the embryo within.

Hybridization between closely related gen-

era is well established in several cases. Sachs
mentions that it has been observed between
species of Lj-chnis and Silene, Rhododendron
and Azalea, Rhododendron and Rhodora,
Azalea and Rhodora, Rhododeudrou and Kal-

mia, Aegilops and Triticum, and between
Echinocactus, Cereus, and Phylocactus. The
two genera Juglans and Carya compose a small

order of closely related species. A study of

the generic characters, as set down in tli£

classification of these species, does not reveal

anj' more striking 'difference than that shown
in the exocarp. The male and female flowers

are separated on the same tree (monoecious),
and pollen must pass from flower to flower.

This fertilizing-dust is produced in great abun-
dance ; and the distance between the black
walnut and the pecan, or even the shellbark,

is easily traversed by the pollen. There is

probablj' no difficulty in the way of hybridiz-

ing from a difference of time in the flowering

of the species. Bvkox 1). IIalsted.
New York, Oct. 26, 1883.

MANA YUNKIA SPEC[OSA

.

lisr a paper, ilhistrated with a plate, recently pre-

sented to the Academy of natural sciences of Philadel-

phia, Professor Joseph Leidy describes Manayunkia
as 11 cephalobranchiate annelid living in fresh water,

the only one of the order yet discovered not living in

the ocean. It was found with the equally remarkable
polyzoan Urnatella, with its lubrs of mud attached

to the same stones, in the Scluiylkill River, at Phila-

delphia. It was first noticed, and a brief descrip-

tion given of it, in the Proceedings of the academy
in 18J8.

Manayunkia is nearly related to the marine genus
Fabricia, with a species of which, described by Pro-

fessor Verrill, the writer compared it, through S|fleci-

menscollected atNewport, l'i.I.,and Gloucester, Mass.

Manayunkia has not been observed elsewhere until

recently, when it was found by Mr. Edward Potts,

attached to a fragment of piue bark from Egg-Harbor
River, New Jersey.

The tubes of JIanayunkia are simple or compound,
and in one instance five tubes branched and were
j)endent from a common stock in a candelabra-iike

manner. The little worm is very active and sen-

sitive, and on the slightest disturbance withdraws

into its tube. When quiet it protrudes its head, and
spreads its cephalic tentacles or branchiae. The ma-
ture worm is three or four niillinielres long, and is di-

vided into twelve segments, including the head. The
color is olive-greenish, due to the bright green blood

circulating in the vessels of the animal. The head
Is furnished with a pair of conspicuous eyes, and
supports a lateral pair of lophophores, each provided

with si.xteen cylindrical tentacles, invested with ac-

tively moving cilia, and closely resembling those of the

polyzoa. The segments succeeding the head are pro-

vided witli lateral fascicles of locomotive setae, and
in addition, except the first one, are further provided

with fascicles of pedal hooks.

The seventli segment is much largei- than any of

tlie others, and further differs from them in being

greatly expanded in front; so that it gave rise to

the idea that the worm undergoes division, though the

process was at no time observed. The intestine is

quite simple. The chief portions of the vascular

system consist in a vast sinus enclosing the intesti-

nal canal, giving otf lateral jjairs of branches to the

segments, and a large vessel which extends from each

side of the head into one of the tentacles, which is

larger than the others. The blood is bright green,

and is observed to be incessantly pumped into and
expelled from the larger pair of tentacles. Ovaries

occupy tlie segments from the fourth to the sixth in-

clusive. Organs supposed to be the testes extend
from within the head into the third segment.

Manayunkia lays its eggs and rears its young within

its own tube. The young, measuring about three-

fourths of a millimetre, had the body divided into

nine segments, and each lophophore provided with
four tentacles.

In the species of Fabricia of our coast tlie number
of segments of the body is the same as in Manayun-
kia; but the lophophores supporting the tentacles,

instead of being simple, are trilobed or trifurcate.

Fabricia has eyes in tlie tail, or last segment, as well

as in the head, which is not the case with Mana-
yunkia.

DRAINAGE SYSTEM AND LOESS DFS-
rillDUTION OF EASTERN rOWA.

These are described by Mr. W. J. McGee in a

recent communication to the Philosophical society of
Washington. The Mississippi River, where it forms
the eastern limit of Iowa, flows somewhat to the east
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of south, ,ind then as raucli to the west of south, giv-

ing the boundary an eastward angle in its middle part.

The general strike of the rocks in eastern Iowa is

south-east; and the dip, which is gentle, is south-west.

The broadest oiU crops are those of the Niagara and
Hamilton formations. The Niagara, having resisted

the prcquaternary planation, holds an escarpment,

the crest of which runs from the extreme eastern

point of the state to a point on (lie Minnesota line

fifty miles west of the Mississippi. From this lino

there is a somewhat rapid descent to the Mississippi,

and a gentle slope south-westward to the broad, shal-

low depression marking the position of the Flamilton.

From this valley the ascent is gentle to the water-

parting between the Mississippi and Missouri. The
general slope of the region west of the Niagara es-

carpment, considered as a whole, is with the dip to

the south-west.

Beside the south-east trending depression marking
the Ilaniilton outcrop, there is a gently sloped and
indefinitely outlined but continuous ami actual pro-

quaternary valley, extending southward across the

eastward projection of the state, and traversing diago-

nally the upper Silurian, Devonian, and carboniferous

rocks.

The north-eastern angle of the state, from the crest

of the Niagara escarpment to the Mississippi, belongs

to the driftless region. The remainder of the state

is covered with drift, and is affected by the undula-

tions characteristic of drift topography.

The general directions of the rivers are from north-

west to south-east ; but their upper courses swerve a

little toward the meridian, and their lower are de-

flected slightly toward the east, so as to give them a

gentle curvature with concavity to the north-east.

There is, moreover, a convergence northward, as

though they radiated from .some point in Minnesota.

The variations from this normal system are so few

that the drainage is almost unique in its regularity.

It is likewise independent of the general topography;

for not only do the principal streams flow at right

angles to the prevailing slope, and cut through the ele-

vated escarpment when it lies in their way, but, with

a single exception, they preserve their courses across

the ancient north and south valley.

In their relaticuis to minor topographic features,

they conform to two antagonistic laws,— first, they

follow in general the ill-defined shallow valleys which
characterize the drift-plains; and, second, they flow

for one-third of their total courses in narrow gorges,

following the axes of a system of elongated ridges

which constitute the leading features in the local

topography. Moreover, th.ey have in many instances

gone out of their direct courses, and deserted valleys

seemingly prepared for them, to attain the anoma-
lous positions assumed under the second law of as-

sociation: and in every such case the gorges have
demonstrably been carved by the streams themselves.

The avoided valleys are evidently pre-existent : they

have not been appreciably eroded since the quater-

nary, and there has been no recent localized oro-

graphic movement.

So the drainage is essentially independent of the

general topogrjiphy, though affected by local topog-

raphy ; and its relations to local topography are largely

anomalous.
The loess of the region is continuous stratigraphi-

cally, but follows different laws of distribution in dif-

ferent districts. It constitutes the surface throughout
the driftless region, and at the margin it overlaps the

drift. In the northern part of the drift-covered area

it forms narrow bands with a general north-west trend,

each of which caps a ridge. Farther south it covers

the entire plain, eminences and depressions alike.

In the driftless area it rests on and merges into a

thin stratum of water-worn erratic material. In the

belts traversing the contiguous drift-plain it passes

downward into sand, which may, or may not, merge
into drift. Elsewhere it reposes on the drift, into

which it graduates insensibly. The ridges in which
the rivers have carved their anomalous cafions are

always loess-topped ; and, wherever streams avoid

low-lying valleys for high-lying plateaus, the plateaus

are of loess exteriorly.

So in its distribution the loess of eastern Iowa is

intimately connected with the driftless region, with
the drainage, and with the topographic configura-

tion.

In the communication referred to, Mr. McGee offers

no explanation, but merely sets forth the facts. His
working hypothesis has, however, been published in

an earlier paper (Amer. journ. sc, Sept., 18S2), and
may properly be restated in this connection.

It is now many years since Powell first proposed to

cl.ass all inconsequent drainage as either antecedent or

superimposed; and no later writer has .added to the
number of categories. In incbn/tcquent drainage the
courses of the streaius are independent of Ihedipaud
other structure-elements of the rocks across which they
run. If the drainage is older than the rock-structure,
— if, for exam]>le. the dip has been given to the rock
after the establishment of the stream-coiuses, — tl>e

drainage is said to be antecedent. If the drainage
was established by the configuration of an overlying

and unconformable formation, which has disappeared

by denudation, the drainage is said to be superim-

posed. In eastern Iowa, the .sviperficial formation
being northern drift, which lies with little modifica-

tion as originally dejiosited, the hypothesis of ante-

ci'dent drain.ige appears quite out of the question,

while that of superimposed drainage in the ordinary
sense is equally inapplicable. Mr. McGee's working
hypothesis is, that the drainage was superimposed in

an extraordinary manner; namely, by the ice-sheet.

This, he finds reason to believe, was so thin in that
region as to have its superficial configuration material-

ly modified by the small inequalities of its bed. Where
the ice was retarded by ridges underneath, more time
was allowed for superficial w.aste by melting: so th.at

hollows were produced, and the rivers of the ice-sur-

face came to be established over the ridges of the
glacier bed. With the disappearance of the ice, they
were stranded upon the hill-tops.

G. K. Gilbert.
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LETTERS TO THE EDITOR.

The reefs, keys, and peninsula of Florida.

The recent appearance of the admirable memoir of

A. Asassiz on the reefs of Florida, ivhicli I have read

with 'intense pleasure, furnishes me a proper oecasion

for calling attention to my paper, pubM.shed in 1857,
' On tlie ajiency of the Gulf Stream in the formation

of the peninsula and keys of Florida,' ^ and especially

to the fact that the most important results reached

in that paper have been substantially confirmed by
subsequent observations. Those results are as fol-

lows: —
1. The reefs of Florida are unique, and therefore

were formed under jieculiar conditions, and therefore,

also, require a peculiar explanation.

2. The continuous growth of land by coral agency,

in the case of Florida, is also wholly unique, and ob-

viously connected with the peculiar conditions under
which the leefs were formed.

3. The main peculiar condition in this case was the

formation and southward extension of a submarine
bank upon which the corals grew in successive reefs.

4. This bank was due to the agency of the Gulf
Stream.
In addition, I supposed that the bank was built up

by mechanical seiliments brousht by the Gulf ytream
mainly fnim the Gulf rivers. In this I may have been
mistaken, altljough no other explanation was con-
ceivable at that time. The recent examinations of

the course of the Gulf Stream, which, it seems, does
not sweep about the Gulf, as was formerly supposed,
and examination of the nature of the material form-
ing the Florida bank, render this view no longer
probable.

A. Agassi?, in his memoir accepts the progressively

formed bank, and also that it is due to the agency of

the Gulf Stream, but.thinks that it is formed, not by
mechanical sediments, but by organic yedlmentx, partly

hroufjht by the Gulf Stream from other coral banks
(e.g., the Yucatan bank), ftiti mainhj formed in situ

by the growth of deep-sea animals; the Gulf Stream
bringing, not the materials, but only the conditions of

heat and abundant food necessary for rapid growth.
This is certainly a very Important modificalion of

my original view; but the fundamental ideas ex-
pressed in the above four propositions still remain.

I ought to add, that, following L. Agassiz, I had
exaggerated the probable amount of land added to

Florida by the combined agency of Gnlf Stream and
corals. The recent investigations of Smith'-' on the
geology of Florida show that the process cannot have
commenced farther north than the noi-th shores of
the Everglades. Joseph LeConte.

Berkeley, Cat., Nov. 24.

Musical saad.

In the early part of the summer of 18S3, the writer,

in company with several others, was sent from Wood's
Hull to Monomoy Point, Mass., by Professor Baird,

to look after a whale reported to have been stranded
there. Wandering around the island, we found an
extensive tract of sand, which, when rubbed under
the feet, produced that peculiar singing sound so
often heard by the writer upon the beach at Jlan-
chester, Mass. The singing portion seemed to be
confined to a narrow strip several hundred yards
long, between the very dry sand above high-water
mark and the sand moistened by the tides. Know-
ing that the iihenomenon was a rare one, sjiecimens
of the sand were obtained; but I am not able to tell

where they are at present. Monomoy Point is a
> Amer.journ. sc, Jnn., 1857. " Ibid., 1881.

long, narrow, sandy piece of land projecting out from
the south-eastern end of the base of Capc! Cod to-

wards Nantucket Island. It is composed oulirely of
sand; and the blowing of the particles, as also the
force with which they are blown, were well illustrated

by the fact that all the windows of the fishermen's
huts were ground so pei'fectly that nothing was visi-

ble through them. We paiil one fisherman to break
a square of glass for us. It had been there sixteen
years. Even in cases where new gla^s hail been
put in within two years, nothing w.as visible through
the panes. At a distance of thirty feet from the
house on all sides, sand was piled up nearly as high
as the tops of the cabins. The lighthouse-keeper
upon the island would undoubtedly obtain specimens
of the sand; the strip being fnuud near the place
where the whale lay,— in fact, just a few feet inland
from it. The writer will be glad to give any further
information desired upon the subject.

R. S. Tauh.
Smith.sonian institution, Dec. 4, 18S:!.

Rings of Saturn.

Apropos of the .abstract on the 'Kings of .Saturn,'

published in Scie.vce for Nov. 10 (p. Ulit)). it appears
that Professor Alexander Winchell of the University
of Michigan, in his work entitled 'World-life,' assumed
and explained the gradual descent of the nuitter of
the rings toward the planet, and also denied that the
period of the inner satellite of Mars furnishes any
objection to the nebular theory. The ultimate result
of solar tides on the rotations of the phinets is also
referred to in the same ^vork, though this has, I be-
lieve, long been an accepted conclusion by leading
physical astronomers. W. U. T.

ARCHEOLOGY IN PORTUGAL.
lltudes prehisloriques en Portugal. Notice .lur

quelques stations et monuments prehistoriques . Me-
moire presenle a Pacademie royale des sciences de
Lishonne. Par Carlos Kibeiuo, chef de la sec-

tion des travaux geologiques, etc. Lisbonne,
Imprimerie de I'acadunie des sciences, ISSO. 8Sp.,
7 pi., and ntnnerous engravings in the text. 4°.

[Also in Portuguese.]

This piiblication, which has only recently

been received by us, is the second instalment
of a worlv the first of whicli appeared in 1878
(72 p., 21 pi.). We will accordingly give a

brief account of the contents of both parts.

Contraiy to our expectations, wo find in them
no discussion of tlie important question of the

alleged discovery of traces of the tertiaiy man
in the valley of the Tagtis ; neitlier do tiiey

deal with quaternary tiniQS. Tliey contain
simply' detailed accounts, with ample illustra-

tions, of various discoveries, all belonging to

the age of polished stone, made by the atitlior

in several localities in the immediate neighbor-
hood of Lisbon, which are all laid down upon
an accompanying map drawn to a large scale.

The completed work will comprise six sections,

three of which are contained in the two por-
tions already published. Of these, the first

describes the station of Licea, and the second.
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the inegalitliic mominients near Bellas ; both

of which places lie a short distance west of

Lisbon. The latter also contains an account

of the prehistoric remains at the Serra de

Ciutra, several miles farther west.

Licea is a little hamlet built upon the pro-

jection of an elevated plateau, of which two of

the sides are naturally defended bv deep ravines.

In tills respect it resembles other sites of hu-

man habitation in the age of polished stone,

which were usually placed upon commanding
positions, easily defensible, and having plenty

of water. This naturally strong position was
rendered more secure by having its sides

sharply scar|)ed in some parts ; while in otii-

ers, not so protected, there can still be seen

remains of a wall built of huge unhewn stones.

The whole area was thus converted into an

intrenched camp of an oval shape, nearlv half

a mile long by half as broad. Within this

space, excavations have brought to light vari-

ous objects of the usual types belonging to the

industry of the age of polished stone. There
were numerous celts made of diorite or of

basalt, some linoly polished, well shaped, and
with sharp cutting-edges, while others were of a

ruder fabric ; and also several hammer-stones.
Knives, flakes, scrapers, arrow-heads, and
lance-points abounded, made of different varie-

ties of flint, many of which must have been

brought from long distances. Kude clay

vases, hand-made, and some of a large size,

all baked in an open tire, together witli a few

bone implements, complete the catalogue of

objects found. Associated with these relics

were the remains of shell-fish, and the bones

of several species of animals common in neo-

lithic stations, such as the horse, ox, stag, goat,

jMg, wolf, and hare. There was also discovered

a sepulchral grotto containing bones belonging

to nine individuals of both sexes, half at least

of which were those of very young children.

We have good reason to believe that other

similar caverns have lieen either destroyed, or

filled up with the rubbish of the chalk-quarries

that have been extensivelv worked in this lo-

cality. In the absence of a perfect cranium,

nothing more could be determined than that

the type was brachycephalic. From tiie gen-

eral result of all the discoveries, the conclusion

seems warranted that Licea was the habitation

of a large population during the neolithic pe-

riod. Signor IJibeiro, however, brings forward
certain arguments to i)rove the existence of a

second preiiistoric civilization ui)on this same
spot, belonging to the period of transition be-

tween the age of polished stone and tliat of

bronze. But we must confess ourselves unable

to perceive their pertinency ; neither can we
agree with hiui in thinking that any of the im-

plements discovered here have ' a striking paleo-

lithic appearance.'

In the vicinity of Bellas there still exist

megalithic monuments, consisting of a half-

dozen ruined dolmens, in which but little of

importance was discovered, owing to their hav-

ing been visited by previous explorers : never-

theless, two or three singular objects were
found in them, which will be described later.

Hard b}', however, at INIonte Abrahao, there

is a covered alley in an excellent slate of pres-

ervation, which has yielded important results.

It is composed of a polygonal chamber some
ten feet in diameter, and a gallery twenty-

four feet long bj' six wide, extending in an
easterly direction. The walls of the chamber
are constructed of eight large slabs of hard

gray limestone, rough, and entirely unhewn,
planted more or less upright, and projecting

some nine feet above the surfiice of the soil.

It is evident, however, from the inclination at

which the largest stone is placed, that it w:as

not intended to be roofed over by a similar

slab after the usual method of constructing

such monuments. There had first been made
witli infinite toil, by the help of fire, an excava-

tion in the solid limestone strata of the whole
size of the chamber ; and in this the large slabs

were set. Of those with which the gallery was
originally constructed, only three now remain
in place ; but the rows of smaller stones, by
which they had been supported, were discov-

ered when the surface-soil was removed, so

that there can be no mistake as to the exist-

ence and extent of the gallei-y. It is admitted

that dolmens and covered alloys were erected

to serve as burial-places of the men of the

neolithic age : consequently we are not sur-

prised that Signor IJibeiro found this monu-
ment to contain human remains ; but the number
of them was quite unusual, amounting to as

manj- as eight}- individuals. This can be

accounted for bv the fact that certain circum-

stances seem to indicate tliat some of the re-

mains had been interred elsewhere before they

were removed to this resting-place. They were

found in the gallery, as well as in the chamber
;

and it seems reasonable to suppose that there

had been successive Inirials at intervals of

time, and consequent disturbances of the soil,

which would account for the situation in which

many of the bones were found. Their condi-

tion was such as to allow but few inferences

to be drawn as to their ethnic relations, no
whole cranium having been found : suflicient,

however, remained of one, to show it to be
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dolichocephalic, and one of the jaw-bones was

prognatiiic. In this interment, however, was

one peculiarity which we have never seen

noticed before. Over the whole interior, but

parlicularlj' at the eastern extremity- of the

gallery, there was spread a layer of rounded

pebbles, covering the hnnian remains. Thej-

ranged in size from an almond to a lai-ge apple,

and were mostly of quartzite, thougii inanj'

were of limestone, and several of basalt. Evi-

dently they had been brought from the beds

of neighboring brooks lying some three hun-

dred feet or more below the level on which the

monument stood. That they were not in-

tended merely to protect the bodies from wild

beasts was plain, from the fact that the adja-

cent soil was filled with angular fragments of

various rocks equally well adapted for that

purpose. Here we have evidently' a funereal

custom analogous to the heaping-up of cairus

over the dead by many primitive races.

Numerous objects of great beauty and inter-

est were found accompanying the skeletons.

Among them were onlj' four celts ; but there

were no less than one hundred and twenty
flint arrow-heads, verj' inan3' of them of the

choicest workmanship, and including all the

well-known types which are figured in excellent

woodcuts. There were found two very fine

specimens of flint lance-heads, or more prob-

abl3- daggers, more than six inches in length,

and of exquisite workmanship ; and more than
thirt}" knives, ranging in length from five

inches down. There were also scrapers, nu-

merous flakes, and fragments of worked flint

of various sorts. Our author devotes an en-

tire plate to a delineation of some twenty little

instruments, some of whicli he thinks were
" designed for delicate work, such as the sur-

gical operation of circumcision ( ?) , and trepan-

ning." Another of larger size, disk-shaped,

and terminating in front in a little point, and
capable of standing upright on its base, his

imagination has magnified into ' an idol, or

some sort of symbol.' To our more prosaic

vision the ' surgical instruments ' are only ordi-

nary little stone implements, which in this case

happen to be made of transparent quartz

;

while ' the idol ' is merelj' a piercer for making
holes in skins, such as- we have often found
in our Indian shell-heaps.

There were half a dozen objects of unusual
character, which Signor Kibeiro designates as

'war-clubs,' and two others, which he thinks
were 'badges of authority.' They are quite

similar in appearance, are of cylindrical shape,
and made of limestone ; and the largest is

about a foot in length, and nearly two inches

in diameter. A few bone implements were
found, among them a button of a conical shape,

and pierced at the base with two converging

holes. The pottery consisted only of portions

of some half a dozen small, rude vases. Two
ornaments were found of considerable size,

celt-shaped, and made of thin plates of gray
argillaceous schist. One face was smoothed,
and decorated with figures made by scratching

lines upon it in the triangular pattern known
by the name of tiie ' dog-tootli

;

' and it was
pierced with a hole for suspension. Besides

these, two smaller heart-shaped pendants were
found, and more than a hundred beads of
various shapes and sizes, made of different

green minerals, out of which the author has
reconstructed several tasteful necklaces. Tak-
ing every thing into consideration, this covered

alley raaj' be said to be one of the richest ever

discovered ; and we feel grateful to the author

for his careful study and faithf^il delineation

of it.
~

We have already stated that two or three

peculiar objects were obtained from some of
the ruined dolmens. They are made of thin

plates of argillaceous schist, about a foot in

length, and some two inches broad, and are

shaped somewhat like the curved blade of a
sword, having the end rounded, and pierced

on the back side with a hole for suspension.

Both surfaces are smooth, and are decorated

with varying patterns of ' dog-tooth ' orna-

mentation. Two similar objects have been
previously discovered in Portugal ; but we are

confident they have never been met with else-

where, and their use is entirely unknown.
The third object is a sort of stone hoe, accord-

ing to our author's opinion, shaped very much
like a human foot, and having the lower por-

tion of the leg for the handle, the top of which
is sharp enough to be used as a scraper. Ob-
jects similar to this have been discovered in a
cave a short distance to the south.

The Serra (or mountain) of Cintra lies due
west of Bellas, and somewhat more distant

than the latter place is from Lisbon. It is the

most picturesque of all the mountains in the

vicinity', and attains an elevation of over four-

teen hundred feet. At the very summit is

an artificial excavation in the porphj-ritic and
granitic rock, divided into two portions. The
inner chamber is circular, with a diameter of
twelve feet, and height of nine ; the other is

a kind of open vestibule about eighteen feet

square ; and the two are connected by a short

covered corridor, while the interior of the whole
monument is lined with a wall of rough stones.

In it were found a flint knife, or saw (an ellip-
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tical shaped iinplemcnt, toothed around its

whole exterior), and a few worked Hakes.

Fragments of clay vases of various shapes and
sizes abounded, many of them having a 'her-

ring-bone ' pattern of ornament incised upon
them. All of these objects evidentlj' belong

to the neolitliic period ; and the monument
itself resembles a sort of combination of the

dolmen and tiie sepulchral grotto.

But a novelty among neolithic interments

seems to have been discovered at Follia das

Barrndas, a short distance to the north-east.

This is excavated in the natural soil, a white

limestone and green marl, and has almost the

shape of a covered alley, twelve j'ards long,

extending east and west. The circular cham-
ber at the west was divided by pieces of thin

flagstone into partitions intended to contain

human remains, of which as many as twelve

were found, but in so bad a condition as to be

useless for study.

Accompanying tiie remains were a flint pon-

iard, two ver\- fine lance-points of unusual size,

and seven large knives ; also a long cylindrical

stone ' war-club,' similar to those previously

described, but more handsomely ornamented,
and two of the ' badges of authority.' A flat

pendant, like those alread.v spoken of, and
fragments of a few rude clay vases, completed
the funeral furniture. But it should be noted,

that both in this sepulchre, and the one last

described, there was found a large number of

the same kind of rolled pebbles as those which
occur so conspicuously in the covered alley of
Monte Abrahao.

In concluding this brief account of Signor
Kibeiro's interesting researches, we can onlv
express the hope that his recent death, which
all lovers of knowledge must deplore, maj- not

deprive prehistoric students of the publication

of the remainder of the work.

THEORETICAL METEOROLOGY.
Theoret'ische meteorologie. Ein versuch die erschein-

ungcn ilea luflkreises auf grumlge.feize zuriickzu-

Jiihren. Von .^LBEnx R. v. Millkr-Hadekfei-S.
VVien, Spielhagen S)- Schurich, 1883. 130 p. 8°.

TuK past twenty jears have witnessed a great

advance in the science of meteorologv, viewed
from a theoretical stand-point. Previous to

this period, the laws deduced were derived
empiiically from the observations made ; and
this is largely true at the present time. The
attempts to place the science upon a firmer

basis by l)uilding ui)()n well-established phj'si-

eal laws, and deducing conclusions by strict

mathematical processes, have met with decided

success. Hut this branch of meteorologv is

3et largely undeveloped : consequently there

is no treatise tliat covers the ground satisfacto-

rily, and tiiei'c is a large gap between deductive
meteorolog}' and the inductive conclusions upon
which meteorological text-books are based.
The mathematical papers are scattered in the

volumes of scientific journals, or published in

separate form. Even if they were collected to-

gether, and their contents condensed into one
treatise, the result would lie unsatisfactory. It

would be found that a large majority of famil-

iar phenomena are yet unaccoiuitcd for, and
that many of the conclusions reached by theo-

retical methods cannot be used for further in-

vestigations, on account of assumptions made
for the sake of simplifying the work, but which
are unwarranted by observed facts. The hope
of meteorology as an exact science, tiowever,

lies in the success which will attend these theo-

retical investigations in the future ; and there-

fore any treatise devoted to this branch of the

science is welcomed, however fragmentarj- it

ma}' seem to the reader.

The latest i>ublication upon theoretical mete-
orology is this octavo of a hundred and thirty

pages, by Professor Miller-IIanenfcls of Graz.

It is confessedly- incomplete, but seems to be

worthy of the attention of the student. As
its title implies, it is an attempt to refer at-

mospheric phenomena to fundamental laws.

The author is not a practical meteorologist, but

a mathematician, who treats the phenomena
discussed as mechanical problems as far as

possible, iiolding tiiat the first tiling necessary

is to establish the fundamental laws of meteor-

ology, and afterwards to build upon this secure

foundation. In the first section the laws of

IMariotte and Gay-Lussac are treated, the

method giving essentially the same result as

that deduced by Riihlmaini in his well-known
barometric formula. Passing then to the move-
ments of the atmosphere, tiie author discusses

first its general movement, and tlieu the laws

of the winds, the latter subject occupying a
large part of the treatise. The laws of ascend-

ing currents as developed by Hann are briefly

referred to. and the laws of moist air-currents

also discussed, the formulae for which are based
upon Ilildelirandsson's exposition of Dalton's

law. The fundamental laws of thefmodynaraica

are the basis of the discussion of the disturb-

ances of density giving rise to winds. Numer-
ous theorems are laid down in connection with

the phenomena of tiie winds, and it is recog-

nized that differences of temperature are the

original cause of them. The diurnal change
of the barometric pressure is explained in a
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maimer not unlike that usnallj- followed, and

the belief is expressed that tlie moon has an

effect upon the atmosphere which would appear

by a proper tabulation of barometric observa-

tions.

The above summaiy is sufficient to give an

idea of the scope of the work. It is intro-

duced to the public bj' Dr. Julius Hann, who
remarks, with regard to deductive investiga-

tions, "Even where results derived dcduc-

tivel}' find no immediate application in nature,

since the actual conditions are never so simple

as those which must furnish the basis of the

conclusions reached, 3"et the}' are of great in-

terest and value in advancing knowledge, since

they increase our insight into the nature of

phenomena, and open the path upon which, in

the course of time, we shall attain to their com-
plete understanding."

Tlie execution of the author's design, how-
ever, is not wholly satisfactory'. On account

of the fragmentarv nature of the work, it is

often difficult to understand the bearing of the

subjects discussed, or to see what use can be
made of the formulae derived. It is also not

alwaj's easy to follow the author in his argu-

ment, and eonseqneutly the general eft'ect upon
the reader is one of disappointment. The
treatise does not merit the title which is given

it, though it ma}' furnish useful suggestions to

those who are investigating the subjects which
it discusses.

HISTORY OF LAND-HOLDING.

The earlij history of land-holding among the Germans.
By Denman- W. Ross. Boston, Soule §• Bugbee,
1883. 8 -I- 274 p. 8°.

This work of Mr. Ross starts from the prin-

ciple of individual ownership and isolated

farmsteads, as the primitive usage of the Ger-
manic nations. The evidence for this the au-
thor finds in the sixteenth chapter of the
Germania of Tacitus, in which he explains
the vici to be villages, not of free tribesmen, as
is generally assumed, but of serfs. Of commu-
nity of ownership he finds no evidence, either

in Caesar or Tacitus. In the period of the bar-
barian laws, too, the facts which have usu-
ally been understood to point to common or
collective ownership he explains as meaning
undivided property. He has no difficulty in

proving the general prevalence of the principle
of individual ownership at this latter period, so
far as the laws and other documents of the
period afford any evidence. That ownership is

common wherever it appe.ars in these docu-

ments, is as a rule temporary, and subject to

individual claims, seems also fully established.

The gap in the evidence is as to the two or

three centuries which intervened between Taci-

tus and the barbarian codes,— a gap wliich is of

no importance, if his interpretation of Tacitus

is correct, but which leaves room, if that inter-

pretation be not accepted, for the development
of free village-communities in this interval,

whicli may then, in some cases, have survived

to a later period, by the side of the system of

individual ownership which we must accept as

the prevalent one for this period.

After developing these general principles,

Mr. Ross proceeds (p. 20) to show how the

isolated household may, in the course of a few
generations, have developed into a clan-village ;

here, again, into a community of ownership
which is not really corporate in character, but

is on its way to divided and individual owner-

ship (p. 38). The rules and usages of the in-

heritance and transfer of land are described

with great fulness, after which the usages
which appear to tell in favor of an original

collective ownership— the rights of vicini to

exclude strangers, to purchase in preference

to strangers, and to inherit in case of lack of

heirs —-are discussed. Certainly these usages,

which, it must be admitted, may accompany
a system of private ownership, are, neverthe-

less, most easily explained on the assumption
of a previous condition of collective ownership.

We cannot think the explanation given on

p. 52 to be wholly satisfactory.

The breaking-up of the clan-system is next

considered, this being effected especially by
female inheritance, adoptions, and alienations.

An important topic is the founding of free col-

onies, off-shoots of the clan-communities, but
modelled upon the serf-communities ; and their

organization and management are described

with great fulness and lucidity. The relation

between these free villages and the serf-villages

— clan-villages of proprietors and of tenants
— is discussed; and there is much here that

would apply equally well to the village-com-

munity theory. They are indeed essentially

the same in character with those assumed by
that theor}', only that they are represented by
Mr. Ross as a later outgrowth instead of a
primitive organization. The essay (which
occupies 100 pages) ends with some brief con-
siderations upon immunity, primogeniture, etc.

The conclusions of the essay are supported by
a mass of ' Notes and references,' occupying
about 130 pages, and containing copious ex-
tracts from documents. There is a full index.
This book is every way a thorough piece of
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work, which certainly places the village-com-

munity theory upon the defensive, and over-

throws a considerable part of its assumptions
;

and, apart from its controversial character, as

a ' history of land-holding ' it possesses the

highest value.

WEEKLY SUMMARY OF TEE PROGRESS OF SCIENCE.

MATHEMATICS.
Hyperelliptic integrals.— The full title of this

p.ipor by >I. St.imle is " Goometiische deutung iler ad-

ditiou«theoreme der liypcrelliplischeu iiitegiale und
fnnciioneii t'rster oidiuing im systenie der confocalen

fliicUen zweiteu grades." Only a brief notice of M.
Staiule".s paper is possible in this place, although its

importance makes it worthy of a much more ex-

tended one. The paper is divided into five chapters.

In the first chapter the author considers the gemuetric

sigiUticaiicc of the symmetric algebraic functions of

two independent variables, and the differenti.als

of the integral functions of an hyperelliptic form
{ijehilde) of deficiency (iieschleclil). The second chap-

ter treats of the repre-^entation of the (/ehiUle in

systems of cmifocal surfaces by aid of hyperelliptic

functions, and opens by the introduction of certain

transcendental parameters in place of the usual

elliptic co-ordinates. An expression is also given

of the homogeneous point co-ordinates in space in

terras of products of the double thet.a-functions, and
also of homogeneous plane co-ordinates in space

by aid of products of two doub!n theta-functions.

The third chapter is of particular interest from a

purely geometrical point of view. In this the author
considei-s the relations of the addition theorem for

hyperelliptic integrals to systems of eonfocal sur-

faces, treating particularly the reduction of given

suras of three integrals tosum-^of two integrals of the

same kind. The fourth and fifth chapters have not

yet appeared, but the author mentions their con-

tents. C'liapter four is to treat of the ray-systems of

common tangents to two eonfocal surfaces ; and chap-

ter five is to be devoted to a geometrical interpreta-

tion of -Vbel's addition theorem, by aid of which the

reduction of the sum of any four of the integrals in

question to the sum of two integrals of the same
kind is arrived at by a purely geometrical process. —
(il/«(/i. rtJiH.. xxii.) T. c. [471

Discontinuous groups of linear substitutions.
— The complete title of M. Picard's ijaper is "Sur
une classe de groupcs discontinus de substitutions

lin^aires ct snr les fonctions de deux variables ind6-

pendantes rest.ant invariable p.ar ces substitutions."

The theory of the elliptic functions has given the first

.example of a uniform function of a variable which
does not change for a group of an infinite number
of linear non-permutable substitutions effected upon
the variable. The modular functions, i.e., the func-

tions arising from considering the modulus as given

by the ratio of the two periods, was for the first con-

sidered by M. nermite. M. Poincar^ h.as treated in

his theory of the Fuchsian functions, in all its gen-

er.ality, the subject of functions of one variable which

are reproduced by a group of an infinite number of

linear substitutions. 51. Picard, in the present me-
moir, proposes to consider functions of two independ-
ent variables which may be considered as analogous
to the elliptic modular functions. He shows, first, that

the Abelian functions do not conduct to functions

entirely analogous to the modular functions, and
illustrates this by the Abelian functions of the first

order. But by taking the case of the Abelian func-

tions of the second order, i.e., of three variables, he
has found an indication of the desired extension, and
hopes in a future paper to enter more fully into the

subject of functions of two variables which .are anal-

ogous to the modular functions. The present paper
is interesting as pointing out the difficulties, and indi-

cating the manner of overcoming tliem, in an entirely

new department of the theory of functions.

—

{Acta

math., i.) t. c. [472

PHYSICS.
Target-shooting. — From Liagre's theory that

errors in target-shooting are compounded of errors

in sighting and in levelling, each of which follow in-

dependently the law of error, it was .shown by Mr.

C. H. Knmmell that shots of equal probability are

arranged in ellipses, which can be reduced to circles

of shots uniformly distributed, the integration being

much simplified by using the reduced distances and

directions. Sir J. Ilerschers 'even-chance circle'

(ellipse, more generally), the one hit or missed with

equal probability, can be deduced from the shots

actually found in any given circle (ellipse), the most

reliable result being given by the one containing the

greatest number of shots, whose radius (mean semi-

diameter) is the most probable shot. The number
of shots falling within this ellipse shouM be about

thirty-nine and one-half per cent. The equations be-

tween the even-chance shot (p), the most probable

shot (e), and the average shot (ro), are—

rv/2«2. r„ = t\|.>

In determining those from the sums of squares of

the vertical and horizontal co-ordinates of the sepa-

rate shots, the number that miss the target .should be

considered. The probable position of centre and

axes should not be calculated from the observations,

unless the true positions are unknown. A target of

ninety shots at eight hundred yards' range, by the

Irish team at Creedmoor in 1874, gave discrepancies

of less than five per cent between observation and

theory, in the number of shots within successive

rings. One of fifty pistol-shots, at fifty yards' range,

showed a similar agreement.

—

{Phil. sue. Wash.,

mcUU. sect. ; meeting 'Sov. 21.) [473
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ENGINEERING.
Honigman's fireless locomotive.— Mr. Honig-

raan constructs an engine in which the steam is sup-
plied by evaporation from a charge of water which is

furnished to the boiler at the station, and there
brought up to the required temperature and pressure.

The shell of the boiler is surrounded by, or may en-
close, another vessel, between which and the boiler a
narrow space is left, which is filled with caustic soda.
The exhaust-steam is discharged Into this mass of
soda, which at once absorbs it; and the absorption
gives rise to a large amount of heat, which is in turn
given out, and returned to tlie water in the boiler,

where it produces an additional quantity of steam;
and the latter, being exhausted into the compartment
containing soda, gives rise to additional quantities
of heat; and thus the process is continuous, and
the locomotive continues to exert its power, until the
solution of soda becomes so far saturated that it can
no longer take up the exhausted steam, and supply
heat to the boiler, with sufficient rapidity to enable the
engine to do its work. When this state of affairs is

reached, the engine is recharged, and is again sent out
on the line. The soda removed from the exhausted
engine is placed in an evaporator and deprived of its

moisture, and is then again ready for further service.

This seems to be the first attempt to make practical

application of the now well-known principle discov-
ered by Faraday sixty years ago, and probably even
earlier known on the continent of Europe. It is re-

ported to be tolerably successful, and likely to have
practical use where the presence of a fired engine is

notpermissible. — (io?id. engineering, Aug.) li. ir. t.

[474
Compound locom.otives in Europe.— Mr. Bor-

ries has read a paper before the Union of German
engineers, relating the progress of the compound en-
gine on German railways. They were first intro-
duced by A. Mallet of Paris. There are now forty
of these engines at work. They are worked either
simple or compound, as desired. They are economi-
cal, and may be worked with a wide variation in the
amount of power developed, but are somewhat com-
plicated, do not distribute the steam in the manner
sometimes found practically desirable in working, and
the action of the steam during compression leaves
something still to be desired. Mr. Borries has en-
deavored to obtain a system which should permit the
use of double expansion at all times, should be sim-
ple, and should permit the proper adjustment of the
ratio of expansion at any time, if possible. At start-

ing, steam is admitted to both cylinders, reaching the
large engine-cylinder through a ' reducing-valve;

'

but, after starting, the machine works as a compound
engine. At all points of cut-off, he gets nearly equal
work done in each cylinder. The engine works easily,

and no spark-arrester is needed. The excess of weight
and cost is about four per cent above that of other
engines: the gain in power is six per cent, and in

economy of fuel nine and a half per cent. The en-
gine is considered a success. The best results are
reported from passenger-engines thus constructed. —
{Land, engineering, Aug.) r. h. t. [475

Finishing rails.— M. Oazan writes lo La niHnl-

lurgie, saying that the chemical composition of the
steel has very little to do with the strength of the rail

:

it depends more upon the temperature at which the
rail is finished in the mill. Those finished at a high
red heat, and which are recognizable by their blue
tint, are more brittle and weaker than those which
are finished at a lowei- heat. The latter arc usually

covered with a reddish colored layer of oxide. In the
former case the fracture exhibits a granular, and in

the latter case a good steely, surface. M. Gazan thinks.

that, in the former case, time is allowed for the for-

mation of crystals which cannot be produced in the

latter. If the red-hot metal he worked until it has
fallen below the red heat, it does not exhibit crystal-

lization. — {Itailway rev., Sept. 8.) r. h. t. [476

Compound engines and boilers. — Mr. M. Cor-

yell, a member of the U. S. naval advisory board,

writes that good results have been obtained from
recent compound engines! Pressures rarely exceed

100 pounds per square inch (8 atmos. nearly, absolute

pressures); but he thinks 150 (11 atmos., absolute)

can be carried by adopting, instead of the 'Scotch

boiler,' a boiler of but 6 feet diameter (1.8 metres),

with cylindrical shell and set in brick-work, — apian

of which great distrust has hitherto been felt by en-

gineers. He suggests a still better scheme, however,
— a water-tube ' sectional ' boiler, safe for 200 pounds.

This would permit fire-sui-faces of but a quarter-inch

(0.6 centimetre) ii-ou. The use of fire-brick furnace-

walls is found to give some economy of fuel. He has

found high pressures and great expansion to give

good results, and states that at least one successful

designer would exceed 20 expansions, — a proposal

which is not looked upon with favor by leading en-

gineers. Mr. Coryell would use the beam-engine for

screw-ships on account of its perfect balance. He
states that engines of 6 feet stroke are in use, making
60 revolutions per minute with 00 pounds (5 atmos.)

of steam and a cut-off at .5 inches (i.e., a ratio of ex-

pansion of 14.4), and that these engines have been in

successful use for nine years, making voyages of five

days without detention and with economy. Engines
of 88 inches (2.23.J metres) stroke have averaged 58,

and have sometimes made 71, revolutions per minute.
He thinks 4 feet (1.22 metres) the shortest advisable

stroke for marine engines, and believes that twice

that length will ultimately become common. — {Mech.
eng., Sept. 20.) R. H. T. [477

CHEMISTRY.
{Gcnentl, phydcal, and inorganic.)

Active oxygen.— For the purpose of testing the

accuracy of his conclusion relating to the action of

moist phosphorus on carbonic oxide, which seemed to

be disproved by the results of Kemsen and Kaiser

"

(Science, i. 704), E. Baumann has repeated his ex-

periments, using apparatus closed with glass stoppers,

and taking every precaution to avoid contact of the
gases with organic matter of any kind. In one experi-

ment, seven hundred cubic centimetres of carbonic
oxide, diluted with air, after passing through the ap-
paratus, in fifteen hours gave 36.6 milligrams of
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carbonic dioxide, or 2.fi % of the carbonic oxide was

converted into carbonic dioxide. In a second experi-

ment, thirty litres of air containing 2.45 litres of car-

bonic oxide, when passed through the apparatus, in

twelve hours gave 04. (i milligrams of carbonic dio.xide,

or 1.3 %. The temper.ature varied between 20° and
20°. Bauniann found, further, that hydrogen per-

oxide was not produced when air was passed over

palladium hydrogen, although carbonic oxide was oxi-

dized to a small extent. He concludes, with Hoppe-

Seylcr, that this oxidation is due to the presence of

oxygen in its active condition. — {Berichte deutsch.

cliem. geseUxch., xvi. 2140.) c. F. M. 478

Determination of the atomic weight of anti-

mony.— J. lioMgartz prepared metallic antimony

from autimoniuus chloride, which had previously

been purified by six or eight fractional distillations.

The melal was separated by electrolysis according to

Classen's method, and it was converted into the sul-

phide by heating witli potassic sulphide. Determina-

tions of sulphur in the purified sulphide were made
by Classen's method; viz., by oxidation with hydric

peroxide, and weighing the sulphuric acid thus ob-

tained as baric sulphate. The mean of twelve deter-

minations gave 120.193. — {Herichie deutsch. chem.

geselhch., xvi. 359.) c. F. M. [479

AGRICULTURE.
Conductivity of soils. — Wagner has made a

somewhat extended investigation of the thermal con-

ductivity of various constituents of soils and of the

effect upon it of alterations in the structure of the

soil and in its moisture. The materials used were

quartz sand, kaoline, precipitated calcium carbonate,

ferric hydrate, peat extracted with acid and alcohol,

and artificial humus prepared from sugar. The
quartz was founii to be the best coiuluctor, and tlie

humus the poorest, while the other^mateiials occu-

pied intermediate positions. The differences were

small, however, and of little significance, compared
with those due to differences of lextme, compactness,

and moisture. Experiments with two natiu-al (cal-

careous) soils showed that heat was transmitted more
slowly in a loose soil than in the same soil compacted,

and that these differences were greater the greater

the water-content of the soil. The latter factor, in-

deed, seemed to have more influence than any other.

Its efifect is due, .according to the author, to the fact

that it is a somewhat better conductor than the air

which it replaces in the interstices of the soil. The
heat was transmitted horizontally, so that there was
little chance for the transmission of heat by convec-

tion. The effect of compacting the material was also

studied on the six soil-ingredients mentioned above;

and the compacted material was found to transmit

heat better than the loose, in every case except the

lunnus, of which the reverse was true. The con-

ductivity was found to increase with the size of the

particles or aggregates of which the soil was com-
posed. Observations were also made on the daily

variations of temperature at different depths in sand,

clay, and peat. The variations were greatest, and
extended to the greatest depth, in the sand. The

peat stood at the opposite extreme, and the clay be-

tween the two; in these respects, their positions cor-

responding to their relative conductivity as previously

determined. — (Fomclir. ayr. i>liy.iili., vi. 1.) ii. P. A.

[480
GEOLOGY.

Lithology.

The Maine building-stones.— It is well known,

that, at the time Dr. Hawes was attacked by the ill-

ness which terminated so fat.ally, he was engaged in

the microscopic study of the United States building-

stones. It has been hoped that some one would be

able to take up his unfinished work, and, in justice to

his memory, render him credit for all that he had

done. Whether this desirable work will ever be ac-

complished is a problem for the future. Meanwhile,

the Maine building-stones collected for Dr. Hawes's
work have been the subject of a recent paper by Mr.

G. P. Merrill. These rocks, together with much data

relating to their use, etc., were collected by Mr. J. E.

Wolff, now of the Northern transcontinental survey.

Mr. Merrill classes these building-stones under

biotite granite, biotite muscovite granite, hornblende

granite, hornblende biotite granite, biotite gneiss,

biotite muscovite gneiss, diabase, olivine diabase, and

argillite or slate. Of the eighty-three (juarries in

Maine in 1SS0-S2, seventy-four are of granite or

gneiss.

The granites vary in color from a light to dark

gray, and from a light pink to red. In texture they

vary from fine, even-grained rocks, to coarsely granu-

lar ones, containing orlhoclase crystals an inch or

more in length.

The constituents are quartz, orlhoclase, plagio-

clase, biotite, or hornblende, with or without musco-

vite, apatite, magnetite, zircon, epidote, sphene, rutile

microcline, and iron pyrites.

The paper is accompanied by descriptions of the

microscopic characters of the granites, which are of

value to all interested either in lithology or building-

stones.

The gneisses are similar to the granite, and, so far

as the present writer's observations have gone, they

are of the same origin.

Diabase, under the name of black granite, is quar-

ried at three localities in Maine,— Indian River in

Addison, Addison Point, and Vinalhaven. The first

locality produces a nearly black rock composed of

plagioclase, augite, magnetite, apatite, and secondary

hornblende and mica. The other localities produce

a similar rockj with the addition of olivine and chlo-

rite.

It is a remarkable freak of fashion which renders

rocks of such undesirable composition so much sought

for, and extensively used, for poli.-^hcd monumental

and ornamental work used out of doors, for which

they are entirely unfit. This well illustrates the

wide-spread ignorance, even among architects, of

the properties of building-stones, even if New York
and Boston, coupled with Harvard university, did

not furnish striking examples.

Mr. Merrill's remarks on the properties of building-

stones need to be received with caution, especially
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those regarding some of the red granites of Maine

;

for he has probably never seen them after their pol-

ished surfaces have been long exposed to the weather.

— {Proc. U. S. nat. mvs., vi. 105.) m. k. w. [481

MINERALOGY.
Cassiterite.— W. P. Blake notes tlie occurrence

of cassiterite as stream-deposit, as well as in place in

the Black Hills, Dakota. It occurs in a coarse crystal-

line granite, yielding sheets of mica of commercial
value, and large cleavage blocks of felspar. In addi-

tion, spodumene is found abundantly in gigantic crys-

tals. — (/Imer. Jo!(r(i. sc, Sept.) s. L. P. [482

Lithiophilite.— Two analyses of this manganese
variety of triphilite are given by S. L. Penfield, — one
from a new locality in Norway, Me. ; the other from
Branchville, Conn. The analyses fully substantiate

the formula of the species LiMnP04, in which a part

of the manganese has been replaced by iron. — {Atiter.

Joini-n. sc, Sepf.) s. L. p. [483

Augite.— Tlie calculation of several augite analy-

ses is given by C. Doelter, in which he shows, that in

addition to the usual meta-silicate, R"2Si..05, the alu-

mina and alkali, when i^resent in various amounts,
are united in molecules of the general formula,

K"E'".,SiO^, of which he recognizes the following

distinct molecules, wliich are isomorphous with each
other and with the meta-silicate R"oSi.,06:—

MgAI,SiO„ MgFe"',SiOc
Fe"AI.,SiO„ Fii"Fe"'„SiO„

C:iAl,SiO„ CaFi;"'„BiO„

Na.Al.SiOe Na„Fe"'„SiO„

(Min. petr. mitih., V. 22i.) s. L. p. [484

BOTANY.
Hybridization of Zea. — Dr. Sturtevant writes,

concerning the supposed direct manifestation of hy-
bridization in the fruit of the first year, " We have
as yet no station data whereby this belief can be veri-

fied." — {Eep. N. Y. exper. stat., i. 1SS3. ) w. t. [485

Fed and unfed sundews.— Biisgen briefly re-

views tlie experimental efforts thus far made to de-

termine the value of animal food for carnivorous
plants, and gives the results of some feeding-e.xperi-

ments with Drosera rotundifolia carried on by him-
self at Strassburg.

To avoid the inequality certain to exist in plants

gathered from their native habitat, containing unequal
quantities of reserve material, and of different ages,

Biisgen used seedlings, arguing that the slight weight
(.02 mgm.) of the seed, and especially of its nutrient
contents, renders the dry weight of all plants essen-
tially equal at the beginning of the experiment. By
averaging the results obtained from many plants, in-

dividual peculiarities could be eliminated for the most
part; and, by subjecting the seedlings to fluid-cul-

tures with different fluids, the necessity of nitroge-
nous compounds in the water absorbed by the roots
was susceptible of determination.

All of these possibilities were not realized in the
exijerinients reported, which extended through two
seasons, since comparatively few plants were experi-
mented upon, and these were cultivated on cakes of

peat of unknown composition, saturated with the

cultiu-e-fluid used. The results were measured by
the size and vigor of the grown plants, their fruitful-

ness, and, finally, the dry weight of all their parts.

Without giving the details of the experiments,

—

which, though not perfect, appear to be the most
satisfactory yet performed,— we may state that they

seem to show quite conclusively that plants of this

species, properly fed with animal matter (aphides)

through their leaves, are individually stronger, more
fruitful, and of greater weight, than those subjected

to the same conditions but unfed ; thus corroborating

the conclusions of Francis Darwin, Kees and Keller-

mann and v. Kaumer. It seems, however, as if the

organic nitrogen cannot wholly replace that derived

normally through the roots, but appears as useful

for the plant only when supported by a certain

quantity of nitrogenous salts (cf. Liebig, 'Die chem.

in ihrer anweud. auf agric. u. physiol.,' i. 4:30). —
(Bot. zeitunu, nos. 35, 3U.) w. t. [486

ZOOLOGY.
Animal chlorophyll.— Th. W. Engelmann main-

tains that the <liffuse green observed by him in

certain Vorticellas is genuine chlorophyll, and not

due to the presence of any vegetable matter. The
species was found near Utrecht, and is related to V.
camijanula. The green coloring is diffuse, but is

restricted to the ectoplasm. To study it, Engelmann
employed the bacteria method, and found that the

bacteria accumulated about the anitnalcule; whence
he concludes that the green produces oxygei\. Ex-
amined with the microspectroscope, the activity of

the green Vorticella, as measured by the gathering

of bacteria about it, varies in the same way, accord-

ing to the wave-length of the light in which the ani-

mal lies, as does the activity of vegetable chlorophyll

under corresponding circumstances. From these and
other observations, Engelmann deduces the existence

of true living chlorophyll, not of vegetable origin

in this j)rotozoon. The article is a contribution to

the controversy concerning the existence at all of ani-

mal chlorophyll. [Engelmann relies upon the distri-

bution of bacteria in the field of the microscope as a

test for the distribution of oxygen. It is obviously

hazardous to assign to living organisms whose pecul-

iarities are most imperfectly known the value of a
specific chemical test. We must look upon the ' bac-

teria method ' with suspicion, because the idea, which
is very ingenious, does not rest upon an established

certainty. {Re}).)] — (PfiiXijefs arch, physiol., xxxii.

80.) c. s. M. [487

Morphology of the primitive streak.— Eepia-

choft' has confused the primitive mouth (lu'numd)

with the blastopore. Owing to this, he attempts to

disprove the connection of the primitive streak and
groove with the primitive mouth by insisting upon
the well-established point, that the blastopore is con-
nected only with the posterior end of the primitive

groove, overlooking the fact that the blastopore corre-

sponds only to the posterior part of the primitive

mouth, the edges of which unite all the way in front

of the blastopore to malce the primitive streak and
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groove, if tlie latter is piesoiit. There appears to be a

widespread difficulty in comprehciiditig the concres-

cence of llie edges of the primitive month to form
the axis of the vertebrate body. — {Zool. anz., vi. o6.">.

)

c. s. M. [488

Coelenterates.

The life-history of American medusae.— .M-

though Turrito])sis is one of our most interesting

hydromedusae, its metamorphosis li.is been entirely

unknown. Brooks has added to McCrady's graphic

description of the adult an .account of the larva and
of the changes through which the young medusa
passes. The larva is very similar to Tubiclava All-

man; and the medusa buds are carried upon short

stems which grow out from the main stem, just be-

low the hydranth. When set tree, the medusa has

eight tentacles and a short simple probo.scis; but the

endoderm-cells of the radial canals soon become
thickened to form the great cellular peduncle, which
is the most characteristic mark of the genus. Adult
specimens of Turritopsis often contain the singular

Ounina larvae which were discovered in this situa-

tion by McCrady.
Nemopsis liachci is another very common medusa,

tlie young stages of wliich have liitherto escaped ob-

servation. Brooks has reared it from a Bougauvilleia,

and has traced tlie metamorphosis of llie medusa.
Phortis gibbosa McCr. has been reared from a very

singular canipanularian hydroid which was washed
jishore in great abundance at Fort Macon, on denuded
Aglaophenia stems. Only one medusa escapes at a

time, and this soon becomes larger than the entire

gonotheca. The order in which the tentacles appear
is shown in the following diagram.

The larva of Amphinema apicatum Haeckel is a

Perigonomus, which grows upon the sand-tubes of

Sabellaria. When set free, the medusa has no trace of

the apical process, whicli is an adult feature, although
it has usually been regarded as a larval characteristic.

When five days old, the medusa begins to assume
the adult form : the apical process is developed, the
umbrella becomes like that of the adult, the oral folds

appear, and the upper end of the proboscis becomes
enlarged. — [Stud. hUA. lab. Jolinn Ilujik. uith-.. ii.

40.5.) AV. K. u. [489

Moll asks.

Extramarine moUusca of Nevsr Guinea. — Tap-
parone (Janefri has unilerlakcn a gencTal work on
the mollusta of New (iuinca, of which the first part

has just appeared in the shape of a fine octavo vol-

ume of three hundred pages and eleven plates. In
proof-reading, typograpliy, and illustrations, it pre-

sents a marked and favorable contrast to many Italian

.scientific publications. The second volume will con-
tain the marine niollusks: the others find a place
liere. From such a region many novelties might be
expected. The author, however, is conservative ; and
the divisions newly proposed are not numerous,
though a considerable number of new species are de-
scribed, ami illustrated. Bcllardiella (Martensiana)
from Port Dorey is a Pupinella in which the peristo-

mal sulcus is replaced by a tube pi steriorly directed,

behind the lip. Sulcobasis and Crisiigibba are sec-

tions of Heli.\-, typified by H. snlcosa Pfr. and H.
torlilabia Less, respectively. Cyelotropis (papuana)
differs from Assiminea Ijy its perforated base. Phy-
sastra lesembles a thick-shelled reveised Limnaea
with a dehiscent epidermis. We doubt if it should
be referred to the Physidac. Lastly, the section

Microdontia is proposed as a section of Unionidae
for U. anodontaeformis, in which the anterior cardi-

nal teeth are thin, compressed, and Jicarly parallel

Willi the margin.

Besides full descriptions or synonymy of species, the
work contains useful tables showing thh! exact distri-

bution of each species and group of species, as far as
known, and also dissections of the generative organs,
and ilhistrations of the dimtition of a number of spe-

cies. The work will also appear as volume six. of

the Annals of llie Musoo civioo of Genoa, and is pro-
vided Willi a ^iiod index. — w. ii. u. [490
Structure of the oyster-shell. — Observations by

Osborne sliow that the shell is formed by the crys-

tallization of lime in the conchioline (not, as stated,

chitinous) layer, as is generally believed. The struc-

ture of other species was found less easy of inves-

tigation; and the complexity of structure in many
molluscan shells would indicate that the process of
formation is not universally the same. — {Slud. biot.

lab. Johns Uoplc. univ., ii. 4.) w. ii. d. [491

Slime-spinning by Arion hortensis. — Mr. Roe-
back, having received a specimen an inch long, ob-

served it crawling on a flat paper-knife, from which
it projected in-a horizontal posiiion into the air. with
only the end of its tail touching the knife. Emit-
ting a thread of slime, it hung by it to a distance of

four inches; and when, on reaching a support, the

thread was severed, it inimcdialely shrank into a
niinute, scarcely visible point of slime. — (Journ.

con.c/i., July, 1SS3.J w. u. n. [492

Insects.

Distribution of the Occident ant'— liev. Dr. H.
C. McCook made a comniunication on the geographi-

cal distribution of the Occident ant, I'ogonomyrmex
occidentalis. The specimens upon which the com-
munication was based were collected by Prof. J. E.
Todd in Dakota. lie reporls that the species is con-
fined to the bottom-lands along the Missouri River,

and has not pushed eastward through the territory.

This corresponds remarkably with Dr. McCook's con-

clusion, both from his own observations and those

made under his direction by Dr. Horace GrifiBth of
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Marengo, lo., thai this ant <Ioes not dwell east of the

Missouri River, in Missouri, Iowa, and Minnesota
;

that it avoids eastern while abounding in western

Nebraska; and that it is not found in Kansas farther

east than Brookville, which is near the site reported

by Prof. Todd. The structure of the ant-hills, ami

the harvesting habits of tlie species, were described.

Mr. T. Meehan, to whom had been referred a small

quantity of the dCbrLt collected from one of the nests

by Prof. Todd, reported that there were no seeds

among the pebbles, but that tliere were a number of

calices, or undeveloped capsules, of a leguminous

plant, Dalea alopecuroides, which is common on the

plains. Dr. McCookhad been puzzled to explain why
such intelligent creatures should be detected in har-

vesting immature seeds, until, upon inquiry, he found

that leguminous plants have a succession of flowers;

so that there may be mature seeds and flowers on a

plant at the same time. It is evident that the ants

were not harvesting out of season, but were occasion-

ally deceived, and cast out to the refuse-heap the

calices that contained no edible seed. — [Acad. nat.

sc. Pliilad.; meeting Xov. 21, 1883.) [493

Dipterous'maggots in man.— Dr. Samuel Lock-

wood exhibited a full-grown dipterous larva taken

from the inner ear of a man at Paterson, N.J., Aug.

oO. There was a perforation of the membrana tym-

pani. The man had suffered seven days from its

presence. The grub had entered the outer ear, but

eluded an attempt to extract it by re-entering tte

drum. Appearing again in the external ear, it was

extracted with forceps, and kept alive for several days.

He referred to certain papers read to the society (one

in 1880, and a sequel in 18S1), in which he described

specimens of dipterous larvae passed by a man in

large numbers, and which he determined to be larvae

of Sarcophaga carnaria and Anthomyia canicularis,

which had come of eating tainted cold meat and cold

boiled cabbage. He had also shown a larva, which

he could not determine, which had been vomited by

a girl. The larva taken from the man's ear he had
determined to be the viviparous flesh-fly, Sarcophaga

carnaria, and thought that the man had eaten meat
on which were the freshly laid larvae, which, being

very sm.all, might easily be unperceived. If the man
had coughed during the eating, he might have thus

thrown oni' of Ihe larvie against the entrance to the

eustachian tube, and it could readily ascend the epi-

thelial walls, feeding upon the mucus on its way.

The larva had attained full growth, and, about to

pupate, was restless to find a nidus: hence the good

fortune of its twice entering the outer ear from the

rent in the tympanum. Dr. A. V. N. Baldwin re-

marked that he had recently found a cluster of grubs,

hard-packed, in the external ear of a man in Bellevne

liospital; to which Dr. Lockwood replied, "Probably

the parent fly had oviposited there when the man
was asleep, attracted by the fetid odor of a diseased

ear." — [N. Jrr.i. micr. hoc. ; meetinr/ Nov. 19.) [494
Spinuing-habit of Psocus. — Rev. H. C. McCook

announced that the small neuropterous insect, Psocus

sexpunctatus, had recently been found, for the first

time in America as far as he was informed, on the

Wissahickon Creek, Fairmount Park, Philadelphia,

by Mr. S. F. Aaron. Tlie family of the Psocidae is

of peculiar interest in being the only true insects

which spin webs in the ima^o state. Tlie generally

larval function of web-spinning might, perhaps, be

correlated with the rank which zoologists assign the

Nenroptera as the lowest in the order Insecta. It is,

however, a striking example of the diverging and in-

dependent lines along which life-forms have sprung

up in nature, that a fimction which belongs to the

larval stage of insects, and which appears in the iraago

stage oidy in the lowest type of tlie same, should

appear as the most permanent and characteristic func-

tion of the sjiider, — an animal, which, although it is

now commonly given a lower place in the same sub-

kingdom with the insect, is certainly very differently

and but little less highly orgauized. It would be a

difficult task to trace, or even imagine, any evolu-

tionary connection between the web-spinning spi-

der, the web-spinning lepidopterous larva, and the

web-spinning neuropterous imago. There is, indeed,

the eommou factor, the spinning-function; but the

physiologist fails to perceive any use or combination

of the same which can unite the organisms in which
it inheres. — {Acad. nat. sc. Philad.; meeting Nov.
27.) , [495

VERTEBRATES.
Action of the respiratory movements on

circulation.— Taljanzeff states, that, in violent

breathing, partial or complete inhibition of the con-

tractions of the right side of the heart may take place,

without, however, any fall of arterial pressure result-

ing; the blood being forced from the right to the left

side of the heart by the action of the breathing-move-

ments on the heart, especially on the right ventricle.

He has discovered, also, that if the branches of the

vagus going to the lungs are cut, and their central

ends stimulated, a decided reflex action on the heart

and blood-vessels is obtained. In most cases the heart

was slowed, giving the well-known ' vagus pulse," and
the blood-pressure lowered; though in one experi-

ment there was a fall of aortic pressure without any
change in either the force or rate of the heart con-

tractions. — (Ceyitralbl.med.wiss., 1883, 401.) w. n. u.

[496
Vaso-motor nerves of the leg. — In a brief

preliminary communication, Bowditch and Warren
give some of the results of an investigation upon the

vaso-motors of the extremities. Their method of de-

termining the contraction or dilatation of the blood-

vessels was to enclose the limb in a plethysmograph,
— a method undoubtedly very delicate and accurate,

but possessing the disadvantage that it gives only the

general result of the stimulati(m of the nerve on the

blood-vessels of the limb as a whole, and furnishes

no indication of local dilatations or constrictions

which may take place. They find that stimulation

of tlie peri|)lieral end of the divided sciatic may
cause either constriction or dilatation. When the
induction-shocks followed in rapid succession (10 to

64 in a second), a constriction of the blood-ve^sels

was the general result. When the stimuli followed
more slowly (4-0.2 in a second), a dilatation was
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piodupcil. With a medium rapidity of stimulation, a
contraollon was observed in the beginning, followed

by a dilatation. The latent period of vaso-constrie-

tion was estimated at 1.5"; that of vaso-dilatation, at

3.5". The vaso-dilator effects continued for some
time after the cessation of the stimulus. — {Cfiitr.-

blatt. nud. ici,<w., ISJ^S, 513.) w. ii. ii. [497

Mammals.

Birth of a mandrill in captivity. — Amamliill
was born in the Hamburs zoological garden in July,

1S82. It lacked the brilliant coloring of the face

characlerislic of the adult, and had but weakly devel-

oped face;wnnkles. The countenance and posterior

callosities were fle.sh-colored. Only the upper and
posterior portion of the head and a space on the

median line of the back were dark. — {Zool. rjarlen,

xxiv. 18S3, '2Xi. ) I-. w. T. [498

The circulation in the kidneys.— This paper by
Cohnheim and Key furnishes an extremely important
and intercsiing addition to our knowledge of the

physiology of the kidney, and will undoubtedly, with
the future work that is promised on the subject, throw
much light also on the etiology of sonie of the diseases

of that organ. The method which they employed in

their investigation cannot be thoroughly understood

without reference to the plates which accompany the

article. It is sufficient to say that the organ was en-

closed in a sort of plethysmograph, to which Roy has

given the name of oncometer, by means of which
variations in volume of the kidney can be registered.

With regard to the normal circulation in the kid-

neys, it was found that both the respiratory and pulse

waves were shown in the kidney tracing, as well as

the Traube-Hering waves, when these occurred.

Stimulation of the vaso-niotor centre directly by
means of dyspnoea, as well as stimulation of the

central end of sensory nerves, caused a strong and
rapid diminution in volume of the kidney, owing to

the contraction of its vessels. This diminution in

volume occurs when both splancbnies are cut; but

in those cases in which they succeeded in severing

the kidney from all external nervous influences, the

kidney, instead of contracting, showed an increase in

volume corresponding to the general rise of blood-

pressure.

The influence of the splanchnics on the kidney
circulation was especially studied. Section of the

splanchnics caused no increase in the volume of the

kidney, so that the tonic influence which these nerves

have been supposed to exert on the kidney-vessels is

rendered very doubtful, though the authors do not care

to make any positive statement with regard to this

point. Stimulation of either the central or peripheral

end of the divided splanchnics gave a strong diminu-
tion in volume of the kidney. The fact, that, after

section of both splanchnics, stimulation of the cen-

tral end of a sensory nerve still causes a contraction

of the kidney, shows that vaso-motor nerves pass to

this organ by some other path. In order to cut ofl

the kidney from all external ner\ous connection, it

was nece.-sary to divide not only the nerve-trunks in

the hilus, but also to destroy the external coat (tunica

adventitia) of the blood-vessels. In cases in which
this was successfully accomplished, they could ob-
tain no distinct evidence of a vaso-motor tonus of
the kidney-vessels. Stimulation of the nerves of the
hilus showed the presence only of vaso-constrictorand
sensory nerves: in no ease did they obtain any evi-

dence of vaso-dilator nerves.

The circulations in the two organs are, to a grea{ ex-
tent, independent of each other. Clamping the renal
artery on one side has no effect at all on the circula-

tion in the other kidney, and the same may be said

with regard to the closure of other large arteries of
the body. Throwing ire-cold water, or water heated
to .50° C, on the whole of the skin surface of the ani-
mal, has little or no effect on the kidney circulation;

a fact which seems to indicate that the direct connec-
tion between the functions of the skin and the kidney
is not so close as has been stipposed. A future paper
on the influence of the composition of the blood on
the circulation in the kidney is promised.

—

[Vir-
chow's arckiv, xcii. 424.) w. n. u. [499

ANTHROPOLOGY.
Ethnology of Yunnan and the Shan country.

— Mr. Colquhpun has traversed the region lying be-
tween Canton and Kangoon, including Yunnan, the
south-western province of China. The details of his
exploration have been published in the Proc. roy.

ffeogr. .fOC, Dec, 1SS2, in a volume entitled 'Across
Chrysee,' or will appear in a work now preparing on
the Shan country. From Canton westward the
people were pure Chinese; west of that, to the Tun-
nan frontier, the people were mixed oif the rivers;

and aboriginal races were found inland. Through-
out Yunnan the chief population consisted of Shans
disguised under a great variety of tribal names. Lolo
and Miao-tzu, aborigines and Thibetans under the
name of Kutsnng, were seen. Mr. Keane, com-
menting upon this paper, said that amongst the Tun-
nan tribes were the widely dispersed Lolo people,

who seem to extend in isolated groups from Szechuen,
Kwei-chew, and Y'unnan, down to the Tonquin high-
lands, and who by some travellers had been described

as physically more like Europeans than Indo-Chijiese.
— {Journ. antlirop. inst., xiii. .". ) j. w. p. [500
North-eastern Papua.— During a period of six

years, I875-S1. Mr. Wilfred Powell made frequent
visits to the eastern coast of Xew Guinea. Torres
Straits has become famous as a pearl-flshing ground,
worked by fleets of large boats built for the purpose,
and manned by natives from all parts of Polynesia.

The most fever-cursed portion of the island is the low
alluvial plain skirting the Gulf of Papua, opposite
Queensland. Here is found the only cannibalism
known to the author to exist on the island. The
whole of the population here are of a lower type than
those in the more elevated districts to the east. At
Biimier Islands the two races meet and intermingle,
— the darker and more barbarous type of the Gulf of
Papua and the south-west coast, and the lighter col-

ored and better featured type, more resembling the
Polynesian, inhabiting the south-east and the eastern
peninsula. The last-mentioned people are numerous
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and iiulustrioiis. The women are respected, anil irri-

gation is carried on by means of bamboo pipes joined

with gum. Obsidian is used for many purposes, such

as shaving their heads and faces, carving wood, etc.—
(Priic. roy. (jearir. soc, Sept.) J. w. P. [501

The Masai people in East Africa.— Zanzibar is

now a commercial cenire, dominated over by British

interests and British trade. It is tlierefore a matter of

great importance to establish an expeditious caravan

route over the range in which are Mounts Kilimanjaro

and Kenia to Lake Victoria. In the way of this route

are the Masai, a tribe I'eputed to be savage and ag-

gressive. Last autumn Mr. J. T. Last, a physician

missionary, made a journey to the Masai country, and

reports much that is interesting to the ethnologist

as well as to the geographer. The Masai seem to be-

long to the great Galla race. The extent of their

country is very large. The majority are of average

height, and the women are about as tall as the men.

There is a marked difference in features between the

pure and the mixed Masai, the former being of a much
higher type. The author describes the scanty dress

of thj men, one article of which is the oldlmfori, a

heart liaped piece of goat-skin, serving m.ore for a

seat '.ban covering. The women are completely

clothe i and extravagantly ornamented. There is no
iron ill their country, nor do they know how to work
it. Their domestic animals, weapons, mythology,

burials, marriage, crimes, polygamy, and modes of

building are all fully described, and a copious vocabu-

lary closes the paper. — (Ihld.) J. w. p. [502

Serpent venom.— The destruction of human life

by the bites^f poisonous serpents is so great in many
countries, tliat it becomes really an anthropological

problem to ascertain the amount of damage, and to

seek the remedy. Dr. Robert Fletcher has biought

together much information, and a great deal of the

literature, in a paper read before the Washington
philosophical society in May last. Sir Joseph Fayrer

states the average mortality from serpent-bites in

India to be fully 20,000 annually. In 1S69 the re-

turns were obtained through official sources, from a

large part of India, with unusual care and accuracy.

In a population of nearly 121,000,000, representing

an area of less than half the laeuinsula of Hindostan,

the deaths were 11,410, or nearly one in 10,000. Of
these deaths, there were caused by

Cobra
Krait (Bungarus ceruleus) .

Otiier snakes

Unknown snakes

No details ....

2,600-

.359

830

6,022

600

11,416

In 1880, 212,776 poisonous snakes were killed and
paid for; and in 18S1, 254,908.

Even in Europe the number of accidents from
snake-bite is very large. In one department of

France, La Haute-Marne, the government paid, in

six years, for the destruction of 17,415 vipers.

—

(Amer. journ. mcd. sc, July.) .7. w. p. [503

Mythologic parallels.— (iaidoz, commenting
the tendency lo trace the myths and folk-talcs of Eu-
rope t" the Aryans on the high plateaus of India,

remarks, " that we cannot rest upon those eminences,

but must prolong our inciuiry over the whole earth:

they are not Aryan, they are human." The discus-

sion of resemblances in culture seems to land us ever

in a double corner between the supposition tliat hu-

manity reproduces ever the same phenomena under
the same conditions, and the theory that similarity

proves contact of some kind. M. Gaidoz cites two
very interesting but far remote similarities. Among
the ancient Romans, driving a nail was a religious

pi-actice, oft resorted to as a remedy against certain

maladies, or a preservative against enchantments.
Numerous references to tliis practice will be found
under the word 'clavus,' by M. Siglio, in his ' Dic-

tionnaire des antiquites grecques et latines,' p. 12-iO-

1242; and in the chapter upon the nail in Iha cella

of the temple of Jupiter, in Preller's 'hoemische
mytliologie,' 2d'ed., p. 231. The law demanded that

the rite {daci fi'jendi causa) should be performed by
one high in authority, and, in cases of great public

calamity, by the dictator himself. Now pass beyond
the Pillars of Hercules to the mouth of the Kongo
Biver, and listen to tlie words of Charles de Eouvre
[Bidl. soc. (jeor/r., Oct., 1880, p. 32:>): "Finally there

are the n'doke fetishes, under the care of priests called

r/angazambi, who are reputed to have the jiower to

cause to speak. An offering is made to the li'doke

of one or more pieces of cloth and tafia. A nail is

then driven into the image, while the ganr/a or the

suppliant formulates his demand." ' The barbarians

are older than we,' said Plato; and this form of nail-

driving into the heart of the image, in order that our
prayer may pierce the heart of the god, is much older

than the Roman custom. M. Gaidoz further con-
nects this custom with votives on oratorios, on trees,

on church-walls, etc., for many purposes. In con-

clusion, the author insists that the beliefs of classic

antiquity are to be studied not only in ancient texts,

but in a past far more remote. — {Bev. hist, relig.,

vii. 5.) J. v,-. p. [504

Hypertrichosis.— The development of hair on
abnormal p.irts of the body has received the names
Hypertrichosis universalis when it occurs over the

whole body, and II. partialis when only over limited

portions or in patches. The abnormality may be
the period of development, in which case it would be
beterochronic. It may be sex, as the beard of cer-

tain females, where it would be heterogenic. In the

first case mentioned above it is heterotopic. Dr.
J. 6. Garson of London has collecled photographs
of distinguished cases of hypertrichosis, and states

his conclusions as follows: "As to the cause of ab-

normal hair-growth, the atavistic theory seems lo

me to be the most probable explanation, as here wc
would not have to trace the atavus far back, and in

the normal body we have the atavistic germ pres-

ent, though in a rudimentary condition. It would,
therefoie, be what Gegenbauer terms a paleogenetic
form of atavism. —(Jo!(rn. antlirop. inst., xiii. fi.

)

.1. w. p. [505
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Geological survey.

GeoJoyy.— According to Prof. L. C. Johnson, who
has been at work on Ihe geology of Alabama (in the

southern part of the state), the tertiary boundary

will have to be moved from sis to ten miles north of

the limits usually assigned it on the maps. The
lignitic, a sub-Claiborne division of the tertiary, will

therefore appear much extended northward (ten miles

at Allenton, six at Camden, and seventeen at Butler

Springs). Professor Johnson has collections of fossils

to prove his position. He has also recently investi-

gated the boundary-line between the rotten-limestone

group and the Eutaw group of the cretaceous, and

between the latter and the older formations, and has

made large and interesting collections of mammalian
and saurian remains from the southern part of Ala-

bama, principally from Autauga county.

Prof. R. D. Irving, who is devoting his attention

to the copper-bearing rocks of Lake Superior, reports,

that, in connection with Professor Winchell, he has

personally examined the quartzites of Nicollet and

Cottonwood counties, Jlinn. One hundred and forty

thin sections of rocks have been made^ mostly of

Huronian quartzites; and more than half of these

have been examined, with the result of proving that

the quartzites of the original or typical Huronian of

Lake Huron, and of the Huronian regions of Mar-
quette and the Menominee River in Michigan and

Wisconsin, are fragmental rocks, and that they have

never undergone any metamorphisra other than that

involved in the deposit of interstitial quartz among
the clastic grains, of which they are in the main com-

posed. Professor Irving has also begun a compara-

tive study of the greenstones, cherts and flints, and
jaspery iron ores of the various Huronian regions

examined 'by him.

Prof. T. C. Chamberlin, who has charge of the

raorainic investigations in the eastern United States,

has recently examined the border of the later drift,

principally in Indiana, and subordinately in Ohio, and

has completed the tracing of the line from the Scioto

to the Wabash, and more fully demonstrated the

peculiar association of the remarkable bowlder-belts

of those states with morainic aggregations. Prof. J.

E. Todd, one of Professor Chamberlin's assistants,

has determined more exactly the character of the

morainic loop in the vicinity of Alexandria, in south-

ern Dakota. He also found in that neighborhood an

exposure of the Sioux quartzite with glacial striae,

the direction of which is in harmony with the pre-

vious observations. Professor Todd also examined
the drift-bluffs in the vicinity of the Big Sioux River,

where the loess comes in contact with the drift. In

October, Mr. R. D. Salisbury, who is also assisting

Professor Chamberlin, made a detailed and specific

study of the border of the driftless area In Wisconsin,

Minnesota, and Iowa. This had heretofore been ex-

amined only cursorily by various observers; and Mr.
Salisbury made a critical and connected examination.

which developed some interesting points, one of which

is to give the outline a form more in harmony with

the moraines of the later epoch that lie opposite it on

either hand.

Chemistnj.— 'UlT. Hillebrand, the chemist in charge

of the field-laboratory at Denver, has been investi-

gating the so-called basic sulphates from Leadville.

They are an important constituent of the ore deposits

of that region, and occur as a rule under the ore

bodies, seeming to be a product of secondary decom-

position of the original sulphuretted ores. They
appear to be a mixture of the mineral jarosite and

basic sulphate of iron with hydrated arseniate of

iron, anglesite, and pyromorphite.

A short time ago Prof. F. W. Clarke, chief chemist

of the survey, visited and examined the Gilmore mica-

mine in Montgomery county, Md., about twelve miles

north of Washington, and found it of remarkable

mineralogical interest.

Publications.— A few advance copies of the third

annual report have been issued without the complete

set of illustratious. Besides the report of the director

and the various administrative reports, it contains the

following papers : Birds with teeth, by Prof. O. C.

Marsh ; The copper-bearing rocks of Lake Superior,

by Roland D. Irving; Sketch of the geological his-

tory of Lake Lahontan, by Israel C. Russell ; Ab-
stract of report on geology of the Eureka district,

Nevada, by Arnold Hague; Preliminary paper on

the terminal moraine of the second glacial epoch,

by Thomas C. Chamberlin; A review of the non-

marine fossil Mollusca of North America, by Dr. C.

A. White.
A monograph on the geology of the region adjacent

to Golden, Col., by Mr. C. Whitman Cross, is almost

ready for the printer.

Geographical Jield-toork. —The following notes of

the geographic work of the survey during the season

of 18S3 are furnished by Mr. Henry Gannett, chief

geographer.

Appalachian division. — In the southern

Appalachians, five topographic and two triangulation

parties have been at work during the season, and

are now about returning to the oflice in Washington.

Prof. W. C. Kerr has been in charge of the triangu-

lation. The area embraced in the survey was the

mountain region of North Carolina, exclusive of that

worked in previous years; the northern half of the

valley of east Tennessee; the south-western portion

of Virginia; and that part of West Virginia lying

between the Kanawha and Big Sand^ rivers. In

addition to the territory thus enumerated, the west-

ern part of Maryland, and adjacent portions of West
Virginia and Virginia, were surveyed.

The total area thus comprised will be not less than

twenty thousand square miles for the season. Work
in this region is necessarily difficult and somewhat
slow, on account of the scarcity of salient topograph-

ical points, the thick growth of timber, and the heavy

rainfall. The latter is a fact that is ignored on most

of the rain-charts published during the past ten years.
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This work will be publisUed on a scale of four miles

to the inch, with contours two hundred feet apart

vertically.

Massachusetts division. — In July a sur-

vey of Massachusetts was begun, under the direction

of Prof. H. F. Walling. In this work the triangula-

tion of the coast survey and the old Borden survey,

and the topographical work of the past, are being

utilized wherever practicable. The maps will be com-

paratively detailed, as the published scale is to be two

miles to the inch. It is hoped that the work may be

completed in about two years. Thus far, during the

present season, about two thousand miles have been

surveyed, work having been begun in the western

part of the state, and extended eastward from the

high country as cold weather began to come on.

Eocky- mountain division. — Mr. Anton

Karl has surveyed part of the Elk Mountains in Colo-

rado, extending the map made by Hayden in 1S74,

and has also been engaged in re-surveying the Max-
well grant in northern New Mexico for the interior

department.

Wingate division. — This division, in charge

of Prof. A. H. Thompson, has its headquarters at Fort

Wingate, N.M., and has been working in the plateau

country, principally in north-eastern Arizona. Field-

work was begun early in May, and is now practically

finished for the season. One triangulation party and

three topographic parties have been at work, and have

surveyed.twenty -two thousand square miles. The
region they covered is one of the most dreary and

desolate within the limits of the United States; and,

when its arid condition and the diiEculties of trans-

portation through it are considered, it will be seen

that this division has accomplished a remarkable

amount of work.

California division. — Mr. Gilbert Thomp-
son, who is in charge of this division, began work
last year in northern California, and completed the

survey of about four thousand square miles. This

year the worK was extended in all directions from
Mount Shasta, reaching to the Coast Range on the

west, and into the lava-bed country on the east and
south-east. This region lies between the parallels 38

and 42, and meridians 121 and 123. Although the

atmosphere was smoky a large part of the time, this

division has had a successful season.

Division of the Great basin. — The topo-

graphic surveys in the Great-basin district have been
confined mainly to detailed work for special maps
illustrating Mr. G. K. Gilbert's investigations of the

lake-basins of this region. The principal work done
has been the securing of notes for a map of the drain-

age area of Mono Lake, and for a number of special

maps of ancient moraines.

Yellow stone- park division. — Mr. J. H.
Eenshawe has just come in from the field. He has
been engaged in work for a detailed map of the Yel-

lowstone national park. He began work early in

June, and has covered fifteen hundred square miles,

making plane-table sketches on a scale of two inches

to the mile. He also remeasured, at Bozeman, a base-

line laid out by Wheeler's survey in 1S77. Mr. Een-

shawe expanded this base-line hvst season, but was
prevented from rcmeasuring it then by the weather.

In California Mr. John D. Hoffman has been

carrying on the survey of the quicksilver-mines

steadily for more than a year.

NOTES AND NEWS.
Last summer, at the Zurich meeting of the stand-

ing committee of the International geological con-

gress. Professor Neuniayr of the Vienna university

presented, by request, a plan for the preparation

of a 'N'oraenclator palaeontologicus,' to be issued

under the auspices of the congress. His project was
well received, and only awaits final indorsement at

the meeting of the congress next year at Berlin.

The scheme contemplates the appointment of an
editor-in-cliief (for which post no better jierson than

Professor Neumayr himself could be selected); an

editing committee, under whose general supervision

the work will be carried on; national collaborators,

who are to give special assistance in the literature of

their own country; and speciiil compilers, to each

of whom a particular section of the work will be con-

fided, and who will be placed in special relation with

some one member of the editing committee.

The work, when completed, will probably consist of

fourteen or more large octavo volumes. The mol-

lusks are expected to require at least two volumes;

one each will be given to cryptogams, phanerogams,

protozoa, coelenterates, echinoderms, worms and
molluscoida, arthropods, and vertebrates; two vol-

umes will be given to a systematic enumerator, and
one to an alphabetical register.

The nomenclator proper will consist of citations of

all species (the nominal species in special type) pub-

lished in scientific works, in accordance with recog-

nized rules, with their synonymes; and the citations

will include, a, the first publication; 6, later descrip-

tions which have really advanced the paleontological

knowledge of the species, particularly such as give

for the first time a satisfactory illustration; c, the

illustrations found in the best knswn and most widely

circulated ' fundamental work.'

Critical notes and newly proposed names will not

be admitted, and conventional signs will be avoided.

Abbreviations in the cit.ations will be so given as to

be readily understood by every one possessing some
knowledge of the literature; and, for serial publica-

tions, the use of those employed in the Eoyal society's

Catalogue of scientific papers is recommended. Tlie

geological horizon and geographical disti'ibution will

be indicated, the former according to the scale of the

congress. The language employed will be Latin.

The plan, as presented by Professor Neumayr, is

excellently conceived, and, if carried out in the same
spirit, will be an immense boon to paleontologists.

But one minor criticism occurs to us: it seems a pity

to perpetuate the awkward abbreviations employed
in the Eoyal society's Catalogue, in which are too fre-

quently violated the two cardinal rules of proper ab-

breviations,— the preservation of the order of words
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in a title, ami, in ordinary cases, the abbreviation of

words before the vowel of llie second syllable. If

those in cliarse of the compilation of that magnificent

but cxaspeiatingly incomplete work had but taken

counsel of some of their l)etter trained brethren of

the Index society, tlie world would have had more to

thank them for. As it is, their shortcomings seem

likely to breed perjietual sorrow.

— On the -iSth of July, about nine o'clock iu the

morning, a Mr. Ferry started from Dover to cross the

English Channel on

a water tricycle.

The construction of

the machine is well

shown in the ac-

companying illus-

tration, which we
take from La Na-
ture. It is evident,

however, that the

JisjOacement must
have been much
greater than th.at in-

dicated. Instead of

the liglit wheels

of steel, with tires

of rubber, of the

land vehicle, there

are bulky paddle-

wheels. The small

wheel behind serves

as a nukier. Ferry

arrived at Calais iii

less than eigli

hours. The di-

tance as a bird Hit-

is twenty miles, b,,

on accoinit of the

currents the exer-

tion required was
considerably in-

creased.

— Mr. Boyd Daw-
kins, who has long

been familiar to

American archeoh)-

gists through his

cave explorations,

and his volume on
early man in Brit-

ain, discusses in the North American review the ques-

tion of the antiquity of man in our own country.

The subject is treated as a portion of one great problem

common to the old and the new world, when man lived

in the same low stage of culture on both sides of the

.\tlantic, at a time when the hands of the geological

clock pointed to tlie same hour over the greater part

of the world. With reference to the absolute chronol-

ogy of geological phenomena, the author makes a

statement worth preserving: "The present rate of

the retrocession of the Falls of Niagara, or of the

deposit of Nile mud, or of stalagmite in caverns, or

of tlie accumulation of rocks tliemselves, or of the

movement of glaciers, has been formerly used as

a natural chronometer, on tlie assumption that they

have been going on at the same rate throughout the

past, and have been warranted never to stop, or to

want winding up, or to go f.astcr or slower than at the

moment the observer was looking at them." The
chronology adopted in the present paper is that of

the author's 'Early man in Britain.' In the light of

Dawkins's system, Professor Whitney's pliocene man
is found wanting. Skulls of Mexican mustangs and

modern stone im-

plements are taken

from the same lay-

ers. The human
bones in the aurif-

erous gravels are in-

d i s t i n g u i s h a-

b 1 e from those of

the red Indians.

With reference to

Dr. Abbott's Dela-

ware River finds, the

author remarks,

"The identity of

the implements
proves that the river-

drift hunter was in

the same rude state

of civilization in the

old and the new
world, while the

hand of the geologi-

cal clock pointed to

the same hour."

This river-drift man
was unmistakably

a man, and not a

' missing link.'

— From advanced

sheets of the Pro-

ceedings of tlie An-

thropological socie-

ty of Washington,

Col. F. A. Seely, of

the U. S. patent of-

fice, publishes a

pamphlet entitled

' An inquiry into

the origin of inven-

tion." The author

is accustomed, day by day, as new claims for patents

come before him, to eliminate the successive steps in

the classes of machinery until he rcaches'the funda-

mental idea. This is the plan pursued in tracing

backward the whole subject of invention to its

sources in the mind of primitive man. The subject

is illustrated, first, by the story of the steam-engine,

and then by the ex.amination of the bow and arrow

and other implemeilts of the lower races. The au-

thor rejects Professor Gaudry's Dryopitheius, and

affirms, " Obviously, archeology can find no trace

of a remoter age than-that of stone; but X mistrust

that the thoughtful anthropologist will accept the

.N WHICH »R. rEBBY CROSSED TUB ENGLISH CHANNEL.
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evidence of earlier ages, one of whicb, taking one of

its perishable materials as the type of all, we may
call the age of wood. Still farther back must lie an
age, as indefinite in duration as any, when man ex-

isted in his rudest condition, without arts of any kind,

except such as he employed in common with lower
animals; and this is the true primitive period."
— In the Bulletin of tlie Societe i/eogr. de Marseille

for June, Heckel gives new information, with aresiiine

of old, in regard to the African nut known as Kola, or

Guru. This seed, which is hardly to be called a nut,

has a kernel about two inches in length, somewhat
like that of a peanut, with a groove instead of a pro-

jecting point at the germinal end. It may be white
or red, or both, to the number of four or five, in the

same rough brown pod. It is the product of a tree

of the family Sterculiacea. The genus has been called

Sterculia, Kola, etc., and there are several species or
varieties. This nut, or seed, is remarkable on account
of containing (beside glucose, tannin, and a bitter

principle) caffeine and theobromine in large propor-
tion. Among the African tribes it takes the place of

tea and cotlee or cocoa, — products of plants belong-

ing to very different groups, but valued for the same
essential principle. It has been used from time im-
memorial, and many singular stories have been cur-

rent as to its effect upon the system, though little

authentic information was at hand.
Kola is gathered twice a year, carefully shelled, and

the bare meats are immediately despatched into the
interior, carefully wrapped in green leaves to insure

them from drying. They have to be carefully picked
over every twenty or thirty days, and all defective

ones thrown out. It is considered very important that
they should be kept fresh and somewliat moist. How-
ever, as soon as they begin to shrivel and dry up, the
caravan merchants dry them thoronghly in the sun,
and pound them to .a powder in a mortar. The seeds

are worth twenty or thirty cents a pound at the place

where gathered, near Sierra Leone ; but they rapidly

increase in value away from the original market. At
Goree a single seed will be sold at six to ten cents,

according to the state of the market. In the interior

the tribes on the Niger pay as high as one dollar per
seed, and in times of scarcity a slave has been given
for one seed. In the far interior the Arab merchants
frequently dispose of the powder for its weight in

gold-dust.

The Kola is the stimulant of the African tribes,

and is in order on every occasion. Among those peo-
ples where the nut is not indigenous, nor yet too ex-

travagantly dear, no transaction of any moment can
take place without an exchange of Kolas. This is

either in token of good will or to ' bind the bargain.'

If two tribes ally themselves, they exchange white
Kolas, this color being always the token of good will

and peace. If war is declared, the announcement is

made by sending red Kolas to the enemy. A request
for a wife is accompanied by the present of a white
Kola from the lover to the intended mother-in-law.
The response favorable is by a seed of the same color;

a refusal, by a red one. The wedding present of the
husband to his bride is incomplete without a certain

proportion of Kolas. In the interior, where they

are so valuable, the gift of one is considered a high

attention, and, wlien given by a chief to a white trav-

eller, takes the character of an assurance of protec-

tion. One of the chiefs of the upper Niger sent

Zweifel and Mousteir red Kolas wrapped in green

leaves as a sign that they would not be jierraitted to

ascend certain sacred water-courses included in their

programme.
In religious and judicial proceedings they are equal-

ly important. All oaths are taken on these seeds:

the witness holds his hand over them, swears, and
then eats them. An accuser demanding justice

brings to the judge a little basket of rice with four or

five Kolas upon it. The sorcerers lay great stress on
the attractive qualities of this seed in drawing away
evil spirits, sickness, and misfortune. Friends place

with the dead some Kolas, that he may safely endure

his 'long journey;' and, to crown all, the Mahome-
tans declare it to be a fruit of divine origin, brought

to earth by the Prophet himself.

The nut is chewed as if it were tobacco: the pow-
der is eaten. The taste is sweet, astringent, and bit-

ter in succession. Europeans as well as negroes are

devoted to it. It not only sustains the system under
the greatest fatigues, even without food and for long

periods, but it is also a certain preventive of the

dysenteries and deadly fluxes whicli render that re-

gion so unhealthy. The powder makes foul water

drinkable and harmless. The negroes, without suffi-

cient cause, regard it as an aphrodisiac; and for this

reason, in Martinique, in tlie botanical garden, where
there is a plant brought from Africa, the director has

never been able to save a single seed for propagation.

— Apropos to Professor Leidy's interesting article

in No. 43, a correspondent draws our attention to the

fact that the botanists have not overlooked the crys-

tals in tlie bark of forest-trees. See, for example,

Gray's Botanical text-book, from second to fifth edi-

tions, in whicli those in the bark of the locust-tree

are mentioned, and those of hickory figured.

— Dr. A. Graham Bell has reprinted in pamphlet
form, from the ' American annals of the deaf and
dumb,' a very interesting account of the method fol-

lowed by him in teaching a boy, deaf from his birth,

to read the written language and to write English

himself. The child was five years old when the
course of instruction described began, and had re-

ceived only three weeks' private instruction from the

principal of the Boston school for the deaf and dumb.
About a year later he was able to write a letter to his

mother, which, to be sure, contains many mistakes,

and is not always readily intelligible in its sentences,

but which yet shows that he could already communi-
cate with others in writing. The author gives speci-

mens of such letters written without assistance. One
cannot read these few pages without a strong feeling

of admiration for the ingenuity and patience displayed

in producing such a result, which shows how much
can be done for the early education of the deaf and
dumb.
— Mr. Estaban Duque Estrada, a native Cuban, has

made an extended investigation of the useful qualities
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of the best Cuban woods, with a view to exhibiting

the resouicos of his country in this direction, and to

the opening of our markets to his native limber. The
researcli was made in the meclianical laboratory of

the department of engineering of tlie Stevens insti-

tute of technology, and included tlie determination

of moduli of resistance in tension, torsion, and com-
pression, as well as for transverse loading. The woods
are specified by their Cuban and by their botanical

names, and can thus be identified. The first part of

the work is now published ; and the moduli of elas-

ticity found for forty woods of sixteen distiiict species

are given, together with a full description of the

apparatus, and the methods of test. These moduli

are all high, and run very uniformly, usually above

two millions. But one (Caoba) falls under a rail-

lion and a half. The stiffest woods are the Dagame
(Colycophyllum candidissimum) and the Jiqui Comun
(Bumelia nigra), which have a modulus of two mil-

lions and a half.

The woods described are nearly all hard, strong,

heavy, highly colored, taking a handsome finish, and
excellent for constructive purposes. Some of them
are not liable either to decay, or to injury by insects.

They seem quite likely, should they become known
through Mr. Estrada's work, to jirove exceedingly

valuable additions to the stock of available woods for

the American market ; and their introduction is likely

to afford a valuable commerce, if it is properly encour-

aged by our own consular department and the Cuban
officials. A full account of this part of the investi-

gation is given in Van Xostrand' s majazine for No-
vember.
— The Johns Hopkins university circular for No-

vember announces the resignation of Professor Syl-

vester from the chair of mathematics, and his early

return to Europe. His loss to this country will be

keenly felt by our mathematicians, for his presence

and activity have given mathematical studies a re-

markable stimulus in this country. We notice, in tlie

December number of the American journal of maili-

emntics, so long conducted by Professor Sylvester,

the name of Dr. Craig given as assistant editor, which
we trust indicates that it will be continued by the lat-

ter after Profe«sor Sylvester's departure. The Johns
Hopkins university has recognized the value of Pro-

fessor Sylvester's services by electing him professor

emeritus, and by passing resolutions in which the

board of trustees "cordially extend to him its hearty

thanks for the invaluable services which he has ren-

ilered to the university, and also its profound sense

of the great ability, the conscientious fidelity aiul

untiring energy, with which he has discliarged the

arduous duties of his chair, thereby elevating the sci-

ence of mathematics to its proper plane, not only in

this institution, but in this country."

The circular also announces the acceptance by

Dr. Paul Haupt, professor of Assyriology in the Uni-

versity of Goltingen, of a call to the Jidins Hopkins
university as professor of the Shemitic languages.

Dr. Hanpt has alrctdy commenced his work, and
has classes organized in Hebrew, Arabic, Assyrian,

Ethiopic, and Sumero-Accadian.

— Killingworth Hedges described to the British as

sociation the fire risks of electric lighting, and is thus

reported in \a(ure. There is a great difference be-

tween the electric currents which have been in con-

stant use for telegraphic purposes and those which
are to be supplied by the undertakers under the

Electric-lighting act. The 'latter can be .«aid to be
free from danger only when the heat generated by
the current is utilized in its right place, and not devel-

oped in the conductors or wires which lead the elec-

tricity to the incandescent lamps. The Fire-risk

committee have already issued rules for guidance of

users of electric light. These can hardly be said to

embrace all the salient points of the new subject,

which can only be arrived at after years of practical

work. The necessity of proper regulations has al-

ready been recognized by the insurance-offices, both

in the United States and Germany ; and some of their

special rules are given in this paper. The conductors

must be properly proportioned for the current they

have to carry. Whatever resistance there is in the

conductor will cause a corresponding development of

heat, which will vary with the amount of electricity

passing, and inversely as tlie sectional area. As the

temperature in Dr. Matthiessen's experiments upon
the subject was not increased over 10o° C, the author

has made some further experiments, heating the wires

by the electric current from a secondary battery to

within a few degrees of their melting-point. Various
materials were tried ; the wires and foils having such
sectional area, and being so arranged, that, on the

current being increased by twenty percent, they were
immediately fused. The total length of each experi-

ment was twenty-four hours, during whiih lime the

current passing through varied slightly/ The results

of the experiments were given.

— Mr. Joseph Thacher Clarke is giving a course

of three lectures on classical archeology before the

Johns Hopkins university, in one of wliich the re-

cent work at Assos, under his direction, will receive

special attention.

— On Nov. 13 the Arlberg tunnel, the third largest

not only in Europe but in the world, was opened.

It was not exactly the formal opening which took

pl.ace Nov. 13 (this was celebrated Nov. 20), but the

sounding-rod (three metres long) of the powerful

boring-machine penetrated from the west side to the

east gallery. A mass of rock sixty centimetres thick

still separated the two galleries. One gallery was
driven from St. Anton, on the Tyrolese side, and the

other gallery from Langen in Vcirarlberg. Both gal-

leries sloped upward into the mountain; the Tyro-

lese rising two feet in a thousand, the sleeper Vorarl-

herg fifteen feet in a thousand. When the Tyrolese

section had penetrated 4,102 metres, it was contin-

ued downwards at lln' grade of the eastern end, the

point of inter>ectiou lying nearer the west than the

east mouth of the tunnel. As with the St. Gothaid
tunnel, there was but one mistake in the measure-
ment, lh<" length of the tunnel being three metres
less than was computed.

The construction of the tunnel (10,263 metres long

was begun June 22, 1880, by baud, and Nov. 13 of
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the same year, machines were introduced ; so tliat an

opening was made just tliree years to a day from the

first time tliat tlie point of the drill, driven by com-

pressed air, was forced into the gneiss of the Arlberg.

The laying of the road is to be completed in six

months, so that business may be conducted about the

middle of May.
The St. Gothard tunnel is 14,900 metres long. The

boring in Airolo and Goschenen began in 1873. After

seven and a half years' work, the last layer of rocks

was broken through Feb. 29, ISSO; and June 1, after

nine years and a quarter consumed in its construction,

the road was opened to commerce. The Mount Cenis

tunnel (12,323 metres long) was built in fourteen

years and a quarter.

With the completion of the Arlberg tunnel by the

union of the Adriatic Sea and Europe's granary,

Hungary, a further connection is established with the

heart of the continent. The Arlberg road, therefore,

has not only for Austria-Hungary, but more espe-

cially for Switzerland, great commercial and political

significance.

— Dr. H. Newell Martin, of Johns Hopkins univer-

sity, gave, in November, four lectures on the minds of

animals, before the Peabody institute of Baltimore,

covering the subjects of instinct and reason, the emo-

tions and moral sense, in animals.

—La Nature presents an illustration of the new
form of equatorially mounted telescope, lately set up

at the observatory of Paris, in which the tube of the

instrument is bent at right angles ; one portion of it

constituting the polar axis of its mounting, and the

other moving thus in the plane of the equator. The
rays of light from any celestial object are brought to

the eye of the observer after reflection from two mir-

rors, the loss of light from which is said to be inap-

preciable. This form of mounting does away with

the customary dome covering the equatorial ; and the

observatory may be said to consist of two parts, — the

movable one, covering the oliject-glass end of the tele-

scope; and the fixed part, that in which the observer

sits and makes his observations, completely protected

against tlie weather. The new instrument is the

most powerful one at the Paris observatory, and was

built by MM. Eichens and Gauthier, and the broth-

ers Henry. The form of construction is due to M.
Loewy, and it has been built through the liberality

of M. Bischoffsheim.
— In a late number of Naturen, Dr. Geelmuyden

has a paper entitled ' Om Islaeudernes gamle kalen-

dere,' or the ancient calendars of the Icelanders, the

chief peculiarity of which lay In the regarding of

the week as the unit of measurement of time. There

was also a year of fifty-two weeks, or three hundred

and sixty-four days, as also twelve months of thirty

days each; the last of these coming in the summer,
and having the Sumar-auke, or summer addition of

the four extra days. Tlie half-years were called mis-

seri, and were more frequently employed as a meas-

urement of time than the full year itself. About the

year 1000, when Christianity was introduced into

Iceland, the calendar of that nation was modified into

a near approximation to the Julian calendar; and

early in the year 1700 the new style of reckoning was

adopted in Iceland, at the same time with Norway
and Denmark.
— The following persons, formerly connected with

Johns Hopkins university, have received recent ap-

pointments: Edward Barnes, professor of the higher

mathematics in the Rose polytechnic institiite, Terre

Haute, Ind. ; William C. Day, professor of chemistry

and physics in St. John's college, Annapolis; George

S. Ely. professor of mathematics in Buchtel college,

Ohio; Kakichi Mitsukuri, professor of zoiilogy in the

University of Tokio, Japan; William A. Noyes, pro-

fessor of chemistry in the University of Tennessee;

and William T. Sedgwick, assistant professor of biol-

ogy in the Massachusetts institute of technology,

Boston. It is also stated by the Nation that Dr.

C. S. Hastings has received the appointment to the

chair of physics in the Sheffield scientific school of

Tale college. New Haven.
— Dr. John Kae writes in the Athenaeum, "In the

Athenaeum of the 2Sth of July there is an extract

from a letter of Capt. H. P. Dawson, to the following

effect: ' On inquiry, I find that all the far-off Indians

describe stone pyramids or altars on the tops of some
of the hills far to the north and east of this, . . .

composed of blocks of roughly hewn stone of a size

such that the men of these days cannot lift. . . .

The Indians look uijon these remains with great dread,

and will not go near them.' I do sincerely hope that

Capt. Dawson may discover something new on these

reported monuments of 'roughly hewn stone;' but

I fear they will be found to be the well-known work of

the Eskimo, who, where the country is hilly and rocky,

delight in putting up stones of very considerable size

— although not larger than a few men can lift— in all

sorts of picturesque forms, especially in the neigh-

borhood of a favorite camping-place. An excellent

illustration of these Eskimo constructions may be

seen in the narrative of Sir George Back (facing

p. 37S), describing his descent of the Great Fish Kiver

in 1834. The Indians, unless they are in great num-
bers, have a very wholesome and wide-spread fear of

the Eskimo, and therefore have a ' great dread of going

near these remains,' thinking they might meet the

peojjle who built them."
— Professor William Trelease, of the University of

Wisconsin, will give four lectures in January, upon
the fertilization of flowers, before the Johns Hopkins
university.

— It is stated in Nature that the meeting of the

Linnean society of London for Dec. G was to be ex-

clusively devoted to the reading of a posthumous
essay on instinct, by the late Mr. Darwin. The
essay was said to be full of important and hitherto

tmpublished matter with regard to the facts of ani-

mal instinct considered in the light of the theory of

natural selection; and, as the existence of the essay

has only now been divulged, this meeting of the

Linnean society must have been of an unusually in-

teresting character.

— Prof. S. P.Langley, of Allegheny observatory,will

give six illustrated lectures next February, on the sun
and stars, before the Peabody institute of Baltimore.
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JOHN LAWRENCE LECONTE.

American science has suffered a sad loss in

the death of one of its best-known exponents.

An advanced
leader in his own
department, pro-

found and accu-

rate in his labors,

a cultured schol-

ar, a genial com-

panion and a true

friend, — such a

man was L e -

Conte.

John L. Le-

C'onte, the son of

Major John Eat-

ton LeConte and

INIary A. H. Law-

rence, was born

May 13, 1825, in

New-York Cit^-.

When but a few-

weeks old, his

mother died, and

the father thence-

forward devoted

himself to the care

and development

of liis only child.

The father died in

18G0, having seen

his son rise to a

foremost place
among tiie natu-

ralists of his day.

On arriving at suitable age, he was placed in

St. Mary's college, Maryland, from which he

was graduated in 1842. The discipline of the

school was severe, the training accurate and

thorough. Early in his pupilage he exhibited
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decided tastes for natural-history studies out-

side of the scholastic course, greatlj' to the

alarm of his tutors. The father, on being ap-

prised of this, was greath' pleased, and dfrect-

ed that the tendencies should not be repressed,

inasmuch as the boy exhibited no deficiency in

his regular stud-

ies. His progress

in the study of

mathematics and

languages was

rapid and thor-

ough, and doubt-

less laid the foun-

dation for the

accuracy and re-

ten tiven ess of

his memory, so

marked in his ma-

turer years. Af-

ter the completion

of the college

course, he re-

turned to his na-

tive city, and en-

tered the College

of physicians and

surgeons of New
York, receiving

his medical degree

in 1846.

For mway years

Miijor LeConte

had been in cor-

respondence with

European ento-

mologists, nota-

bly Dcjean, and

laid the founda-

tion of the cabinet, now greatly enlarged, which

made the basis of the future labors of the son.

In 1844 the first essays of the latter in original

work made their appearance, with unmistaka-

ble evidences of his youth and inexperience.
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During 1849 he made several visits to the

Lake-Superior region, once in companj- with

Professor Agassiz, collecting largely, and pub-

lishing the results in Agassiz' work on that

region. lu the autumn of 1850 he visited

California, remaining the greater portion of

the following year, stopping for a while at

Pai%ma, collecting largely in many depart-

ments of natural history in a region in which

nearlj' everj- thing was new to science, extend-

ing his explorations through the Colorado des-

ert and as far east as the Pima villages. The

material collected in these regions was care-

fully studied on his return, and the results pub-

lished in the annals of the New-York lyceum.

In 1852 the LeContes removed to Philadelphia,

where the greater portion of the scientific labors

of both have since been published. For a few

months in 1857 LeConte accompanied the Hon-

duras interoceanic survey', under the late J. C.

Trautwine, publishing his observations in the

report of that expedition. He visited at the

same time the Fuehte de Sangre, contributing

an account of that phenomenon iu Squier's

'Nicaragua.'

After these voyages, LeConte's scientific

labor was uninterrupted until the breaking-out

of the war. In 1862 he was appointed surgeon

of volunteers, and shortly after made medical

Inspector with the rank of lieutenant-colonel

;

in which position he remained until 1865, ex-

hibiting a capacity for organization and direc-

tion in a wider field than the cabinet to which

he had hitherto confined himself.

During the summer of 1867 he acted as

geologist of the survey for the extension of"

the Union Pacific railway southward to Fort

Craig, under the command of Gen. W. W.
Wright. His report, which in no way de-

tracts from his reputation as an entomologist,

was published as part of the report of the sur-

vey.

In the autumn of 1869 he started for Eu-

rope with his familj', remaining abroad until

near the close of 1872, visiting, in the mean

time, Algiers and Egypt. His residence abroad

interrupted somewhat his authorship, but not

his studies. He visited all the accessible pub-

lic and private museums ; and his wonderful

memory of the species of his own cabinet en-

abled him to settle many douljtful i)oints of

synonymy. Those who met him abroad were

deeply impressed by his thorough scholarship,

and his quick and accurate perception of the

affinities of Coleoptera which he had never

before seen. On his return he resumed his

labors, which continued, with slight interrup-

tions b}^ ill health, until withiu a week of his

death.

LeConte's career in science began in 1844

with his first paper in the proceedings of the

Philadelphia academy, followed by others in

other journals : these gave but little evidence

of the future powers of the man, until, in 1850,

his ' Monograph of Pselaphidae ' appeared, in

which an arrangement of these minute forms

was proposed which remains at present the basis

of the general classification of these insects.

Shortly after appeared his ' Attempt to classify

the longicoru Coleoptera of America, north of

Mexico,' — a work of far wider application than

indicated by its title, iu which numerous sug-

gestions of new characters and wider applica-

tions of old ones are found.

To follow his papers from this period would

be a historj' of scientific coleopterolog3' in

America. Their importance and utility' at-

tracted attention abroad, and many were re-

printed in whole or in part. As to their

scope, the}' cover nearl}' every family in the

order : and in every case his work is an im-

provement on what preceded it ; he always left

a subject better than he found it.

Several of his works require a special notice.

His edition of the entomological writings of

Saj', in which he was assisted in their depart-

ments by Baron Osten-Sackeu and Mr. P. R.

Uhler, proved of inestimable value to students

by placing within easj- access the works of that

pioneer of American science. The volumes

appeared in 1859, have run through several

editions, and are still in demand. Realizing

that his favorite branch needed greater encour-

agement, he undertook, in 1860, the ' Classifi-

cation of the Coleoptera of North America,'

with the accompanying list of species, and de-
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scriptions of new forms. This work was never

completed, but extended to tlie end of the

Ceramb3-cidae. The interruption of the work

by the war made an interval of time in which

the edition of the earlier-issued parts became

exhausted, and, to a certain extent, antiquated

from more recent studies. The results of this

book are alnnidanth" shown in the vast increase

in the number of intelligent students and col-

lectors, accompanied by a further demand for

the exhausted edition, rendering a new one

necessary.

Before tlie new edition could be prepared, it

became imperative to study the Khynchoi)hora ;

and at this point LeConte made one of the

boldest strokes of his career in the isolation of

that series from other Coleoptera, and b}" pro-

posing a classification of them as remarkable

in novelty as it was true to nature. This was

followed bj' the ' Species of Rhvnchophora,'

published as a separate volume bj- the Ameri-

can philosophical society.

The preparatory- studies having been thus

comi)leted, LeC'onte looked forward with pleas-

ure to an entirely new work to replace the old

' Classification,' and mv co-operation was in-

vited in the preparation of monographic essays.

Two vears ago, his health then slightly failing,

he expressed the desire that the autljorship of

the new work should be equally divided : and

in January, 1882, the work was begun. It was

completed in March, 188.3, in time for him to

realize that it had been at least well received.

To speak further of this work would, for obvi-

ous reasons, be inappropriate : suffice it to say,

that his first edition made the ground-work of

the second, and his spirit actuated the embel-

lishment of the superstructure.

Since the completion of this work, his health

has not admitted of much study : but he con-

tinued his work until within a few days of his

death, and the incomplete manuscript will be

published in the form he desired.

While LeConte's reputation will be based

on his entomological writings, he by no means

limited himself to this field. Jlention has al-

ready been made of several important geologi-

cal contributions. There are others of less

moment. He has contributed a number of

articles on vertebrate paleontology, and several

on existing mammals. His ' Zoological notes of

a visit to Panama' {Proc. Pliilad. acad., 1852)

illustrate the extent of his study in another

direction. At least one article on purely' social

science has emanated from his pen.

In a general review of his writings, LeC*t)nte

is found remarkably free from controversial

tendencies. He gave to science the best re-

sults of his labor, knowing that what was

worthy- would in time be adopted. I know

that he was better pleased to have errors of

his own corrected than to correct those of an-

other. He was above the limit of those petty

jealousies which too often prevail between active

workers in the same field. Those who sought

his advice or assistance, either in person or by

correspondence, were alwa3's made welcome ;

and the numerous cabinets determined by him

gave evidence alike of his industry' and lib-

erality. The result of LeConte's labors has

been the elevation of colcopterologv in Amer-

ica from a traditional knowledge to a science

with a permanent and distinctive literature.

LeConte was president of the American as-

sociation for the advancement of science in

1874 ; and his address on retiring, regarding

the relations of the geographical distribution

of Coleoptera to paleontology, opened a new

field for the thoughtful student.

No prominent public position was ever held

by LeConte. He was urged by his friends for

the position of commissioner of agriculture ;

and, while he received an indorsement of which

any man might be proud, the choice of Presi-

dent Hayes gave it to another. That his emi-

nence as a naturalist was recognized is shown

in the numerous societies, at home and abroad,

of which he was elected a member. Of the

entomological societies of London, France, and

Berlin, he was made an honorary member, —

a

distinction attainable by few, from the limited

number allowed by the societies' rules. At

the time of his death he was president of the

American entomological society, and a vice-

president of the American philosophical so-

ciety.
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In 1861 Dr. LeConte was maiTied to Helen,

daughter of the late Judge Grier, who, with two

sous, survives him.

Dr. LeConte died Nov. 15, 1883, and was

buried in West Laurel Hill cemetery, in the

vicinity of Philadelphia. His death is an ir-

reparable loss to American science, and a calam-

ity in his special department.

George H. Horn.

THE WEATHER IN OCTOBER, 188S.

The monthlj' review of the U. S. signal-ser-

vice gives in copious detail the weather condi-

tions which prevailed in October. The peculiar

features of the month were the deficiency in

temperature .ind excess in rainfall in the greater

part of the countr3'. The former was most

strougl}' marked in the Missouri valley and
New England, the mean temperature falUng be-

low the average 3°. 7 and 3°. 6 respectiveh' in

these districts. In Tennessee, Florida, the Rio

Grande valle}', the South Atlantic and Gulf
states, however, the mean temperature was
from 2°. 5 to 4°. 3 above the average; so that

the distribution of temperature was rather ir-

regular. One instance of a maximum temper-

ature of 100° was noted, while the frosts were
frequent.

The distribution of rainfall is indicated by
the following table :

—
Average precipitation for October., 1883.

Districta.
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MONTHLY MEAN ISODABS. ISOTHERMS, AND WIND-DIBECTIONS. OCTOBER. 188.?. REPBI-NTED I.N REDUCED FOBM

BY PERMISSION OF THE CHIEF SIGNAL-OFFICER.
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A NEW RULE FOR DIVISION IN
ARITHMETIC.

The ordinary process of long division is

rather difficult, owing to the necessity of

guessing at the successive figures which form

the divisor. In case the repeating decimal

expressing the exact quotient is required, the

following method will be found convenient.

Rule for division.

First, Treat the divisor as follows :
—

If its last figure is a 0, strike this off, and
treat what is left as the divisor.

If its last figure is a 5, multiply the whole

by 2, and treat the product as the divisor.

If its last figure is an even number, multiplj'

the whole hy 5, and treat the product as a di-

visor.

Repeat this treatment until these precepts

cease to be applicable. Call the result the

prepared divisor.

Second, From the prepared divisor cut off

the last figure ; and, if this be a 9, change it to

a 1 , or, if it be a 1 , change it to a 9 : otherwise

keep it unchanged. Call this figure the extra-

neous midtiplier.

Multiply the extraneous multiplier into the

divisor thus truncated, and increase the pro-

duct by 1, unless the extraneous multiplier be

7, when increase the pi'oduct b}' 5. Call the

result the current midtiplier.

Third, Multiply together the extraneous

multiplier and all the multipliers used in the

process of obtaining the pi-epared divisor.

Use the product to multiplj' the dividend, call-

ing the i-esult t\\e prepared dividend.

Fourth, From the prepared dividend cut

oflF the last figure, multiply this by the current

multiplier, and add the product to the trun-

cated dividend. Call the sum the modified
dividend, and treat this in the same waj^
Continue this process until a modified dividend

is reached which equals the oiiginal prepared
dividend or some previous modified dividend ;

so that, were the process continued, the same
figures would recur.

Fifth, Consider the series of last figures

which have been successively cut off from the

prepared dividend and from the modified divi-

dends as constituting a number, the figure first

cut off being. in the units' place, the next in

the tens' place, and so on. Call this the first

infinite number, because its left-hand portion

consists of a series of figures repeating itself

indefinitel3- toward the left. Imagine another
infinite number, identical with the first in the

repeating part of the latter, but differing from
this in that the same series is repeated unin-

terruptedly and indefinitely toward the right,

into the decimal places.

Subtract the first infinite number from the
second, and shift the decimal point as many
places to the left as there were zeros dropped
in the process of obtaining the prepared divisor.

The result is the quotient sought.

Examples.

1. The following is taken at random. Divide
1883 by 365.

First, The divisor, since it ends in 5, must
be multiplied by 2, giving 730. Dropping the

0, we have 73 for the prepared divisor.

Second, The last figure of the prepared
divisor being 3, this is the extraneous multi-

plier. Multiplying the truncated divisor, 7,

bj' the extraneous multiiDlier, 3, and adding 1,

we have 22 for the current multiplier.

Third, The dividend, 1883, has now to be
multiplied by the product of 3, the exti-aneous

multiplier, and 2, the multii>lier used in pre-

paring the divisor. The product, 11298, is

the prepared dividend.

Fourth, From the prepared dividend, 11298,
we cut ofl:' the last figure, 8. and multiply this

by the current multiplier, 22. The ])roduct,

176, is added to the truncated dividend, 1129,

and gives 1305 for the first modified divisor.

The whole operation is shown thus :
—

1 S S 3

112 9l8

13 0|5
110

19|S
17 6

19|5
110

12[9

2|10
2 2

AVe stop at this point because 24 was a
previous modified dividend, written under the

form 240 above. Onr two infinite numbers
(which need not in practice be written down)
are, with their difference, —

iO,9.-.S,904,058

10,958, 904, 109. 5890410958904

51.5890410958904'

Hence the quotient sought is 5.158904109.
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Example 2. Find the reeipiocal of oSOCCi

The wliole work is here given :
—

3 3 3 6 6|7

233567 1634 9(ii!i

2 1 2 1 3 ~

2 2 6 5 5 i>|9

2102103
23286G|2
467134
700000

Answer, .O00U0-".)y7.

Example .'>. Find the reciprocal of 41.

37|»

Answer, .02439.

3 313

lj_l'-

144
148'

1612

9»

C. S. Pkikce.

URNATELLA GRACILIS, A FRESH-
WATER POLYZOAN.

A PAPER on this polyzoan, by Professor Joseph

Leidy, has been recently publislied, with illustrations,

\n t\\6 Journal of Vie Academy of natural sciences of

Philadelphia. Urnatella was originally dis-

covered in 18.51, and briefly noticed in the

Troceedings of the academy the same year,

and also subsequently in 1854, 1858, and
1870. It was found in the Schuylkill River

at Philadelphia, but has not been seen else-

where, except a dried but characteristic

specimen on the shell of a Unio from Scioto

River, Ohio.

Urnatella is an interesting and beautiful

form, living in association with Plumatella

and Paludicella, and having similar habits,

but is very different from them or any other

known fresh-water polyzoan, and is most
nearly related with the marine genus Pedi-

cellina. It is found attached to the under

side of stones beneath which the water can

flow. As commonly observed, it consists

of a pair of stems divergent in straight lines,

or rather gentle curves, from a common disk

of attachment. The stems slightly taper,

and are beaded in appearance, due to di-

vision into segments alternately expanded
and contracted. The segments commonly
range from two to a dozen, ))roportioned

to the length of the stem, which, when
longest, is about the eighth of an inch or a little more.

The stems terminate in a Ijell-shaped polyp, with an
expanded oval or nearly circular mouth slanting to

one side, and furnished with about sixteen ciliated

tentacles. The stems also usually give off a pair of

lateral branches from the second segment succeed-

ing the polyp, and frequently likewise from the first

segment. The branches consist of a single segment

or pedicle supporting a polyp, and usually also give

off similar secondary braiiche.s. The first and second

segments are cylindroid, highly flexible, and mostly

striated and colorless, and appear mainly muscular in

structure. The succeeding segments are urn-shaped;

the body of the urn being commonly i)alo brown,

ringed witli lines, and marked with dots of darker

brown. The neck and pedicle of the urns are black.

The different colors give the stem a beaded and alter-

nately brown and black appearance. Through the

lighter colored body of the urns a central cord can

be seen, extending through the length of the stem.

The urn-shaped segments exhibit lateral pairs of cup-

like processes, which correspond in position with the

branches from the terminal pair of segments of

the stem, and apparently indicate branches which
have separated from the parent stem to establish

themselves elsewhere as new polyp-stocks.

A series of specimens of 'Urnatella — from such as

consist only of a simple cylindrical, flexible pedicle,

supporting a polyp, to those with long stems, consist-

ing of a dozen segments — indicates the urn-sliaped

segments to be formed successively through segmen-
tation of the originally single simple pedicle. The
segments, therefore, do not correspond with what were

polyps; but the terminal polyp is permanent, and the

segments originate by division from its neck, very

mueli as the segments of the tape-worm arise from its

head. After the destruction of the head, the seg-

3. 1.— rrniilcllii grncilln. The one on llie left willi the pol.vjm expanded;
that on the right fn the cundtiion Hssumcd when tho animal is dUturbed.

mented stem remains persistent; but what becomes
of it ultimately has not been determined. Probably

the segments may serve tlic purpose of the statoblasts

of other fresh-water polyzoa, but the question has not
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been ascertained. A common mode of propagation

of Urnatella appears to be by budding, the formation

of branches with their terminal polyps, and the de-

tachment of these branches to establish stocks else-

where. The different specimens apparently indicate

this process, though it was not actually observed.

Though the stem of Urnatella is invested with a

firm, chitinous integument, it still retains its flexibil-

ity; so that, when the polyp is disturbed, it not only

closes its bell, and bends its head, but the entire stem

bends, or even becomes revolute. Sometimes the

polyps suddenly twist the stems from side to side, as

Fig. 2.— TJrnatella gracilis, with the main stem of four segments,
and a terminal expanded polyp. Branches ai-e'given off hy
the third segment, and a bud from the fourth.

if they had become wearied of remaining longer in

the same position.

The interior of the polyp is mainly occupied by the
alimentary apparatus. From the mouth of the bell

a funnel converges as the pharynx; and the tube of

the former, as the oesophagus, occui^ies the shorter

side of the bell. At the bottom of the latter the
oesopliagus opens into a capacious retort-like stomach,
which occupies two-thirds of the capacity of the

polyp. The stomach towards the mouth of the bell

has an alembic-like pylorus, from which a short in-

testine turns ventrally to expand in an oval colon.

From this a short rectum opens about the centre of

the mouth of the bell. The pharynx, oesophagus,
and stomach are lined with ciliated epitlielium. The
ventral side of the stomach has the epithelium
colored brown, indicating, as in other polyzoa, an he-
patic function. The polyp feeds on vegetable par-

ticles mainly, including diatoms, desmids, etc. ; and
the food may be observed in an incessant whorl in

the axis of the stomach, induced by the action of the

cilia lining the latter. The polyp is almost constantly

infested with parasites, often in large numbers, which
mingle with the food, and accomp.any this in its move-
ment. The parasite is a ciliated infusorian, distin-

guished with the name of Anoplophrya socialis.

From time to time, remains of the food are passed into

the colon, and here accumulated into an oval pellet,

which is then quickly discharged from the mouth of

the bell.

Generative organs, or provision of any kind for the

production of ova, were not detected, nor were eggs

observed.

Urnatella differs from the marine genus Pedicellina

mainly in not having an attached and creeping root-

stalk, and in having free, pendent, and jointed stems,

instead of simple pedicles.

THE PHYLOGENY OF THE HIGHER
CRUSTACEA.

The claS? Crustacea is one of the dominant groups

of the animal kingdom, and it includes a very con-

siderable proportion of our living animals. Its repre-

sentatives are extremely diversified in structure ; and
a single order, such as the Decapoda, includes a much
greater variety and diversity of forms than the whole
class of insects. It is very rich in primitive and transi-

tional forms; and when we add to this, that there

is no group in which our embryological knowledge is

more rich and varied, or in which the embryological

history of the individual throws so much light upon
the evolution of the race, its importance as a means
for tracing the actual history of the evolution of

species is obvious. In fact, most of the problems in

the logic of morphological reasoning, are, in great part

at least, problems in the morphology of the Crus-
tacea.

Since the awakening in natural science which fol-

lowed the publication of the Origin of species, many
naturalists have attempted to disentangle the story of

the phylogeny of the Crustacea. Some of these at-

tempts, such as Miiller's ' Fiir Darwin' and Huxley's
'Crayfish,' are familiar to all; while others, such as

Claus' ' Crustaceen system,' are known to none except
specialists. The latest attempt in this field ( " Studien
iiber die verwandtschaftsbeziehungen der Malakostra-
ken," by Dr. J. E. V. Boas, Morph. jahrb., viii. 4,

1SS3) is, to say the least, a very valuable addition to

crustacean morphology, as well as an interesting

study in scientific logic. Its results seem to be a close

approximation to the true natural classification of the
higher Crustacea, and it should therefore receive the
careful attention of all naturalists, and of all who wish
to be informed regarding the methods of thought in
morphology; but as it is from necessity filled with
minute details, which would be formidable to all

except specialists, the general reader must be con-
tented with a summary of the results.

The proof that the crabs are descended from long-
tailed decapods is familiar to all naturalists; and no
one can doubt, that, among these, the swimming dec-
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apods, such as Penaeus, are the most primitive. So
far, the phylogeny of the decapods may be regarded

as definitely settled, and Boas proposes no modifica-

tion of the accepted view; but his opinion regarding

the origin of the swimming decapods from the lower

Crustacea is novel, and the evidence which he fur-

nishes seems to be conclusive. The Decapoda are

generally regarded as the modified descendants of the

schizopods; but Boas points out that the order Schiz-

opoda is not a natural group, siuce the animals which
have been included in it belong to two widely sepa-

rated orders.

According to this author, the Euphausiacea and tlie

Mysidacea are not at all intimately related. The latter

are not in the line which leads to the Decapoda, and
there is no natural group Schizopoda. He therefore

divides the group into two orders, — the Euphausiacea
and the Mysidacea : the former including the primitive

nnspecialized forms through which the Decapoda have
been evolved from the lower Crustacea; and the latter

containing highly specialized forms, which have been
evolved from the Euphausiacea along an independent
line, and which have no direct relationship to the

Decapoda. He holds, that the Euphausiacea are a syn-

thetic group of Crustacea which has given rise to

several divergent groups of descendants. Of these,

the decapod stem has undergone the least modification.

A second stem, the Mysidacea, has diverged in an
entirely different direction, has departed very widely

from the primitive form, .and has, in its turn, given

rise to the Cumacea, and through these to the amphi-
pods and isopods, the Latter being the most highly

modified of the Malacostraca. A third line of descent

from the Euphausiacea has given rise to the Squil-

lacea.

The recognition by Boas of the fact, that the group
Schizopoda is not a natural one, and the discovery

that the animals which have been thus associated

may be divided into a very primitive group, the

Euphausiacea, and a highly specialized group, the

Mysidacea, seems to be a very great advance in crus-

tacean morphology.

He gives the following definition of the Euphau-
siacea:

—

Malacostraca, with the mid-body and abdomen com-
pressed, with a well-marked bend in the abdomen;
carapace well developed ; the last segment of the mid-
body a complete ring; eyes stalked; antenna with a
large scale; mandible simple; first maxilla with broad,

one-jointed palp, and with well-developed exopodite;

second maxilla with asiinilarpalp, and with exopodite,

and a cleft lacinia interna. The appendages of the

mid-body or cormopods all have a well-developed ex-

opodite, and an epipoditc which is subdivided in all

except the first pair, where it is simple. The endopo-
dite is thin and weak, and it does not end in a sharp
point: it is more or less rudimentary on the last two
pairs. The first cormopods are not specialized as

maxillipeds, but are like tlie others. The abdominal
feet are powerful swimming-organs, with an appendix
interna. In the male the first or most anterior ones
are specialized as copulatory organs. The tail-fins

are well developed. The liver is composed of a great

number of small lobes. The heart is short and wide.

The h.alves of the reproductive organ are united by
a transverse unpaired portion. Spcrmatophores are

present, and the spermatozoa are simple round cells.

There is an antennary gland. The young leaves the

egg as a free-swimming nauplius, and the carapace of

the older larva is a great phyllopod-like mantle.

It is easy to trace the relationship between this

group an<l the decapods, on the one side, and, on the

other side, through Nebalia, to the phyllopods and
lower Crustacea.

The Decapoda natantia resemble the Euphausiacea
in many conspicuous and highly important particu-

lars. In these two groups alone, among the Mala-
costnaca, we have a free-swimming nauplius; and in

both the carapace of the larva is a great mantle. The
abdomen is bent in both, and the integument is

horny. The carapace, the abdominal appendages,

the large tail-fin, and the pointed telson, are alike in

both. The endopodite of the first pleopod is a copu-

latory organ in the decapods as well as in the Eu-
phausiacea; and spcrmatophores are almost universal

in these two groups, while they are found in no
other Malacostraca.

The close relationship between these two groups
can hardly be questioned ; nor is it diflScult to shoir

that the Euphausiacea are the primitive, and the Dec-
apoda the derived, form. In the presence of simple

epipodites, and of a four-jointed palp on the first max-
illa, the Penaeadae are nearer to the phyllopods than
Euphausia; but in all other respects Euphausia is the

most primitive, and it shows its close relationship to

the lower Crustacea by many characteristics, among
which are the following. The terminal joint of the

cormopods is.rounded and blunt, as it is in Nebalia,

instead of being pointed, as it is in all the Malacostraca

except Nebalia. There are no specialized maxilli-

peds; but the first cormopod is like all the others, as

it is in Nebalia, and all the cormopods are furnished

with exopodite and epipodite: while in all other

Malacostraca there are true m.axillipeds; and either

the exopodites or the endopodites, or both, are absent

on some or on all the cormopods. The antenna has

a well-developed exopodite; and in the young this is

flabellum-like, and very similar to that of the adult

Limnadia or Estheria. This feature of resemblance

to the lower Crustacea is shared by the young of the

Decapoda natantia. The first maxilla h.as a large

exopodite; while this is rudimentary in the Decapoda
and Mysidacea, the only other Malacostraca where it

occurs at all. The pleopods are much like those of

Nebalia: they are elficient swimming-organs, and
they are provided with an appendix interna. The
spermatozoa, like those of the phyllopods, are simple

round cells without tails; and this is true of no
other Malacostraca except the squillas.

While the Euphausiacea are thus seen to be very

much like the phyllopods in so many important

features, they are true Malacostraca; and they have
deviated greatly from their pliyllopod ancestor, and
have acquired a small carapace, differentiated cor-

mopods with long slender endopodite, small exopodite

divided into shaft and fl.abellum, and an epipodite
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wliich is purely respiratory. Thoy also differ from

Nebalia in the iMSsession' of tli.at distinctively mala-

costracan organ, a tail-fin, made up of a teKson and a

pair of swimmerets.

The relationship of Nebalia to the Malacostraca on

the one hand, and to the phyllopods on tlie other,

h.as long been I'ecognized, and Clans has even gone

so far as to hold that this form is a true malacoslra-

can; but Boas believes that it is neither a true

malacostracan, nor the phyllopod from which the

Malacostraca originated, but simplj' the nearest liv-

ing ally of this ancestral form.

He believes that the pi-esenceof a great mantle-like

carapace, of eight iinspecialized, broad cormopods

with leaf-like exopodites, of a furcated abdomen with-

out tail-fins, and of eight abdominal somites, show

that it is not a malacostracan, but a phyllopod. As
many phyllopods, such as Limnetis and the Clado-

cera, have, like the Malacostraca, an exopodite on

the second antenna, we must believe that the Mala-

costraca have inherited this feature from their phyl-

lopod ancestor; and, as it is absent in Nebalia, this

form cannot be the direct ancestor of the Malacos-

traca. So, too, the fifth and sixth pairs of abdominal

feet are rudimentary in Nebalia, while they are well

developed in nearly all Malacostraca. As most of the

phyllopods, and some of the Malacostraca, leave the

egg as a free-swimming nauplius, we must believe

that this was true of the phyllopod ancestor of the

Malacostraca; but as Nebalia does not pass through

a free nauplius stage, but leaves the egg in a more
advanced condition, it cannot be in the direct line of

evolution. Boas therefore concludes that Nebalia is

a true phyllopod, and that the Malacostraca have

originated from a form somewhat different, although

Nebalia is the closest living ally of this ancestral

form.

Having thus tracedthe decapods back through the

Euphausiacea to a phyllopod ancestor very similar to

the recent Nebalia, we have now to trace the ancestry

of the other Malacostraca. Boas holds that the squil-

loids are a branch from the Euphausiacea, and that

the Mysidacea have been derived from the Euphau-
siacea along still another line of descent, and have, in

their turn, given rise to all the remaining groups of

Malacostraca.

The Mysidacea differ from the Euphausiacea and
the decapods in many features which they show in

common with the Cumacea and the amphipods and
isopods; and it is not diiBcult to show, that, in these

points of difference, the Euphausiacea are the primi-

tive group, and the Mysidacea the modified group.

In Euphausia, as in the swimming decapods, the

body and abdomen are compressed; while they are

flattened and rounded in the Mysidacea, and the tip

of the abdomen is directed backwards, lacking the

peculiar bend of Euphausia and Penaeus.

The structure of the mandible is very instructive.

In Mysis, as well as in the Cumacea and amphipods
and isopods, the mandible is forked, the cutting part

being widely separated from the crushing part; and
between the two there is a row of setae, and a pecul-

iar accessory appendix. In Euphausia and the deca-

pods the appendix and row of setae are absent, and
the chewing part is hardly separated from the crush-

ing part. In Mysis, as in Cuma and the amphipods
and isoi>ods, the palp and exopodite of the first max-
illa are absent, and the laciniae are turned forwards

as well as inwards ; and in all these forms the laciniae

of the second maxilla are directed forwards. They
overlap, and the lacinia interna is undivided. In
Euphausia, the decapods, and squillas, there are no
brood-pouches; but these structures are present in

Mysis, as well as in the Edriophthalmata, and they

are formed in essentially the same way in all, — by
plates which are developed on the bas.al joints of cer-

tain of the cormopods. In all these forms the young
pass through a long metamorphosis within these

pouches. The liver is comparatively simple. There
are no sperm atophores, and the spermatozoa have
tails. The Cumacea are regarded by Boas as a greatly

modified offshoot from the Mysidacea; and the am-
phipods and isopods are derived from an ancestral

form somewhat like, but more primitive than, the

living Cumacea.
As regards the position of the amphipods and iso-

pods, Boas's view is directly opposite to that which
has been generally accepted ; as he regards these as

the most highly specialized and divergent of the

Malacostraca, instead of low and primitive forms.

The conspicuous segmentation of the nervous system,

the absence of a carapace, the sessile position of the

eyes, the great number of similar somites, the worm-
like shape of the body, and the elongation of the heart,

— all seem at first sight to show that these forms are

ancient and low. Boas points out that the nervous
system gives no proof of a primitive condition, as

there are as many independent ganglia in Mysis as

there are in the sessile-eyed Crustacea. It is true that

the heart is longer than it is in Mysis ; but there are

only three pairs of ostia, and the length of the heart,

as compared with that of the mid-body, is no greater

thair it is in Mysis. As the eyes are stalked in Neba-
lia, the nearest ally of the Malacostraca, all of the

latter must have inherited stalked eyes from their

phyllopod ancestors, and the sessile eyes of the Edri-

ophthalmata must be due to secondary modification.

So, too, regarding the absence of a carapace. As the

Malacostraca inherit this structure from the phyl-

lopods, those forms in which it is absent must h.ave

lost it by secondary modification. The same thing is

true of the absence of a scale on the antenna. There
is, therefore, no proof that these animals are primitive

;

and the many points of resemblance to the Mysidacea
which we have just noticed show the close relation-

ship between these groups. But as the Mysidacea,
like Euphausia and the decapods, have stalked eyes,

a carapace, and a fused mid-body, exopodites in first

maxillae, exopodites and palpi in second maxillae
and on cormopods, and as a seventh abdominal seg-

ment. is present, we must believe that the Mysidacea
are the more primitive group, and the Edriophthal-
mata their recently modified and highly specialized

descendants.

Boas believes that most of these differences are due
to the fact that the Edriophthalmata have become
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adapted for running instead of swimming; and he
thus explains the loss of the exopoditesof the conno-
pods, the strengthening of theendopodites, the shor-

tening of (he abdomen, the loss of power in tlie

pleopods, the flatness of the body and abdomen, llic

thickening of the integument, and tlie loss of eye-

stalks and of the antennary scale. The respiratory

function of the pleopods he attributes to the loss of

the carapace, and the thickening of the integument.

The general conclusions of this highly suggestive

and interesting paper maybe summarized as follows.

The Mal.acostraca are descended from the phyllo-

pods, among which Nebalia is their nearest relative.

The Euphausiacoa are the most primitive Malacos-

traca. The decapods originated from the Euphau-
siacea, although the most primitive decapods, the

Natantia, are now widely separated from this ancestral

form. The Squillacea stand by themselves, their

nearest, although distant, allies being the ]?uphau-

siacea. They show in certain points a more primi-

tive condition than any other Malacostraca; although,

as a whole, they are highly modified.

The Mysidacea are also derived from the Eupliaii-

siacea; although they are so different from them that

they must be placed in a distinct order, and the

group Schizopoda must be abandoned. The Mysi-

dacea have no close relationship to the decapods.

The Cumacea arise from the Mysidacea, and the

amphipods and isopods from a form between the

Mysidacea and the Cumacea. The amphipods and

isopods are not a primitive group distantly related to

the Podophthalmata, but they are the most highly

specialized of the Malacostraca.

lie gives the following as his phylogenetic classifi-

cation of the Crustacea :
—

Amphipoda.

Decap Jil:).

LETTERS TO THE EDITOR.
Radiant heat.

Mk. FrTZOKUAi.i) has favored me with a paper ' in

which he takes exception to my views respecting
radiant heal,-' wherein he says, —

" Suppose that two regions, A and i?, be separated by three par-

allel Bcreeni*, /, m, and u, having aperturet* in them, x, y, z, capa-

I 'I I'

ll' ll' I I

W. K. liRO.»K«

ble of being opened and clu.suil from the *:umre, 80 ae to make every

tiling perfectly syinmetricul round the line .Ifi, perpendicular lo

the screens. Now, if x be opened for a very short time, a certain

quantity of radiant energy will becape out of .1 into the region

between I and m; and if y be opened when this heat reache8 rn.

it can certainly be let on into the region mn; and if s be similarly

opened when it reaches it, this radiant heat will get into B.
While 3 was open, however, some heat left Ji; but, as Dr. Kddy
observes, y may be closed so as not to let this even get througli

the screen m, and it can be all returned into B by reflection

through s or some other aperture. So far I entirely agree with

Dr. Eddy, and so far it seems an if the rcBult bad been to trans-

fer heat from A to />' without J?'b lof*hig any heat by having it

transferred to A. As I warned Dr. Eddy when I heard his

paper, there arc, however, other bodies and regions to be con-

sidered besides A and H. There are more than two bodies con-

sidered : there is the region of the screens. Consider what hap-

pens when the heat that escaped out of 5 into the nxn region tries

to get baciv into B. Some door must be opened lo let it pass;

and, while it is passing in, an at least equal amount of heat will

be passing out of B into the tun region, po that you can never

really get the heat that has once left B back into £ again. This

is true, whether you adopt doors over fixed apertures, such as I

have supposed, or moving apertures, such as Dr. Kddy proposed.

What really takes place is this: a certain quantity of heat es-

capes out of A and reaches B ; and a not less quantity of heat

leaves B, and is kept entangled in the region of the screens, and

it is only possible to let the heat pass from A to B by means of

this third region. Hence this only really comes to the same

thing as letting A radiate some of its beat into the screen region,

while B is kept closely shut up. Xow, be it ob8er\*ed that Dr.

Eddy practically postulates that this screen region is at least

colder than -! — in fact, he assumes it to be perfectly cold, I.e. to

contain no radiant heat except what is admitted from A and B^

so that it is by no means contrary to the theoi^ of exchanges that

A might cool by radiating into this region."

Now, Mr. Fitzgerald has stated only two of the

three things whicli occur while the door z is open.

He omits lo state, that in my process a certain amoimt
of heat whicli has come from A also passes through
the door z every lime it is opened, into the region li;

and this is alt which is proposed to be accomplished

by the process which is at all itnusual or peculiar.

Thus the fact remains, thai although a definite amount
of heat from B remains entangled in the region miXy

which is not increased with the lapse of time, there

is a continued passage of heat through this region

into By that being the very object sought to be accom-
plished by my process. It is not easily seen how
the arrangement of screens and apertures proposed

by Mr. Fitzgerald could be so manipulated as to

bring the heat coming from A into a position such

' On Dr. Kddy*s hypothesis that radiant heat Is an exception

to the second law of thermodynamics. By George F. Fitzger-

ald, M.A., F.T.C.D., He. proc. roy. Duhl. «oc., iv. pt. I.

» A'c. proc. Ohio mech. ingt., July, 1882.
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that it would be in readiness to pass into Ji at the

same time as tlie lieat wliich originally came from B
is returned to li, though my arrangement of moving
screens readily accomplished this, as was admitted by
Prof. J. Willard Gibbs injhis^eriticism of my paper.i

Db H. T. Eddy, Ph.D.

Area of a plane triangle .

°In the Mathematical magazine (Erie, Penn.; tor

April, Mr. James Main imblishes, as a matter of curi-

osity, a collection of ninety-four expressions for the
area of a plane triangle. In Mathesis (Gand, Belgium)
for June this list is republished; and in the August
nvunber of the same journal the subject is taken up
again by M. Ed. Lvicas, who extends the collection,

and classifies into five groups. In the first group are

eleven 'unique' expressions for the area, i.e., expres-

sions that do not admit of other similar expressions
by permuting the letters; in the second group are nine
expressions, each admitting of two other similar ex-

pressions by permuting the letters ; in the third group
are eleven expressions, eaqh admitting of three other
similar exjiressions ; in the fourth group are seven ex-
pressions, each admitting of five similar expressions

;

and, last, the fifth group consists of a single formula,
admitting of eleven similar expressions. Thus we
have a hundred and thirty-six expressions for the area
of a plane triangle in terms of the sides, angles, per-
pendiculars, semiperinieter, and radii of the circum-
scribed, inscribed, and escribed circles. M. Neuberg
adds also three other unclassified formulae, with the
statement that many other such may be found. The
total number of expressions for the area of a plane
triangle, in this collection, is therefore a hundred and
thirty-nine, making it, perchance, the most complete
collection that has been jjublished. M. B.

The Dora coal-field, Virginia.

In the November number of The Virginias is con-
tained a review of the report on the mineral resources
of the United States, recently published by the U.S.
geological survey, which contains the following: —
" In Mr. Charles A. Ashburner's report on anthracite
coal, p. 32, is this statement concerning the Dora
coal-field :

' Of one of the reported anthracite locali-

ties In Virginia, that in Augusta county, recent tests

with the diamond-drill would seem to prove the pres-
ence of anthracite,' " etc. In exi^lanation of the
above, I would like to state, that, by referring to

the report reviewed, on p. 24 will be found a foot-

note as follows: " Mr. Ashburner's contribution and
statistics end here." I only stand responsible for a
portion of the statistics relating to the anthracite
region in Pennsylvania {pp. 7 to 24 inclusive). I
desire to make this explan.ation public from the
fact that I do not wish to be held accountable for
questionable data relating to a coal-field of a very
uncertain character, and which I have never ex-
amined.

Charles A. Ashbuener,
GeologUt in charge Perm, anthracite survey/.

Philadelpliia, Penn.

Synchronism of geological formations.

In Science of Deo. 7 your correspondent, Mr.
Nugent, takes issue witli me as to my conclusions
hearing upon the relative ages of geological forma-
tions, and contends that the geological and paleon-
tological researches of the last twenty-one years (i.e.,

during the period that has elapsed since the publi-
cation of Professor Huxley's address referred to in

' Science, i. 160.

my communication before tlie Philadelphia academy
of natur.al sciences) have only tended 'to maintain
the logical basis' on which the distinguished English
naturalist rested. As the subject is a very important
one, and one that has not, it appears to me, received
its full measure of attention or discussion, I trust

that you will permit me a little space for fuller ex-
planation, even at the risk of repeating what has al-

readj' been said in your valuable columns.
Professor Huxley, in his anniversary address de-

livered before the London geological society in 1862
{(c^art. journ., xviii. p. xlvi), maintains substan-
tially, —

I. 'That formations exhibiting the same faunal
facies may belong to two or more very distinct periods

of the geological scale as now recognized ; and, con-
versely, formations whose faunal elements are quite
distinct may be absolutely contemporaneous: e.g.,

" For any thing that geology or paleontology is able to

show to the contrary, a Devonian fauna and flora in

the British Islands may have been contemporaneous
with Silurian life in North America, and with a car-

boniferous fauna and flora in Africa" {loc. cit.).

II. That, granting this disparity of age between
closely related faunas, all evidence as to the uniform-
ity of physical conditions over the surface of the earth
during the same geological period (i.e., the periods
of the geological scale), as would appear to be in-

dicated by the similarity of the fossil remains belong-
ing to that period, falls to the ground. " Geographical
l)rovinces and zones may have been as distinctly

marked in the paleozoic epoch as at present; and
those seemingly sudden appearances of new genera
and species which we ascribe to new creations may
be simple results of migration."
Now, without wishing to enter into the minutiae

of the question, I believe a little reflection will clearly

show, that if, as it is contended, several distinct

faunas (i.e., faunas characteristic of distinct geo-
logical epochs, and separated in age from each other
by possibly millions of years) may have existed con-
temporaneously, "evidences of inversion," to qxiote

my own words, "in the order of deposit, ought to be
common; or, at any rate, they ought to be indicated
somewhere, since it can scarcely be conceived that ani-

mals everywhere would have observed the same order
of direction in their migrations." Given the possible

equivalency in age, as hypothetically claimed, of the
Silurian fauna of Nortlr America with the Devonian
of the British Isles and the carboniferous of Africa,

or any similar arrangement, why has it never hap-
pened, it may be asked, that when migration, neces-
sitated by alterations in the physical conditions of

the environs, commenced, a fauna with an earlier life-

facies has been imposed upon a later one, as the De-
vonian of Great Britain upon the carboniferous of

Africa, or the American Silurian upon the Devonian
of Britain? Or, for tliat matter, the American Silu-
rian may have just as well been made to succeed the
African carboniferous. Reference to the annexed
diagram, where D represents a Devonian area, say, in

Europe, S a Silurian one in America, and C a car-

boniferous one in Africa, — all contemporaneous, —
will render this point more intelligible.

Now, on the proposition here stated, reasoning
from our present knowledge of the antiquity of faunas,
and accepting the doctrine of migration, as main-
tained by Professor Huxley and others, to account for
the possible contemporaneity of distinct famias, it may
be assumed that S (or America) will receive its Devo-
nian fauna from TJ ; D (Europe), its carboniferous
from C; and C (Africa), a later fauna from some
locality not here indicated. In other words, a migra-
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tion, as indicated by tlie arrows, would set in from
JD to S, one from C to D, one from S to some possibly

South American Cambrian locality, and one, bringing
a Permian or some later-day fauna, from an unknown
locality towards C. Were this order of migration to

continue here, or at other portions of the earth's sur-

face, in this or in a similarly consecutive manner, the

results obtained would be in perfect consonance with
the facts presented by geology. But is there any
reason whatever for the continuance of this order of

migration? Surely no facts that have as yet been
brought to light argue in favor of a continued migra-
tion in one direction. Why, then, it might justly

be asked, could not just as well a migration take place

from *' to D, and impose with it a Silurian fauna
upon a Devonian? What would there be to hinder

a migration from S to C, placing the American
Silurian fauna upon the carboniferous of Africa ?

Why, as I have asked, has it just so happened that a
fauna characteristic of a given period lias invariably
succeeded one which, when the two are in superpo-
sition all over the world (as far as we are aware),
indicates precedence in creation or origination, and
never one that can be shown to be of a later birth ?

Surely these peculiar circumstances cannot be ac-

counted for on the doctrine of a fortuitous migration.

And it certainly cannot be claimed that through a

process of transmutation or development, depend-
ing upon the evolutionary forces, a fauna with a .Silu-

rian facies will, in the course of a possible migration
toward a carboniferous locality, have assumed a car-

boniferous or Permian character.

The facts of geology and paleontology are, it appears
to me, decidedly antagonistic to any such broad coii-

tem|)oraneity or non-contemporaneity as has been
assumed by Professor ITuxlcy; and their careful con-
sideration will probably cause geologists to demur to

the statement that "all competent aulhorltlcs will

probably assent to the proposition that physical geol-

ogy does not enable us in any way to reply to this

question: Were the British cretaceous rocks deposited

at the same time as those of India, or are they a mil-

lion of years younger or a million of years older ?
"

Anoelo Heilpbin.
Academy of natural acienccs,

Philadelphia, Dec. 8.

THOMSON AND TAIT'S NATURAL
PHILOSOPHY.^— n.

Before proceeding to an account of the rest

of tlie work, we shall add a few more words of
' Concluded frum Xo. 36.

explanation upon tlic harmonic solutions of the

diliereiitial equation ((">), expressed in polar

co-ordinates. On attempting to integrate this

equation, it is found that there is an infinite

number of particular solutions, as was before

stated must necessarily be the fact ; and each
of these solutions is the product of three fac-

tors. One fitctor is an arbitrary constant

;

another factor is the radius vector raised to

an}- integral power, positive or negative ; and
the remaining factor is a function of the angular

co-ordinates, dependent for its form upon the

exponent of that power of the radius vector bj-

which it is multiplied. It is this last factor, or

coefficient, whicli gives the name of • spherical

harmonics' to the solution : indeed, these func-

tions of the angular co-ordinates are them-
selves surface-harmonics.

If we restrict ourselves, as is usuallj' done,

to real integral powers of the radius vector r,

positive and negative, then, from the well-known

principle that a general solution is obtained by
taking the sum of particular solutions, we should

have tlie most general possible solution by tak-

ing the sum of a series of particular solutions,

such as have just been described, in which the

powers of r have all integral values between
-+- 00 and — « . But since it is found, upon
computing the functions of the angular co-ordi-

nates which constitute their coefficients, that

the coefficients of r' and ?•"'' ' " are identical,

it will be more convenient to write the gen-

eral solution ill the form—
a.i/„ («,(>) + (a,r + b,r--)f, (»,<p)

+ (a.r^ + 6^r-')A, (H,^) -I- . . .

-f- («,)•• -I- 6, r - f + ")/,(», ^S) -I- (8)

In a])plying this to any given case, either all

the arbitrary constants a vanish, or all the con-

stants h; thus giving rise to the two general

forms of solution })efore mentioned, in which

there is a series of terms, either in ascending

integral powers of r, or of descending integral

powers of r.

A value of F consisting of several terius is

a compound spherical harmonic of the degree

(positive or negative) of its numerically high-

est power of r. A value of V consisting of

a single term is a simple harmonic.

Returning, now, to the consideration of chap-

ter vii. p. 9.S, entitled • .Statics of solids and flu-

ids,' the subject of rigid solids is disposed of iu

the course of thirty pages, nearly half of which

is occupied with inextensible strings iu the form

of catenaries of various kinds.

The authors hasU'ii on to the more intricate

matter of thistle solids. As is well known to

students of this subject, the general problem
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of finding the displacements in all parts of an

elastic solid of any figure sulijected to the action

of known forces applied to its exterior surfaces,

even wlien the solid is uniform in texture in all

directions (i.e., isotropic), transcends at present

the powers of analysis, tliough considerable

progress has been made toward a complete

theory. An important contribution to this

theory bj' Sir William Thomson is found on

pp. 461 to 408 in Appendix C, entitled 'Equa-
tions of equilibrium of an elastic solid deduced
from the principle, energy.'

Bj- reason of the incompleteness of the gen-

eral theory, those simple cases are first treated

which are most completely amenable to analj*-

sis. The fortj^ pages succeeding p. 130 treat

the special case of the elastic wire, whose
fundamental equations were first thoroughlj'

investigated by Kirchhoff in 1859. This treat-

ment, which is of interest both to the mathe-
matician and engineer, investigates not only the

spirals which elastic wires of circular and of

rectangular cross-section assume under the

action of direct forces, and of couples produ-

cing bending and twisting, but also goes into

several important side-issues, one of which is

the so-called kinetic analogy. A simple case

of this, which is discussed at length, exists

between the plane curves assumed by a thin

flat spring, and the vibrations of a simple pen-
dulum which it graphicallj' represents. An-
other important side-issue is found in the

discussion of the common spiral spring, in

which the force resisting elongation is mostly
due to torsion of the wire. Verj- curiousl}', the

theorem of three moments of a straight beam
is omitted, although the principles to be em-
plo3'ed in establishing it are fully given.

Another important elastic solid which is fully

amenable to analysis is the thin elastic plate.

The treatment of the thin plate, which occupies
thirt}' pages, discusses the flexure of a plane
plate under all combinations of forces tending
to produce either a state of synclastic stress

(i.e., a state in which the curvature at every
point is convex) or a state of anti-clastic stress

(i.e., one which tends to cause the surface to

become saddle-shaped) . Kirchhofl!"s boundarj'

conditions for a plate are also demonstrated at
length. These are of importance in most prac-

tical cases, — as, for example, that of the flat

steam-boiler head ; for evidently any plate

must have some kind of support or fastening at

its boundary-.

The general subject of elastic solids is reached
at p. 204, and occupies a hundred pages, in

which, after the general equations of equilib-

rium between the applied stresses and the result-

ing strains are established, several special cases

are treated at length. The first of these is the

celebrated torsion problem published by St.

Venant in 18;");') ; in which tlie distribution of

the stresses and strains throughout a right

prism of any cross-section wliatever, under the

action of forces applied to its ends, is com-
pletely determined. This is perhaps the most
complicated problem which has been entirel}'

worked out in the subject of elastic solids, and
twenty-four pages are devoted to it. The flex-

ure of beams having rectangular cross-sections

is discussed, especiall}' with reference to the

distortions which are suflTered by these cross-

sections. The distortions can be easily exhib-

ited b}' bending a thick rectangular piece of

rubber, when the upper and lower surfaces will

become saddle-shaped.

The general problem is then further treated

by investigating the case of an infinite elastic

solid under various suppositions as to the force

applied through limited and through unlimited

portions of it. The spherical and cyliildrical

shells are then treated bj* the help of harmonic
analj'sis.

The concluding hundred and sixty pages of

the work, beginning at p. .300, are devoted
ostensibly to hydrostatics ; but the first twentj--

five pages finish those parts of the subject in-

cluded under that title in ordinary treatises,

and the remainder relates to the ph3-sics of the

earth as dependent upon its fluid condition,

past or present. The first great problem in this

department of inquirj' is to determine what fig-

ure will be assumed hj a rotating liquid mass
under the influence of centrifugal force and of

the mutual gravitation of its parts. That an
oblate spheroid is a figure of equilibrium for

such a mass is commonly known, having been
shown to be such by Newton ; but that an ellip-

soid with three unequal axes is also such a fig-

ure is not so commonly known, tliough this was
discovered to be the fact b}- Jacobi in 1834.

There are other possible figures, stable and
unstable ; but which of all these is the one
which will actually be assumed in any given
case ? In reply to this question, the authors
state, that "during the fifteen years whicli have
passed since the pubheation of the first edition

we have never abandoned the problem of the
equilibrium of a finite mass of rotating incom-
pressible fluid. Year after year, questions of
the multiplicity of possible figures of equilib-

rium have been almost incessantl}' before us ;

and 3'et it is only now, under the compulsion
of finishing this second edition of the second
part of our first volume, with the hope for a
second volume abandoned, that we have sue-
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cecded in finding any thing approaching full

light on the snbjcct " (p. ;^32). Then follows

an enumeration of the i)ossible forms of c<iui-

libriinn. including the single and miilti|)le rings

into which an ellipsoid would be changed when
rapidly rotated, and the detached portions,

nearly spherical, into which an elongated ellip-

soid must separate when rapidl}- rotated about
its shorter diameter.

Now, on the supi)Osition that the figure of

the earth is approximately an ol)late spheroid,

the next matter of importance is to show how
to compute the alterations in figure due to

local inequalities in its density, and irregulari-

ties in the distribution of the material com-
posing it. This at once raises the question

as to what we are to consider as the surface of
the earth at any point which forms part of its

figure. The true figure of the earth may be

taken to be the water-surface when undisturbed

b\- tides. AVhenever it is desired to find such
surface on land, a canal could be sui)i)0sed to

be cut from the ocean to the place under con-

sideration. Of course, a plumb-line is every-

where perpendicular to such a surface, whose
outline is evidently affected by all existing in-

equalities of density and distribution of the

substance of the earth. For example : it is

computed that a set of several broad parallel

mountain chains and valleys, which are twenty
miles from crest to crest, and seventy-two hun-
dred feet above the bottom of the valleys, would
cause a corresponding undulation of the water-
surface whose crests would be five feet above
the bottoms of the hollows. This statement is

equivalent to s.iyiug, that the plumb-line is de-

viated from its mean direction by the attraction

of the mountain chains. Deviations of nearl}-
•'50" have been actually observed near the Alps
and near the Caucasus INIountaius. The com-
paratively small deflections observed near the

vast mass of the IIimala_vas in India —-which,
according to Pratt's calculations in his treatise

on attractions, etc., should be vastl}' greater

than an3- thing actually observed — indicate

that extensive portions of the globe under those

mountains are less than the average density.

Localities have been found in fiat countries

also, notably in England and Russia, where
the deflection of the phunb-line exceeds l.j",

which is, of course, due to underlying material

of great density. From this it appears, that

the true figure of the earth is nearlj- as diver-

sified as the contours of its hills and valleys,

and docs not correspond to any known geo-
metrical figure; although, to be sure, these

undulations are of small amount. Now, as

a first rude approximation, the figure of the

earth can be taken as a sphere, having the

same volume as the actual earth. The earth

at the equatorial regions will then project be-

yond the figiue, and at the poles lie within it.

A second and better approximation can be
made b}- taking the figure to be that' of an
oblate s|iheroid : and this is the basis upon
which our present geodetic and astronomical

measurements are based. Of course, it is pos-

sible to find an ellipsoid having three unequal
axes which will coincide still more nearly with

the results of observations upon the true figure

of the earth ; and this will furnish a third still

closer approximation. This is what has been
done by Capt. Clarke in his various publica-

tions. A summary of his results is given upon

pp. 1367 and 368.

It is evident, when the astronomical latitude

is determined at any point of the earth's sur-

face by measuring the elevation of the north

pole above the horizon, as given by the spirit-

level, that that determination will be in error bj-

the entire amount of the local deviation of the

plumb-line, which error ma}- be as much as

30", or more than half a mile, although the

observations are made with all possible precis-

ion ; and the outcome of geodetic triangula-

tion may show that any such station whose
position was supposed to have been determined

astronomicall}- to single feet really occupies a
position, when referred to the spheroid, which
at present furnishes the basis of all our astro-

nomical and geodetic work, which is a consid-

erable fraction of a mile from its position as

so determined. «

The last grand subject treated in the work
is that of the tides on the corrected equilibrium

theorj-, and matters closel}' connected with it.

To explain what is meant bj' this, we shall

briefly sketch the rise and progress of the

theory of the tides.

Sir Isaac Newton, whose Principia appeared

in 1G87, showed that universal gravitation

would not only account for the motions of the

heavenh' bodies in their orbits, but would also

account for the tides,—phenomena whose cause

had not, before his day, been traced to an^-

simple law of nature. lie showed that there

would be a tide due to the attrac'tion of the

sun, and another to that of the moon, the latter

being in general the larger : and that the

actual tide would depend upon the relative

position of those bodies, so that the highest or

spring tides would be due to their combined
eff"ect, and the lowest or neap tides would occur

when the tide due to the sun partially neutral-

ized that of the moon. He showed how other

known variations iu the tide could be account-
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ed for by the decliuatious of the sun and
moon, and their greater or less distance from
the earth.

, The cause of the tide ma}- be roughl}- stated,

according to tlie equilibrium theor}', thus : the

sun or the moon attracts the water on the side

of the earth nearer to it more than it does the

earth itself, and attracts the earth itself more
than the water on the farther side ; the con-

sequence being that water is heaped up on the

sides of earth away from and toward the at-

tracting body. Or, more exactlj', we may im-

agine

° " The rise and fall of the water at any point of the
earth's surface to be produced by making two disturb-
ing bodies (moon and anti-moon, as we may call them
for brevity) revolve around the earth's axis once in
the lunar twenty-four hours, with the line joining
them always inclined to tlie earth's equator at an
angle equal to the moon's declination. If we assume
that at each moment the condition of hydrostatic
equilibrium is fulfilled, —-that is, that the free liquid
surface is perpendicular to the resultant force, — we
have what is called ' the equilibrium theory of the
tides' " (art. 805).

Newton made a modification of this theor}^

which was intended to take into account the
rotation of the earth, bj' supposing that the
full effect of the attraction was not exerted
immediately under the attracting body, but
that the tide was of the nature of a wave, and
by its inertia lagged behind the place where
it should have been found in case the earth
was not rotating. This retardation he thought
might be more than a whole daj' in some cases.

He was not able to submit the whole theory
to rigorous computation for lack of sufficient

data as to the mass of the moon and the height
of the tides ; but, from the tidal observations
then available, he computed the mass of the
moon necessary to produce them according to

his theory, and obtained a result which we
know to-day to be about twice too large.

In 1738 the French academy proposed the

problem of the tides as the subject of a prize-

essay, and elicited important essay's ou the sub-
ject from Bernouilli, Maclaurin, and Euler, to

each of which was awarded a prize, and in each
something of importance was added to New-
ton's theory

; but the foundations of an exact
and complete theory were first made in the
' Mecanique c(51este ' by Laplace, in five vol-

umes, 1799-1825.
The science of mathematical analysis had

not been greatly developed at the time New-
ton wrought upon this subject. His work is

expressed in geometrical forms in which his

genius is unapproachable. But the new meth-
ods of analysis founded upon the calculus, the

principles of which were discovered equally b}'

Newton and bj- Leibnitz, received a rapid and
wonderful development during the seventeenth

centurj' at the hands of Lagrange and the con-

tinental mathematicians. It was to the then
existing state of advancement in this particu-

lar that the great success of Laplace was due,
which enabled him to unravel to so remarkable
a degree the intricate interactions of the bodies

of the solar system, and give for the first time

the fundamental equations of the tides on cor-

rect principles. But it must be admitted that

Laplace, in integrating his differential equa-
tions, seems to have become involved in intri-

cate formulae whose full significance he has
not correctl}' interpreted.

At about the same time, Dr. Thomas Young
made an important investigation of the action

of the tides, which was published in the Encj--

clopaedia Britannica, where it has been repub-
lished in succeeding editions to the present

daj'. The special point of importance in his

investigation was the discussion of the effect

of friction upon the tides, which he showed to

be such as to explain many difficulties, and that

its magnitude might be such as to completel}-

change the character of the tide at certain

places so as to make low water take the place

of high water, and vice versa,— a result hith-

erto unsuspected, and of prime importance.

The next great step in the theory of the

tides was due to Airj-, in his article on ' Tides
and waves ' in the Encj-clopaedia metropolitana.

He gave in new and concise form a most use-

ful resume of Laplace's theory, and made an
original investigation of the effects of friction.

He also made valuable additions to the theory
as applied to shallow seas and rivers, a sub-
ject hitherto untouched.

The labors of Lubbock and of Dr. Whewell
have added much to our knowledge of the re-

lations of the theory to the observed tides ; but
the two foremost cultivators of this branch of
science now living are Thomson and Ferrel.

The former, who is chairman of the committee
appointed bj- the British association for the ad-
vancement of science, for the purpose of the

extension, improvement, and harmonic analysis

of tidal observations, has done much, bj' his

improved methods of observing tides and" dis-

cussing them, to separate their components from
each other, and render the exact comparison of
theory and observed facts possible. Laplace
assumed that the fortnightly and semi-annual
tides due to the movement of the moon and sun
in declination move so slowly that the equilib-

rium theory applies to them with exactness.
But even if that be admitted, it can be shown
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that the theory needs correction to take account
of the relative amount of land and water, as

well as the contour of the continents. These
have a controlling; influence upon the tides, and
this discovery is Thomson's great improvement
and correction of the equilibrium theory.

The diurnal tide has been usually explained,

in accordance with the equilibrium theory, as a

wave existing under nearl}- static conditions,

and following the moon and sun around the

earth, but interfered with bj- friction, and
changed in direction b}' the contour of the

land. Though this was the view of Newton,
Young, and others, and is incorporated in our

ordinary text-books, it is quite inadequate

;

and the kinetic theor\- of Laplace must be put
in its place, which treats the water as a moving
fluid body, subject to the disturbing influence

not only of the sun and moon, but of itself

also.

The kinetic theory of the tides was to have
been developed at length in vol. ii. ; and that

intended development is more than once re-

ferred to by the authors, — as, for instance, on
p. 382, where an incidental comparison is made
of the results of the two theories.

This part of the theory has been treated by
Ferrel in his ' Tidal researches,' published as

one of the appendices to the U. S. coast-survej'

report for 1874, in which work he has put in

practical shape all the theoretical work hereto-

fore accomplished, and also deduced therefrom

important consequences. Until the publication

of this work, it was not possible to apply the

correct theory to the discussion aiul prediction

of tides by reason of the unmanageable formu-
lae emplo3-ed by Laplace ; and the discussions

were, perforce, made by some modification of

the equilibrium theory. Indeed, Laplace him-

self resorted to that method in his famous dis-

cussion of the tidal observations in the harbor

of Brest. But, thanks to Ferrel's labors, this

most intricate branch of computation has been
systematized, and applied to an extensive series

of tidal observations in Boston harbor.

The concluding pages, from 42"2 to 4G0, treat

the question of the rigidity and solidity of the

earth as a whole, especially as related to the

tides. The final sentence (p. 4G0) is, "On
the whole, we ma}- fairly conclude, that, whilst

there is some evidence of a tidal yielding of

the earth's mass, that yielding is certainly

small, and that the etteetive rigidit}' is at least

as great as that of steel."

Four important papers on subjects related

to those just mentioned are added to the work
as appendices. The titles of these papers are,

' Cooling of the earth,' ' Age of the sun's

heat,' ' Size of atoms,' 'Tidal friction.' The
last three of these were not in the first edition.

WEEKLY SUMMARY OF THE PROGRESS OF SCIENCE.

MATHEMATICS.
Fuchsiau functions.— A previous paper by M.

Poincar^ on this subject has already been noticed in

these pages (i. 535). In the present most important

memoir, M. Poincar^ assumes the results arrived at

in the former memoir, and proceeds to more fully

develop them and the consequences flowing from
them. In the previous paper the author showed that

it was possible to form discontinuous groups by sub-

stitutions of the form

by choosing the coefficients a,-, ^i, y(, <J,, in such a way
that the different substitutions of the group sliould

not alter tliroughout the interior of a certain circle

called the fundamental circle. In the present paper

the autlior assumes tliat the fundamental circle has

its centre at the origin, and its radius unity; so that

its equation can be written as mod. 2 = 1.

He then considers one of tliese discontinuous

groups, which he calls Fuchsian groups, and which
he denotes by G. To this group corresponds a de-

composition of tlic fundamental circle into an infinite

number of normal polygons, E, all congruent among

themselves. The author tlien demonstrates that there

always exists a system of uniform functions of z,

which remain unaltered by the different substitutions

of the group G, and which he calls Fuchsian func-

tions. M. Poincar^'s memoir is too long to be re-

viewed here as it deserves. It is certainly a most

important addition to the modern theory of functions,

and is rendered particularly valuable by the liistorical

note at the end, in which the author gives a brief

account of the labors of Herraite, Fuclis, Klein,

Schwarz, and others in this field. The two memoirs,

with very little amplification, would constitute a

really valuable treatise on this subject, — a subject

of great importance, and on which there exists abso-

lutely no text-book or treatise of any kind. — (Acta

math., i.) t. c. [506

ENGINEERING.
Steam-Tvhistles.—Lloyd and Symcs give a state-

ment of experiincmts with a locomotive whistle hav-

ing a bell 4 Is inches di.ameler, oj inches long inside,

and over an annular steam opening V,; of an inch

wide. The bell w as of cast brass of medium charac-

ter; and tlie lip was chamfered to a thin edge, and set

exactly over the steam-opening. Sixty pounds press-
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ure of steam gave E natural; 80 pounds, F sharp; 90

pounds, G; 110 pounds. A; and 12.5 to 130 pounds gave

C sharp in alt. The distance from steam-opening to

edge of whistle was 1 J inches. When it was increased

to 2 inches, the power of the sound was sensibly les-

sened, but the pitch was altered relatively but half a

tone. If the distance were decreased to 1 inch, or to

j of an inchf the whistle would sound only super-

tones. The notes above were clear, even ' reedy,'

and could be heard six miles. A bell of brass tubing,

annealed, hammered, and then heated again, gave
sounds of somewhat greater intensity and pitch. An
iron bell was unsatisfactory. — {Railr. gaz., Aug. 31.)

C. E. 6. [507
Economy of pumping-engines.— Mr. P. A.

Korevaer compares the economy of the scoop-wheel,

the Archimedean screw, the pump-wheel, the suction

or bucket pump, the double-action pump, and the

centrifugal pump, and reports the results to the Dutch
institute of engineers. In the Netherlands the pump-
wheel is used for lifts less than 2. -5 metres (8.3 feet),

and the screw for about 4.25 metres {12.5 feet) ; while
the lift and volume delivered by the ordinary forms
of pump are unlimited. The economical lift for a

centrifugal pump is taken to be as a maximum at about

30 or 40 feet. Its cost in Holland is rather greater

than that of a scoop-wheel. The latter gives an
efficiency of 64 to 69.5 % on lifts varying from 4 to

6 feet (1.2 to 1.8 metres). The double-acting pump
gives an eflBciency of 67 to 73 % on lifts between 6.66

and 10 feet (2 to 3 metres). The centrifugal pumps
tested gave from 17 to 70 % (averaging 45) in one
place, and 40 to 49.3 (averaging 44) in another case.

The coal used amounted to from 0.9 to 1.2 kilogr. with
scoop-wheels for the drainage of one hectare and a
lift of one metre, 1 to 1.17 with double-acting piunps,
and 1.56 to 2.19 with centrifugal pumps. The author
concludes that a decided gain is obtained by the use
of other methods of pumping rather than by the
use of the centrifugal pumps,— a conclusion which we
may be allowed to agree in, with the qualification that
the results would bear a somewhat dififerent com-
plexion if the comparison were with efficient cen-
trifugal pumps, which should be capable of giving an
efficiency of at least 66 %. — (Ahs. papers Inst. civ.

eng., 1882-83, iii.) b. ii. t. [508
Electric head-light for locomotives.— The

Sedlaczek head-light was exhibited at Munich at the

late exhibition. It was made by Messrs. Sedlaczek
& Wilkulill, as a modificatiou of the lamp of Lacas-
sagne & Thiers, of 1856. The current is supplied by
a dynamo placed on the top of the boiler behind the
smoke-stack, and driven by an independent engine.

The lamp is arranged to turn automatically on curves
so as to light the track at all times. The light was
visible at a distance of 2i miles (4 kilometres). The
report of the committee intrusted with the observa-
tion of the action of the lamp states that the in-

tensity (4,000-candle power) was so great that the
guards reported that it dazzled their eyes to such an
extent that they were unable to make the observations
prescribed by the regulations. The committee ex-
press a fear that it may frighten horses. Their appre-

hensions remind us of the same difficulties as they

presented themselves to the opponents of the railway

itself. A report made on this lamp in 1881, when
used on the Northern railway of France, stated that

the experiment proved that the lamp was not extin-

guished by the jar of the train, and that it did not in

any way affect the visibility or the appearance of

colors in signals. Engineers of trains were not daz-

zled by it unless by looking at it persistently, and were
not prevented, even then, from seeing the signals.

It is proposed to apply the same system of lighting to

the cars.— {Raihoay rev., Oct. 6.) b. h. t. [509

CHEMISTRY.
(Organic.)

Constituents of petroleum from Galicia.— In
the oil from this locality Br. Lachowicz has found a

normal, and an iso-pentan, two hexans, one heptan,

one uonan, and two decans. Other hydrocarbons of

this series were present in smaller quantity. No
members of the ethylen series were detected. Of the

aromatic hydrocarbons, benzol, toluol, isoxylol, and
mesitylen were identified. The quantity of 'Wre-
den's hydrocarbons ' — hexahydrobenzol (CiHi^),
hexahydrotoluol (C7 Hi 4), and hexahydro-isoxylol—
in the Galicia petroleum lies between that of the Cau-
casus and the American oils. — {Ann. chem., 220,108.

)

C. F. M. [510

Compounds of the indigo group. — In the

course of his investigations upon the constitution

of indigo, A. Baeyer has tried several reactions to

determine the position of the hydrogen atom which
is not in the benzol ring. If the formula

CeH,— CO
I I

If =COH
is assigned to isatin, the isomeric form called by
Baeyer pseudo-isatin would have the form

CjH. — CO
I I ;

HN— CO

and the form of pseudo-indoxyl isomeric with in-

Joxyl,

CcH. — COH
I IIHN— CH

would be
C„H, — CO

I I

HN — CH,

Baeyer draws the following conclusions from his

results concerning the structure of indigo :
—

1. It contains an imido group.

2. The carbon atoms have the arrangement

CaHj— C— C— C — C— CjHj.

3. It is formed only from compounds in which the

carbon atom next to the benzol ring has attached to

it an oxygen atom.
4. In its formation and properties it is closely re-

lated to indirubin and the 'iudogenides' of ethyl-

pseudo-isatin.

5. The latter results from a union of the a-carbon

atom of pseudo-indoxyl with the j8-carbon atom of
pseudo-isatin.
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Tlie formation of imligo may thcivforo Ue shown
by Ihe equation—
c.n, — CO CO — c.a, CsH. — CO co — Coii,11+11=11 II 11=0.

UN — CHj CO-NH HK C = C —NH
Ppeudo- Peeiido. ,. ..

indoxyl. isatin. '"^'S"-

— (Berichle deutsch. chem. geselhch., xvi. 21SS.)

c. F. M. 1
511

AGRICULTURE.

Maintenance of fattened animals. — Kellner

having observed that simple maintenance-fodder was
sufiicient to prevent fatted slieep from losing weight,

Vossler has tried the same proceeding with sheep

and oxen, and confirmed Kellner's observation. —
{Biedeniidnn's centr.-blatt.. xu. 612,) n. p. .v. [512

Relation of manure to quantity of seed.— In

experiments on tlie drill-culture of barley, Miircker

finds, that, as tlie distance between the drills is in-

creased, the yield decreases, unless more nitrogenous

ferlilizerisapplied. — (/6i(Z., xii. C20.) H. P. A. [513

Seed-potatoes.— In an experiment with potatoes

at the New-York agricultural experiment-station,

single eyes gave better yields in proportion as tliey

were located near the terminal portion (seed-end) of

the tuber. — (X. V. agric. ejtp. stal., bull. Ixiv.

)

II. p. A. [514

Potato-culture. — Previous experiments having

led to the hypothesis that the most favorable condi-

tions for the growth of potatoes are coolness and
moisture for the roots, and warmth and dryness for

the tubers, an attempt was made to test the hypothe-

sis by planting potatoes on ridges, and mulching the

intervals. The season, however, was very wet, so

that the desired conditions for the tubers were not

attained. As it was, the parallel plots imder ordinary

culture gave decidedly greater yields. — {Ibid., Ixv.

)

n. p. A. [515

Fertilizers for tobacco. — Nessler has repeated

part of his well-known experiments on the effect

of various salts upon the quality of tobacco. The
present experiments consisted of a comparison of

the chloride, sidphate, and nitrate of potassium in this

respect, as well as of a few other fertilizers. The
results were essentially the same as those previously

reached : the sulphate and nitrate improved the

burning qualities, while the chloride, except in one

case, caused them to deteriorate. The chloride also

increased the percentage of chlorine in the ash. The
author recommends applying phosphalic and potassic

fertilizers to the preceding crop, and only nitrogenous

fertilizers directly to the tobacco. — {Landw. t'cr.?.

3tat., xxix. 309.) il. P. A. [516

Olutamin in beet-juice. — In an earlier investi-

gation, Schulze and Urich obtained glutaminic acid

and ammonia by boiling beet-juice with hydrochloric

acid, and from this fact concluded that the juice

contained glutamin, a substance whicli had then

never been prepared. Schulze and Bosshard have
now succeeded in preparing glutamin from beet-juice.

The juice is first treated with lead acetate. The
filtrate from this precipitate is treated witli mercuric

nitrate, and the resulting precipitate decomposed by
means of hydrogen sulphide.

Glutamin crystallizes from aqueous solution in

fine, white, anhydrous needles, soluble in hot water
and dilute alcohol. It is readily decomposed by iicids

or alkalies into glutaminic acid and ammonia, the

decomposition taking place gradually, even in the
cold or on simple boiling with water. Consequently
ammonia cannot be determined in vegetable extracts

containing glutamin, either by Schliising's method or
by boiling with magnesia.— {Ibid., xxix. 295.) n. p. A.

[517

GEOLOGY.

Correlation of Cambrian rocks. — Jlr. Charles
D. Walcott, of the l'. S. geological survey, has
recently reviewed the great Cambrian sections of

North America. He defines the Cambrian as the
formation characterized by the 'first fauna' of Bar-
rande.

In New York, on one side of Lake Champlain,
near Chazy, the formation is constituted by the
Potsdam and calciferous; and the biologic transi-

tion to the Silurian, as represented by the Chazy, is

abrupt. In Nevaila there is a gradual passage from
the Potsdam fauna to the Silurian; and beneath the
Pot-dam are rocks containing the Olenellus fauna. In
northern Arizona tlie section exhibited by the Grand
Cafion of the Colorado shows at bottom the Grand
Cafion and Chu-:ir groups, which contain barely fos-

sils enough to characterize them as early Cambrian.
These were greatly eroded before the deposition of

the Tonto with a profuse fauna eciuivalent to that
of the Potsdam. The Silurian is absent, and the
Devonian rests on the Tonto. In Wisconsin the
Potsdam is underlain unconformalily by the fauna-
less Keweenawan, and overlain conformably by the
Silurian. In Vermont the Potsdam rests on the
Georgian group containing the Olenellus fauna. In
Tennessee the upper Cambrian is represented by
the Enos shale, and the lower by the Ghilhowee
sandstone and the Ocoee conglomerate. In New
Brunswick the St. John's group, and in Massachu-
setts the Braintree argillites, exhibit the Paradoxides
fauna. At the Straits of Belle Isle the section is not
continuous, but appears comparable with that of Ne-
vada. The anomalous relations reported at Point
Levis, in Canada, are attributed to error in the inter-

pretation of the stratigraphy.

The Tonto group of Arizona and the Knox group
of Tennessee are recognized by Mr. Walcott as the
equivalents of the Potsdam of New York, Vermont,
and Wisconsin. The Olenellus horizon of Nevada is

correlated with tlie Georgian group of Vermont. The
Grand Cailon and Chuar groups of Arizona are pro-

visionally correlated with thct Keweenawan of Wis-
consin, and are regarded as older than the Georgian.
The St. John's group of New Brunswick is lield to

he older than the Georgian, and proliably younger
than the Keweenawan and Chuar. Tlie Chilbowcc
and Ocoee groups of Tennessee are provisionally

assigned to the horizons of the Georgian and St.

John's.



802 SCIENCE. Vol. II., No. 46.

The paper marshals the stratigraphic evidence

only, leaving the paleontologic to form the snbject

of a future communication. — [Phil. soc. Washing-
ton; meeting Nov. 24, 1S83.) [518

PHYSICAL GEOGRAPHY.
Influence of climate on vegetation in Alaska.

— In his remarks on glaciers in Alaska, Mr. Thomas
Meehan remarked, that, on the top of what are known
as ' totem-poles ' in some of the Indian villages, trees

of very large size would often be seen growing.

These poles are thick logs of hemlock or spruce, set

up before the doors of Indian lodges, carved all over

with queer characters representing living creatures

of every description. These inscriptions are sup-

posed to be genealogies, or to tell of some famous
event in the family history. The poles are not erected

by Indians now, and it is difficult to get any connected
accounts of what they really tell. At a very old In-

dian village, called Kaigan, there are a large number
of these poles, with few, or, in some cases, no carv-

ings on them, among many which are wholly cov-

ered ; and these all had one or more trees of Abies
sitkensis growing on them. One tree must have been
about twenty years old, and was half as tall as the

pole on which it was growing. The pole may have
been twenty feet high. The roots of the tree had
descended the whole length of the poles, and had
gone into the ground from whigh the larger trees

now derived nourishment. In one case the root had
grown so large as to split the thick pole on one side

from the top to the bottom ; and this root projected

along the whole length, about two inches beyond the

outer circumference of the pole. Only in an atmos-

phere surcharged with moisture could a seed sprout

on the top of a pole twenty feet from the ground,

and continue for years to grow almost or quite as

well as if it were surrounded by soil. He had seen

a bush of Lanicera involucrata which was of im-
mense size as compared with what he had seen in

Colorado and elsewhere. The plant was at the

back of an Indian lodge, and beside a pathway, cut

against the hillside. The stems near the ground
were as thick as his arm, and the whole plant was
covered with very large blackberries. Stopping in

admiration to look at and admire the specimen
brought numbers of Indians to see what was the

subject; and these smiled indulgently on being made
to understand that only the sight of a huge bush had
attracted the travellers' attention. — (Acaci. nat. sc.

Philad. ; meeting Nov. 6.

)

[519

BOTANY.
(.Fossil.)

Australian coal flora.—A memoir prepared with
great care by Rev. J. E. Tenison-Woods is valuable

to science, not only for the clear and detailed descrip-

tion of the fossil plants, but for the discussion upon
the geological distribution of the coal-bearing meas-
ures of Australia.

The first notice in regard to the Australian fossil

flora was given by Prof. Morris in 1845. In 1847
McCoy gave an elaborate paper on the flora and fauna

of the rocks associated with the coal of Australia,

and came to the conclusion that a wide geological

interval probably occurred between the consolidation

of the fossiliferous beds underlying the coal, and the

deposits of the coal-measures, as he found no real

connection between them, and as they were referable

to widely different geological systems.

In 1848 Rev. Mr. Clarke dissented from the above
conclusions, maintaining that there is no break what-
ever between the various beds containing the remains
of plants described. His assertion was based upon
his own discoveries, and the researches of Jukes and
Dana.
After recording the long discussion between McCoy

and Clarke, the progress made on the subject by
Daintree, Feistmantel, etc., the author gives a clear

exposition of the Australian coal-formations, as far

as they are known at the present time, considering
not only the remains of plants and animals found in

connection with the strata, but the composition of

the measures, and the localities where the strata have
been examined. He gives the formations in the fol-

lowing series :

—

1. Upper Devonian, with three species of plants.

2. Lower carboniferous, six species, among them
three of Lepidodendron.

3. Permian (?), five species, among them two
of Glossopteris.

4. Newer coal, trias (?) (Newcastle), fourteen spe-

cies ; of these, seven of Glossopteris, of which Gloss-

opteris Browniana is most common, and also found
in No. 3.

5. Rhaetic.

6. Upper lias (?), with two species.

7. Jurassic, with twenty-two species.

In recording the plants and their distribution, the
author describes ninety-three species: twenty-seven
are new. The plates are photographs of specimens.
The remains of plants are very indistinctly and in-

sufficiently represented. — {Proc. Linn. soc. N. S.

Wales, viii. 37.) l. l. [520

ZOOLOGY.
Reconstruction of objects from microscopic

sections.— Born gives an elaborate description of
his method of modelling, which is really very simple
as well as ingenious. The sections are made with
great care, all of the same thickness : they are next
drawn with the camera, and the outlines transferred to

wax plates, the thickness of which is chosen so as to

correspond in relation to the thickness of the sections,

as do the outlines to the superficial dimensions of the
sections ; or, in other words, each wax plate is cut out
so as to represent the actual section eqiially magni-
fied in all three dimensions. — {Arch, mikrosk. anat,
xxii. 584.) c. s. M. [521
Preservation of soft tissues. — Dr. Benjamin

Sharp called attention to Prof. Semper's mode of pre-
paring dried specimens of soft animals, and exhibited
a couple of snails as illustrations of the admirable re-

sults of the process. The tissues are first hardened
by being steeped in chromic acid, which is after-

wards thoroughly washed out in water. The speci-
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men is then allowed to remain in absolute alcohol

until the water is perfectly extracted, when it is

placed in turpentine for three or four days. It may
then be dried and mounted. Specimens prepared in

this way retain their characters in a very satisfactory

degree, and are strong and flexible, the examples shown
resembling kid. If the surface be treated, after dry-

ing, with a solution of sugar and glycerine, the natural

colors will be restored ; but the specimens must then

be kept in hermetically sealed glass cases to preserve

them from the dust. The objection to this mode of

treating large specimens is the expense of the abso-

lute alcohol : otherwise there is no reason why the

largest animals should not be preserved by this pro-

cess. — {Acad. nat. ac. Philad.; meeting Nov. 21,

1883.

)

[522

Preservation of protozoa and small larvae.
— Hermann Fol recommends an alcoholic solution

of ferric perchloride to kill small animals without

injury to the tissues. It is diluted with water down
to two per cent, and then poured into the vessel

holding the animals. These then sink to the bottom.

The water is poured off, and seventy per cent alcohol

substituted. Change the alcohol, and add to the sec-

ond dose of it a few drops of sulphuric acid: other-

wise the iron may remain in the tissues, and cause

them to overstain with coloring-reagents. The alco-

holic washing should be thorough. Even larger

animals (medusae, Doliolura, etc.) may be perfectly

preserved by this method. The tissues may be sub-

sequently stained by adding a few drops of gallic acid

(one-per-cent solution) to the alcohol containing the

specimens. The nuclei are stained dark, the proto-

plasm light brown, in twenty-four hours.

Fol also describes some new injection masses,

which offer the advantage that they may be read-

ily kept without spoiling. — {Zeitsckr. wiss. zool..

xxxviii. 491.) c. s. M. [523
Fossils of Pachino.— The Marquis de Gregorio

has published a brochure of twenty-five pages on the

fossils of this locality. They comprise cretaceous

forms of the horizon of Hippurites cornucopiae, and
tertiary species of the horizon of Carcharodon mega-
lodon Ag. The work is in octavo, and illustrated by
six excellent phototypic plates representing corals,

echinoderms, and a few moUusks. SirapiUorbites, a

new genus of Foramlnifera allied to Orbitolites;

Escharopsia, a new genus of Polyzoa; and Proteo-

buUa, a form represented by casts, recalling Buc-
cinulus, but with throe strong horizontal plaits on the

column,— .ire described and figured. — w. h. i>. [524

Uollnsks.

Spicula amoris of British Helices. — Charles

Ashford contributes an interesting and comprehen-
sive paper on the 'darts' found in connection with

the reproductive apparatus in certain Helices. The
dart is contained in a short ventricose pouch opening
into the lower part of the vaginal tube, a little above
the common vestibule, on the right side of the neck.

There is tisually one : if two are present, the second

sac is on the opposite side of the tube from the first.

The sac may he simple, or bilobate. At the bottom

of the cavity of the sac is a conical papilla, which
serves as a basis for the dart, which is attached to it

by its posterior end. The apparatus is a development
of adult life, and especially of pairing-time, but Is

indifferently present or wanting in species otherwise
closely allied. The dart itself is a tubular shaft of

carbonate of lime, tapering to a solid, transparent,

sharp point, enlarging at or toward the base, where it

assumes the form of a subconical cup. The sides of

the shaft are sometimes furnished with blade-like

longitudinal buttresses, which serve to strengthen it.

They are rapidly formed, may be secreted in six days,

and differ in form in different species. They are sup-
posed to serve the purpose of inducing, by puncture,
the excitement preparatory to pairing. They are too
fragile to do more than prick the tough skin of these
moUusks, but sometimes penetrate the apertures of
the body, and are found within. A new weapon is

formed after the loss of the old one. It is best ex-
tracted for study by boiling the sac in caustic potash.
— {Journ. conch., July, 1SS.3.) w. h. d. [525
Shell-structure of Chonetes.— John Young, In

the course of an examination of C. Laguessiana Kon.,
finds on the ribs a series of wide-set tubular openings,
perhaps bases of spines, which do not extend to the
interior of the shell; also a row of very minute
close-set pores, placed along the central line of each
rib, but which disappear after descending a very
short distance into the shell-substance ; a series of

raised tubercles, which appear on the interior surface
of the valves arranged between each pair of ribs in

single rows, and which send rather distant tubules
obliquely outward and backward as far as the middle
layer of the shell; lastly, in the thickened cardinal
edge of the ventral valve, corresponding to the spines

with which it is ornamented, a series of tubes which
open with round orifices on the interior, and which
converge toward a point near the apex of the beak,
but at the surface are continuous with the hollow of

the tubular spines which point away from the beak
in a direction nearly at right angles with their pre-

vious course. In a note on this communication,
Mr. Thomas Davidson mentions that in Chonetes
plebeia, tenuicostata, sarcinulata, and the Devonian
C. armata, Mr. Young finds no trace of the external
perforations described above in C. Laguessiana, al-

though small perforations ortub%les extended nearly
to the middle shell-layer from the interior of the
valves, slanting toward the beaks. In Productus
(with a doubtful exception in the case of P. mesolo-
bus), also, Mr. Young finds the perforations extend-
ing only part way from the interior, and never visibI6

on the unabraded external surface of th'e shell. The
same fact has been determined by him for the genera
Strophomena and Streptorhynchus. — {Geol. mag,,
Aug., 1883.) w. M. D. [526

VERTEBRATES.
Mammals.

Aortic InsufBciency and arterial pressure.

—

Both Rosenbach and Cohnhcim have stated that sud-
den insufficiency of the aortic valves, produced arti-

ficially, has no effect on arterial pressure. Goddard,
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on the other hand, from experiments made upon rab-

bits, says, that after perforation of the aortic valves,

there is an important fall of pressure. De .Tager has re-

peated these experiments, using botli dogs and rabbits.

Upon dogs he finds that perforation of the valves has

little or no effect on arterial pressure; where.as, with

rabbits, a considerable and permanent fall of pressure

is the result. It appears from these experiments

tliat the compensatory power of the lieart-muscle is

greater in the dog than in the rabbit, althougli de

Jager tiiinlcs that the results may be partly explained

by tlie fact that the injury to the valves in the case

of the rabbits was generally more extensive than in

the case of the dogs. — {Pfliiger's archiv, xsxi. 215.)

W. n. H. [527

structure of the placenta.— Ercolani has re-

newed the advocacy of his views on the mammalian
placenta, according to which, after conception, the

mucosa of the uterus falls off, and a new cellular de-

cidual layer is formed, and after delivery the mucosa
is re-formed. ports some new observations, par-

ticularly on the dormouse and on woman, by which

he endeavors to strengthen his position. He writes

in the form of letters addressed to Prof. Kolliker at

Wiirzburg. Dr. H. O. Marcy, in the New York medi-

cal journal {J a\j 28 -Aug. 4), gives an account of

these letters, but adds nothing original. The diffi-

culty as to Ercolani's views is threefold: he leaves

in obscurity the exact histolytical and histogenetical

changes in, 1°, the assumed shedding of the mucosa;

2°, the appearance of the new-formed decidua ; 3°, the

regeneration of the mucosa. For the present, Kolli-

ker's view, that the maternal decidua is the meta-

morphosed mucosa, has at least an equal claim for

acceptance with Ercolani's theory. — (Rendic. accad.

sc. ist. Bologna, Jan. 28, 1S83.) c. s. M. [528
Touch-corpuscles arid other nerve-endings in

man and apes.— W. -Wolff has investigated the cor-

puscles of touch in Cercopithecus, the chimpanzee,

and man. The corpuscles are essentially the same in

all. They have an oval form, and are distinguished

by having the connective-tissue envelope thrown into

folds parallel with their long axis, the folds being

delicate and close together. The content of the cap-

sule is a granular, coherent fluid. According to Wolff,

the supposed nerve-filaments seen in gold prepara-

tions are really precipitates formed in the folds of the

capsule.

The author questions whether the nerves have any
terminations in epithelium. His principal objection

is, that, if the cornea of small animals is macerated

for several hours in weak gold solutions, the epithe-

lium falls off as a distinct membrane. Now, as gold

fixes the nerves, if any filaments ran to the membrane,
they would hold it down, and the epithelium would
not separate. The author confuses fixing the optical

form of the nerves and fixing their coherency. There
is no reason against, but, on the contrary, many rea-

sons for, assuming a maceration of the nerve-filaments

in weak solutions of gold. In view of the very nu-
merous positive observations of nerve-endings in epi-

thelia, Wolff's argumentation is weak, and it appears
unnecessary to follow his further deductions; viz.,

that since glands are modified epithelia, and epithclia

have no nerve-endings proper, therefore the gland-

cells have no nerve-endings. Such attempts to set

aside a vast body of evidence on account of a few im-

perfect observations ought not to he countenanced. —
{Arch. anat. physioL, anat. ablh., 1SS3, 128.) c. s. m.

[529

The action of digltaline on the heart and
blood-vessels. — The authors of this paper, Donald-
son and Stevens, have made a careful and thorough
study of the action of digitaline on the heart and
blood-vessels, and have arrived at results differing

from those usually accepted. The evidence obtained

by previous investigators is summarized by them as

follows: "Investigations on the frog's lieart show
an increase of work; investigations on the arterioles

have led to contradictory results, with the weight of

evidence in favor of a constriction." In their own
work they made use of frogs and terrapins. The heart
was completely isolated from the rest of the body,

and kept alive by defibrinated blood supplied to it

from the venous side; while the outflow of blood from
the ventricles, in the method used, could easily be
determined at any time, and the relative amount of

work done by the heart, when pure blood or blood

containing digitaline was fed to it, estimated. The
conditions under which the heart worked were made,
as far as possible, the same as those existing during
life. The result of these experiments was that digi-

taline causes a decrease in the work done by the heart.

On the other hand, digitaline injected into the living

animal in moderate doses increases the blood-press-

ure. This increase of blood-pressure cannot be caused
by the heart: it must result, therefore, from a'con-
striction of the arterioles. Experiments were made
in which the arterial system was supplied with normal
salt solution at a constant pressure, and the outflow
collected from the large veins emptying into the

heart. The heart was thus excluded from the prob-

lem. It was then found, that, when digitaline was
added to the circulating liquid, there was a diminution
in the outflow from the veins; and this diminution
could only be caused by a constriction of the arterioles.

The result of their work, then, is that digitaline causes

a decrease in the work done by the heart, but increases

mean blood-pressure by constricting the arterioles. —
{Journ. ofphysiol., iv. 165.) w. H. H. [530

(J/,m.)

Cilia in the human kidney.— That a large por-
tion of the renal tubules in cold-blooded vertebrates

is ciliated has been known for some time. It has also

been known, from the observations of Bowman and
others, that the neck of the Malpighian capsule in

mammals is ciliated. A. H. Tuttle found, from the

examination of a large number of sections of human
kidneys, that the convoluted tubule is very exten-
sively, if not generally, ciliated. Where the flat lining-

cells of the capsule approach the neck, they become
cuboidal and ciliated also. The cilia in the kidney
are from 3.5 to 5 // long, very fine, numerous, and
closely set. Confirmatory observations were made on
the kidney of a kitten. The cilia are probably pres-
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ent in all mammalia, and serve to propel the urine

outwards or towards the ureter. — {Slud. biol. lab.

Johns Hopk. unlv., ii. 4o3.) C. s. M. [531

ANTHROPOLOGY.
Man's place in nature.— One hears now and then

the assertion that man is not the highest animal. In

proof of this assertion, it is urged that this animal is

far more specialized in one direction, and that animal

in another. Mr. Lockington takes the ground that

specialization is not in itself any proof of advance.

Now, the real progress is not to be sought in the

specialized offshoots of any series, but in the growing
stem from which it is parted. The highest specializa-

tion is that biised upon perfection of the greatest num-
ber of parts, not upon the great development of one
part at the expense of others. '" We need not ask mor-

phologists or cmbryolngists whether man is the high-

est animal : we have the proof of it every hour before

our eyes. His powers of mind are the resultant of

his structure, and have enabled him to conquer all

other beings in the struggle of life. That animal is

highest which possesses the widest range of faculties.

This man undoubtedly does. No other animal has the

power, by voice or pen, to exaggerate or depreciate its

own importance; no other animal can use the powers

of nature as he; no other can produce works wliich

are proportion.ately comparable to his: and if, there-

fore, morphology or embryology contradict the facts

of life, then are those sciences unsafe guides, as they

certainly are only partial ones." — {Amer. naturalist,

Oct. ) J. w. p. [532

Notation of kinship.— In the study of kinship

many schemes of graphic representation have been
devised. A perfect system should exhibit three ideas

:

It should, I. Identify each place in the series; 2.'C"las-

sify kindred for each people; 3. E.xhibit afJinity or

marriage, as well as kinship. Mr. Francis Galton
presents us with a new schcinc, identifying the mem-
bers of the series and sex, in which arithmetical no-

tation takes the place of letters or pictographs. —
(jVn<i(re, Sept. 6.) J. w. p. [533

Curare. — M. Couty has m.ade extended observa-

tions and experiments on the curare poison, and has
given the benefit of his studies in a course of lectures

in the museum of Uio Janeiro. The investigation

closes with a modest confession of ignorance. " The
curare," says M. Couty, " demands fresh physiologi-

cal studies to comprehend the nature of its relation

to the muscles and the nerves, and .also the real sig-

nificance of the various phenomena of excitement
and paralysis which it occasions, before we should
attempt to compreheiul the intimate mechanism of
its intoxicating influence." — (Rev. sclent., 1S82, 5S7,
etc.) J. w. p. [534

Color-words in the Rig Veda. — Geiger wrote,
' The men of lliat time [of the Rig Veda] did not and
could not call any thing blue.' Mr. Kdward W. Hop-
kins reviews the deductions of Geiger, and not only
questions the facts lulduced by him, but also doubts
whether his application of the statements be admis-
sible, even if proved to be facts. The use of color-

words is not unlike that in other poetic literatures.

Mr. Hopkins concludes: 1°. Non-mention of the col-

ors green and blue is not proved for the Rig Veda
literature; 2°. That the sky is not called blue, nor the

fields green, rests on reasons which have nothing to

ilo with the development of the retina; .3°. We can-

not admit tliat either color-words or color-perception

of those who composed the Rig Veda were inexact or

imperfect; for the cause of the apparently inexact

employment of words lies in the variable and micer-

tain color of the objects to which the color-terms are

applied.

If the Vedic literature fail to support the theory of

the late development of the color-sense, one of the

strongest of the negative proofs is withdrawn; and
even the .absence of certain colors in Homer may be

deemed, perli<aps, of less significance than has been

claimed when we consider that the Niebelungenlied

exhibits, twenty centuries later, the same absence ot
corresponding colors, and a like ratio in the greater

use of terras denoting red and yellow. — (A mer. jotirn.

p/i(7., iv. Ifii;.) j.w.r. [535

The Yuma linguistic stock.— In the year 1877

Mr. A. S. Gatschet brought together in two papers

all that was then known with reference to the Yuma
stock of langu.ages spoken aromid the mouth of the

Colorado of the west. Recently he has come into

possession, through the Biueau of ethnology and pri-

vate correspondence, of new and important material,

and has been compelled to publish an appendix to his

former papers. This consists of information respect-

ing the names and characteristics of the tribes be-

longing to this stem; comparative vocabularies of the

Yavapai, Ni Mai, and the Seri; the Y'avapai vocabula-

ry of Dr. W. II Corbusier; and the Tonto vocabulary

of Dr. .John B. White. —(Zd<sc7ir. ethnol., xv. 123.)

J. w. p. [536
The tempering of bronze. — No doubt, native

copper attracted the attention of primitive man be-

fore any of its alloys; but the difficulty of working it

for a long time prevented its general use. How the

metal came to be associated with tin in varioiis forms

is entirely unknown to us. Arms and implements of

bronze in Egypt, Greece, and Gaul, present a con-

stant proportion of tin, — twelve per cent. The
bronze of cannons is eight to eleven per cent; of

bells, twenty to thirty per cent. Recently, .at R^alon

(Haiites-Alpes), a peddler's pack of bronze objects

h.as been unearthed, showing eighteen per cent of

tin.

The founders of prehistoric times seem to have
had three methods of procedure:—

1°. The alloy was poured into a mould of stone or

metal in two pieces. The ridge formeil by the junc-

tion was afterwards hammered down.
2°. A model of wood was pressed upon a layer of

sand in a box, to obtain a negative of one side: a

corresponding operation gave a moulil of the other

side. The two boxes fitted together completed the

mouhj. There were still seams requiring to be ham-
mered.

3°. A model of wax was surrounded with soft cl.ay.

The clay was then heated to harden it and to melt
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the wax. The metal was introduced at the opening

left for the escape of the wax.

Soldering was unknown to the men of the bronze

age: mending was done by riveting. The art of sof-

tening bronze was known to the ancients. Proclus

says (^Works and Days, line 1842) that " in ancient

times men used bronze in cultivating the ground just

as they use iron now; but that copper being soft in

its nature, they hardened it by immersion." Eusta-

thius also says (Iliad, book I., line 236) that they

tempered the bronze when using it in place of iron.

The chemist Darcet, at the end of the last century,

showed: 1. That pure copper, heated to redness and

plunged into cold water, is neither hardened nor

softened; 2. Bronzes having only tin alloy, and that

less than thirty per cent, heated and cooled in air,

become weak and brittle; 3. The same bronzes,

heated and cooled in water, are softened, and become

very tractable.

It is nearly certain that the men of the bronze age

tempered their implements in taking them from the

mould. Those destined to stand a blow were left in

this state. Arras and tools needing more temper

were heated over, and cooled in the air.

Another prehistoric art, rediscovered by the en-

gineers of Alexandria, and recently again brought to

light from the orient, is rendering bronze flexible.

This property of flexibility is certainly possessed by

some very ancient specimens. The engineer Philo,

who lived in the century before our. era, describes, in

his ' Treatise on artillery,' the fabrication of springs

of bronze needed in some of his machinery.

The author from whom the foregoing notes are

taken, A. de Rochas, will soon publish, through

Masson at Paris, a volume on the origin of industry,

and the first application of the sciences. — {Rev.

scient., Sept. 22.) J.vr.p. [537

Seamy side of th-e Vedas. — Max Miiller tells us

in his recent work, ' India, what it can teach us,'

that in the Vedas we have a nearer approach to a

beginning, and an intelligible beginning, than in the

wild invocations of Hottentots and Bushmen. Mr.

Andrew Lang holds the mirror up to this assertion

by showing that a higlily civilized people are farther

from the beginning In their religion than races which
have not evolved nor accepted society. Again : there

is nothing particularly wild in some of the invoca-

tions of the Bushmen [Cape monthly, July, 1874),

nor of the Papuans {Journ. anthrop. inst., Feb., 18S1).

Compare the prayer of Odysseus to the Phaeacian

king. And, finally, the faith of Vedic worshippers

was very near akin, in the wildness of its details and
its mythology, to the faith of Bushmen and Hotten-

tots. In the Rig Veda human sacrifice has left its

traces, the practice endui'ing in symbols and sulisti-

tutes which point back to something ' nearer the

laeginning.' The ninetieth hymn of the tenth book
of the Rig Veda tells how all things were made out

of the limbs of a giant, Purusha. A similar legend is

found among Scandinavians, Iroquois, Egyptians,

Greeks, and Tinneh. It would be easy to show that

Vishnu, in the shape of a boar bringing up the world
from the waters, is equivalent to the North American

coyotes and muskrats performing the same feat. The
origin of species from Purusha is matched only by

the metamorphoses and amatory pursuits of Zeus,

Kronos, Demeter, and Nemesis. Indeed, we seem to

have a nearer approach to a beginning in the Vedic

hymns, In those very portions In which they resemble

the primitive philosophy of Bushmen and Navajos.

The gods in the Vedic religion are deified nature;

and we frequently see gods in animal form fighting

with animals, afraid of enemies, behaving like the

half anthropomorphic, half theriomorphic deities of

the Australians, Hottentots, and Bushmen. The
gods are begotten of heaven and earth, and are not

necessarily immortal. The birth of Indra is very

similar to that of Heitsl-Eibib, the supreme god of

the Hottentots; and some of his feats have parallels

in Scandinavian, Thlinkit, Murri, and Californian

myths. Speaking of the other Vedic gods, Mr. Lang
quotes the language of Racine respecting the deities

of the Greeks: "Burning was too good for most of

them. ... If any one wishes to see at a glance how
much savage thought persisted till the age of the

Brahmanas, let him compare the myths of the con-

stellations (iSacr. books of the eaKt, xii. 282) with the

similar myths in Brough Smyth's 'Aborigines of

Victoria.' Except upon the hypothesis that the

Aryans came civilized into the world, they must
have descended from savage aucestoi-s. That they

retained savage practices, such as human sacrifices,

and much worse things, is universally admitted.

Wliy should they not have retained savage ideas in

religion and mythology, especially as of savage ideas

Aryan mythology and religion are full to the brim ?
"

— J. w. p. [538

Anthropology at Berlin. — The organ of the

Berlin society of anthropology has just completed its

fifteenth year, and contains matter of interest not

only to the local but also to the general student.

Part iv. opens with a paper by Ernst Botticher on

the analogies of the Hissarlik finds. Dr. Scliliemann"s
' owl-faced ' vases are characterized as canopus vases,

and thus connected in type with the various art pro-

ductions of Egypt, in which the bird-face predomi-

nates. The ornamentation of funereal urns with a

bird-face, — be It that of a falcon, owl, or sparrow, —
and the occurrence of the same custom from the Bal-

tic to the Nile banks, are worthy of remark. Until

historic evidence clears up the subject, the learned

must move their opinions back and forward in the

alternation of independent evolution and social con-

tact. Prof. Arzruni reviews the jadeite and ne-

phrite discussion, quoting and criticising the writings

of Meyer, Damour, Janettaz and Michel, Fischer,

Beck, and v. Muschketow. The author carefully

excludes from the discussion minerals which have

been confounded with those above named, and also

mentions the fact that they have different character-

istics in different localities. In Europe, up to this

time, neither jadeite nor nephrite has been found in

situ. Prof. Arzruni closes Ills paper with the cita-

tion of those localities in each continent which have
furnished the minerals or their products. M.
Kulischer speaks of the handling of children and
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youth upon the lower culture steps. He broaches a
very ingeniou.s theory, which seeks to include infan-

ticide and all sorts of torture and ordeals in a com-
mon category of helping the survival of tlie fittest.

In savagery, intimates the author, two children are

as many as the parents can raise: they knock the

surphis on the head. They subject their sons and
daughters to frequent vigils, fastings, fatigues, and
pains, mourning for tln'ni me.inwhile as dead. In-

deed, many die under the treatment, but the fittest

survive. Very many scraps of information, gathered
here and there, are brought within the range of the

author's theory. In this connection, one should not

fail to consult Ploss: 'Das kind in branch und sitte

der volker.' Mr. Aurelius Krause read a paper
upon the relationships existing among the peoples

of the Chukchi peninsula. Are the coast Chukchi
and the reindeer Chukchi the same people? In
speaking of the ' footsteps of Buda,' — a gigantic track

found in the ruins of the most hallowed slirine of

Buddhism at Gaya, in southern Bihar. — M. Griin-

wedel calls to mind, that in every part of the world
are to be found, in solid ruck, impressions made by
the feet of gods and heroes. Gen. von Erckert
sends to the society from Petroosk measurements of

the weight, length of body, and length of limbs,

taken from Russian peoples, — Wotjaks. Great Rus-
sians, Little Russi.-ins, Volga Tartars. Meshtsheraks,
Poles, Bashkirs, Tscheremis, and Jews. — {Zeituchr.

f. ethnot., XV. pt.i.) J. iv. p. [539
The London anthropological institute.— The

unlimited resources of British anthropologists lead

one always to expect something good from the journal

of the institute. The first paper in the current num-
ber is by F. Bonney, on some customs of the aborigines

of the River Darling, New South Wales. Mr. Bonney
resided on a sheeji-range from 1SG.5 to 1880, and there-

fore knew the Bungyarlee and Parkungi tribes ' before

they were spoilt by civilization.' The aboriginal

population, owing to periodic droughts of great

severity, could never have exceeded 100 on an area of

2,000 O ra. Epidemics also have told upon the peo-

ple. There is a typical similarity among all Australian

aborigines; but, to a close observer, each tribe has its

own peculiarities. The oft-repeated statement that

they are the lowest type of humanity is a libel. Mr.
Bonney describes their parturition customs, system-

atic infanticide, child-rearing, initiation of youth,

class-marriage, courtesy, charms, sucking-cure, dis-

eases, blood-cure, burials, and mourning. Mr.
Tremlett writes of stone circles in Brittany, by which
is meant two concentric rings of rude stone masonry,
covered by a mound. One, called Nignol, was un-

doubtedly a cremation mound; since, exterior to the

outer circle, cinerary urns were found, as well as be-

tween Hie walls. The inner circle consisted almost

entirely of ashes and charcoal. Two others were simi-

larly constructed, — one at Coet-a-touse, the other .it

Kerbascat. The subject of group-marriage is re-

viewed by Jlr. C. S. Wake, and an attempt made to

show its origin. Tlie author assumes two fundamen-
tal rights, — the individual, or sexual; and the tribal,

or self-protective. The origin of the Australian four-

class division is to be sought in the separation of the

original m.arrying group into two grades, a parent and
a child grade. Major H. W. Fielden exhibited a

series of South African stone implenu'nts. The
Rev. James Sibiee, following up the investigations of

Col. Garrick Mallery, U.S.A., reports a number of

gestures from Madagascar as a contribution to the

study of comparative sign-language. Mr. A. W.
Ilowitt reports some Australian beliefs, commencing
with a delightful paragraph or two on synonymy,
which we should like to quote. The superstitions

described relate to the physical iniiverse, the human
individual here and hereafter, and Ghost-land. On
the lOtli of June a special meeting w.as held at the

Piccadilly hall, by invitation of Mr. C. Ribeiro, who
exhibited five Botocudo Indians and a collection of

implements. Mr. A. H. Keane read a paper on the

Botocudos. Their home is the province of Espiritu

Santu, in Brazil; their name, probably from the Por-

tuguese boloque (a barrel-plug), alluding to their

labrets. The Tembeitera. or lip ornament, and the

immense ear-plugs, give rise to an extended notice of

the geographical distribution of these objects. The
Botocudos are of Guarani stock physically, although

of non-Guarani speech. Tlieir physical characteris-

tics are elaborately set forth by Mr. Ke.ane, and

extended references made to their culture, sexual

relations, dwellings, industries, tribal organization,

burials, religion, and language. — {Journ. anthrop.

iiLSt., xiii. no. ii.) j. w. p. [540

INTELLIGENCE FROM AMERICAN SCIENTIFIC STATIONS.

GOVERNMENT ORGANIZATIONS.

geological survey.

Geology. — Mr. J. S. Diller, an assistant of Capt.

C. E. Dutton, who has charge of the investig.ation of

the volcanic rocks in the division of the Pacific, made
a geological reconnaissance of the Cascade Range,
during the early part of the season, in exploring the

eastern side of the range; going as far north as the

Dalles, and thence to Portland, finally coming down

on the west side to Red Bluff, California. He and
his party travelled some twenty-five hundred miles.

They were unable to do any ,topographical work on
account of the smoke, which also interfered with the

work of Mr. Gilbert Thompson (chief topographer

of the California division) in the neighborhood of

Mount Shasta.

Paleontology. — During the past season Mr.

Charles D. Walcott received at the office, for the use

of the National museum collections, a series of
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typical specimens, representing seventy-eiglit species

described by Mr. U. P. James, from tlie Hudson
Kiver group in southern Ohio. These are the gift of

Mr. James, and liave been recorded. Mr. Walcott
lias also received, from Cornell university, for study

and illustration, the type specimens used by Prof. C.

F. Hartt, in Dawson's 'Acadian geology,' in his de-

scriptions of the fossils of St. John, N.B. All the

species described by Professor Hartt will therefore

now be illustrated for the first time.

Prof. O. C. Marsh, in charge of vertebrate pale-

ontology for the survey, has had parties working in

Wyoming during the past season, and also in the

Jurassic of Colorado, and reports to the director tliat

they have made large additions to the collections, and
very important discoveries, the results of which will

be reported later.

Chemistry. — The chemical division of the siu-vey

will hereafter occupy the laboratory of the U. S.

national museum, where work will be begun at once
on material that has been accumulating in the hands
of the chief chemist, Prof. F. W. Clarke.

Professor Clarke has been appointed honorary cura-

tor of mineralogy in the U. S. national museum. At
the New Haven laboratory, Dr. Carl Barns and Dr.

William Hallock are conducting thermo-electric in-

vestigations. They find that thermo-electric couples

containing nickel behave anomalously at tempera-
tures above 400° C, but that couples of platinum,

with palladiuuy or iridium, are available for the meas-
surernent of high temperatures. With such couples,

temperature-! as high as 1200° may be measured as

exactly as with tho air-thermometer.

Fresli-water aliflls from Hie paleozoic rocks of Ne-
vada, — The bed of calcareo-argillaceous strata con-

taining this unusual fauna is situated near the base
of the great lower belt of carboniferous limestone

of the Eureka mining district, Nevada. The argil-

laceous layers pass into calcareous strata above, that

contain a few plates of crinoidal columns, and fi'ag-

ments of brachiopods, and besides these a fauna of

forty or more species that is purely marine, and closely

related to that of the lower carboniferous fauna of

the Mississippi valley.

Although there is now a large collection of material

from the band containing the fresh-water shells that

was collected subsequent to the geologic field-work,

during which the specimens now to be mentioned
were collected, it will not be studied until after the

publication of the report on the Eureka district.

This brief notice is to call attention to the occurrence
of fresh-water shells in the paleozoic rocks, and also

to state that more is to be jiresented when the paleon-

tologic collections shall have been thoroughly worked
over and studied.

The first species discovered was a Physa, — a form
of the genus so characteristic that there is no need
of making any other generic reference; judging, of

course, from the shell, and not presupposing that any
variation existed in the animal inhabiting it. For this

species I have proposed the name Physa prisca (fig.

2). The second is a species so AmpuUaria-like that a
reference is made to that genus (fig. 3). The oper-

FlG. 1.— Ziiptycbius carbonaria >

Fig. 2. — Pliysa prisca x 2

G. 3. — Ampul'laria-' Powelli '

Fig. 3«. — Operculum of A.

culum is shelly, calcareous, concentric (Gg. 3a). If

not gencrlcally identical with Ampullaria, it certainly

belongs to the group in a closely allied genus. The
name Ampullaria? Powelli is proposed for it. The
third species is a pulmonale shell that appears to be

closely related to

Auricula, and for

which the name
Zajitychius carbo-

naria {nov. yen. et

sj). ) is proposed.

A small lamelli-

branchiatc shell
that may be a Nu-
cula, Corblcula, or

Cyrena, probably

one of the two lat-

ter, is associated

with the above, and
also fragments of

twigs and small
cones that may be

referred to the Co-

nifer.ie. The land-

shells thus far de-

scribed fronr the paleozoic series are all referable to

the sub-order Geophila or terrestrial pulmonates, and

comprise six species; viz.. Pupa vetusta, P. Bigsbyi

Dawson, P. vermilionensis, D.iwsonella Meeki Brad-

ley, Zonites (Conulus) prisons Carpenter, Anthraco-

pupa ohioensis Whitfield (from the horizon of the

coal-measures), and one species (Strophitesgrandaeva

Dawson) fi-om the erian plant-beds of St. John, N.B.

To these we now add two species of the Limnophila

(Physa prisca and Zaptychius carbonaria), and one

species of an operculated fresh-water shell (Ampul-

laria? Powelli). It may be said of these species, as

Principal Dawson has said of Pupa vetusta, they are

remarkable not only for their great antiquity, but

also because they are separated by such a vast inter-

val of time from other known species of their race.

Charles D. Walcott.

public and private institutions.
Williams college, Williamstown, Mass,

The natural-history department. —T\\ro\\g\i the lib-

erality of friends, the college has secured a permanent

table, with the necessary facilities for its use, in the

museum of the U.S. fish-commission at Wood's HoU.

The table will be occupied every summer by the de-

partment. The college has also leased for a series of

years a table at Professor Dohrn's international zoo-

logical statioTU,at Naples, from the use of which it is

hoped that permanent benefits will inure to this de-

partment. The conditions of the gift of the late Dr.

William J. Walker make provision for a scientific

expedition every fourth year.

NOTES AND NEWS.
The extensive collections of American Coleoptera

made by the late Dr. J. L. LeConte, containing an
immense number of original types, become the prop-
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erty of the Museum of comparative zoology at Cam-
bridge, Mass.
— We reproduce by plioto-engraving, from Tlie pho-

tographic news, a cut prejiareil from nature by tlw; Lux-

otype process of the Englisli firm of IJrowii, liarnes,

& Bell. It should be uienlloned that coiisideraljle

clearness has been lost in the reproduction on account

for printing with type will find much in this series of

articles of great interest. The portrait of Dr. LeConte,

in this number of Science, was made by the Ives pro-

cess, no hand-work having been used in the prepara-

tion of the plate from a photograph.

— While we are prosecuting our researches among
the mounds, shell-heaps, and pueblos, of our own ter-

of the fineness of the stipple in the origin.al, and the

acknowledged hasty printing of the Ncw.i. The. pho-

tographic news has given during the last few months

a number of separate imprints from plates made by

processes similar to that of Mr. Ives of Thiladelphia;

that of Sara Bernhardt, in the issue for Nov. 23, being

possibly the most satisfactory. Any one interested in

the advances in the methods of making relief-plates

ritory, we must not forget the thorough work going

on in India under the patronage of the Uritish gov-

ernment. For aljont ten years, an areheological sur-

vey of the ancient cave and rock-hewn temples of

we.stern India has been in operation, and, previously

to the present year, three handsome quartos, profusely

illustrated, have been published. The third volume

treated more especially of the cave-temples of India.
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'During the present year, volumes iv. and v. have been

issued, and complete the report of the survey, extend-

ing from 1876 to 1880. These volumes are about the

size of the Smithsonian contributions, and are printed

on fine paper, and elegantly bound. In volume iv.

are forty heliotype plates and twenty-five woodcuts,

and in volume v., sixty-one plates and eighteen wood-

cuts. It is not necessary here to enter into a minute

description of these temples, since that has been done

by Mr. Fergusson and Mr. Burgess, in their ' Cave-tem-

ples of India,' publislied in 1880. The method pur-

sued is purely technical, " enabling the architect and

the student to form a tolerably correct idea of tlie

style and character of the plans and ornamentation.

The facsimiles and translations of the inscriptions

will afford fresh materials of a trustworthy charac-

ter for the epigraphist and piiilologist." The princi-

pal group of rock-temples of western India is the

magnificent series at Elura, consisting of splendid

representatives of the three classes, Baudha, Brah-
manical, and Jaina cave-temples. The village of

Elura is in the Nizam's territory, about fourteen

miles west of Aurangabad. Of this group, M. Bau-
drillart says, "All commentary grows pale before

these magnificent ruins. Here the development of

the plastic arts and of public religious luxury amongst
the Hindus receives the most striking attestation

in the magnificence of these temples, in the infinite

diversity of their details, and the minute variety of

their carvings."

— The Ottawa field-naturalists' club held the first

soiree of their winter coufse on Thursday, Dec. 6,

when the president. Dr. H. B. Small, delivered his

inaugirral address. After remarks on the past opera-

tions of tlie club, and suggestions as to its future

management, he gave an excellent summary of past

and present systems of the classification of the ani-

mal kingdom. The .necessity of a knowledge of this

character was strongly urged, in order that a just

conception might be obtained of the relations of the

different members of our fauna, and narrowness be

avoided by those pursuing special studies. In his

opinion, many persons who commenced the study of

natural history abandoned it after a short time solely

because, tlrrough ignorance of the relations of various

objects, they failed to become imbued with that love

of nature which the more carefully educated student

possesses. An interesting discussion ensued on tlie

address, in which several members shared. His excel-

lency the Marquis of Lansdowne, governor-general

of Canada, has consented to become patron of the

club.

— At the annual meeting of tlie Boston zoological

society, held Dec. 4, 1883, the following officers were
elected for 1884: president, F. C. Bowditch; vice-

president, F. H. Brackett; secretary, E. Hayward;
treasurer, A. C. Anthony ; librarian, H. Savage.
— In the Iowa weather bulletin for November, at-

tention is called to " The most beautiful phenomena
of the entire month. . . the varying and brilliant tints

of sunset during the last five days of the montli."
These brilliant sunsets seem to have been noticed
over the whole country.

The prediction is made, that " the winter now
beginning will probably be a moderate or mild win-

ter for Iowa and the adjacent parts of the north-

west. The observations of the past ten years make
the above probability very high, and, taking into ac-

count the entire series of forty years' observations,

the chances for this winter proving a severe one are

less tluan one in twenty."
—-One of the most excellent of the familiar British

museum catalogues is that lately published of the
Batrachia, Gradientia, and Apoda, in the British

museum, by Mr. George A. Eoulenger. This work
is called a ' second edition' of the catalogue of the

same animals, published in 1850, by Mr. Jolin Edward
Gray; but it is a second edition only in name, as very
little of Gray's work remains in it. The material

studied by Boulenger (comprising ninety-seven of the
one hundred and thirty-three species recognized, in-

stead of forty-three) is far greater than that at Gray's
disposal, and the character of the work done by the
younger author is far higher.

The classification adopted by Boulenger agrees in

many respects with that of Professor Cope: but some
of the families and genera adopted by the latter are

here given lower rank. The commonly accepted rules

of zoological nomenclature are carefully followed by
Mr. Boulenger, who evidently does not consider his

own whims or prejudices, or even the traditions of

the British museum, as forming a law higher than the

law of priority.

Among the changes of current nomenclature con-
sidered necessary by Mr. Boulenger, we may note the
substitution of the generic name ' Molge Merrem '

for the later ' Diemyctylus ' or ' Notophthalmus,' for

our common red or green newt or ' evet; ' of ' Cryp-
tobranchus Leuckart ' for the ' hellbender,' instead

of the later ' Menopoma ;

' and of tlie name ' Necturus
maculatus Raf.' for the 'mud-puppy,' instead of
' Menobranchus ' or ' Necturus lateralis.'

An instructive discussion is given of the geograph-
ical distribution of the Batrachia, the geographical
divisions with that group coinciding very closely

with those recognized in the distribution of the fresh-

water fishes.

— The Society of naturalists of the eastern United
States will hold its second meeting at Columbia col-

lege. New-York City, Dec. 27, at ten a.m.
— Gen. Richard D. Cutts, first assistant superin-

tendent of the U. S. coast-survey, died at Washing-
ton, Dec. 1.3, at the age of sixty-six. Gen. Cutts
was born in Washington, and was connected with
the coast-survey the greater part of his life. During
the war he served on the staff of Gen. Halleck.
— On the 2oth and 26th of October, there fell at

Hilo, Hawaii, 17APo inches of rain in twenty-two
hours, by rain-gauge.

— The December number of Van Nostrand's engi-

neering mar/azine contains an announcement, that,

as the publication of the magazine has continually
entailed a loss, the magazine will not be continued
after the coming year, unless an increased support
should justify it. That a magazine of such great,

merit should succeed is most heartily to be wished.
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THE CHIEF SIGNAL-OFFICER'S
HEPORT.

The report proper of the chief signal-officer

of the army for tlie jxar ending June 30, 1883,

has been pnbHshcd in advance of the complete

volume, which will contain the usual appen-

dices. When compared with those of previous

j-ears, it presents a marked and most gratifying

contrast. The useless and tiresome repetition

of much that has appeared regulai'lj- since the

organization of the service is no longer in-

dulged in ; and, in fact, the present report is

brief, fresh, and vigorous. It is pleasant to

see, that, among the various topics discussed,

the first place is given to ' Instruction in

meteorology.' Although somewhat crippled

b}' lack of sufBcient appropriation, this work

has not been allowed to retrograde ; and the

encouraging fact is noted, that, out of a hundred

and seventj--two enlistments made during the

past two 3X>ars, fift3--three were college gradu-

ates.

Gen. Hazen argues ably and pointedl}'

against the inadequate provision made b}- the

last Congress. The separation of the signal-

service from the army proper, as far as its

support from the general appropriation goes,

undoubtedl3' left the service in a worse condi-

tion, even, than was intended by those who
sought to reduce its expenditures. The result

has been, that a number of stations have neces-

sarily been closed, and much important work

of the weather bureau has been suspended. It

is certainly to be hoped that it may receive

more generous treatment at the hands of the

present Congress.

An interesting risumi of the scientific work

of the weather bureau is given, which indicates

a commendable activity- in that direction. One
of the most important announcements is, that a

new standard of thermometry has been adopted

" which no longer agrees with that of the Yale

No. 47.— 1883.

college observatory, but approaches more near-

ly to that of the International bureau of weights

and measures." Another is, that steps have

been taken to inaugurate in the immediate

future a series of elaborate observations upon

atmospheric electricity. The continuation of

the publication of ' Professional papers ' by

members of the scientific corps is noted, one

of the most important of which is that on
' Movements of the atmosphere,' by Professor

Ferrel. It is gratifying to observe throughout

the report, that scientific meteorology is receiv-

ing a recognition to a degree much greater than

formerly.

A brief history of the unfortunate Greely

expedition is presented, and the statement

made that it is intended to apply for an appro-

priation to enable another relief expedition to

be sent out in 1884.

The report covers twenty-two pages, instead

of three or four times that number, as was the

case in previous years ; but, as a report of

progress for the year, it is much more valuable

than its predecessors. A similarly judicious

treatment of the appendices and meteorological

summaries, which will follow this report, would

bring the whole into a much more useful and

manageable form, and would not be the least

important of the man}- reforms introduced into

the service b}' its present chief.

ROMALEA MICROPTERA.

Should the return of spring be earl}-, and
the winter just passed an oi)en one, a rambler
in the meadows of southern Louisiana is very
likel}-, during the middle of February, or per-

haps even earlier, to have his attention drawn
to curious little colonies of red and black
grasshoppers.

Those are the young of Romalca microptera.

Until tills summer 1 never saw a living adult

specimen of this handsome insect, anil my e.'c-

aminntion of it had been confined to a few
individuals in alcohol. No sooner, however,
had I thoroughly examined one of these little
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red and black colonists, than it struck me that

they must be the young of the great black

grasshopper I had seen in spirit. This was

subsequently confirmed for uie through the

kindness oC Mr. L. O. Howard, of the Agricul-

tural department at Washington. One day last

March, during the first pai-t of the moutli,

while on one of mj* collecting excursions in

this country, mj- way lay through an extensive

cypress-swamp. The only good fooling was

along a low, straight embankment, that had

been made by the earth thrown out to dig a

canal, to which it now formed the bank on one

side. It was composed of a dry, black soil,

npon which the new spring grass and the ear-

lier plants had just commenced to make their

appearance. It was here that 1 first came across

a family, or brood ratlier (for no old ones are

to be found at this time of the year) , of the

young grasshoppers in question. They ex-

tended obliquely across my path in nearly a

straight line, about half a yard in length, and

from three or four to a dozen or more indi-

viduals in width. Where small dry twigs oc-

curred, or blades of grass, in their course, the}'

completely covered them, and were so. packed

together that in some parts of the group the}-

crowded each other a good deal. When fii'st

discovered, little or no activity among tiiem

was apparent ; but no sooner did I commence
to lay in a store of specimens than the sur-

vivors of my attack immediateh' began to hop
off in all directions, obliging nie very soon to

make single captures. . At this stage of their

growth, these insects are about of the same
size, having an average length of a centimetre

;

their general color being a deep, shiny black.

This is set off by fine lines of brilliant ver-

milion, occurring at different places on the

body. One strip extends mesiad, the entire

length of the dorsal aspect, from a point be-

tween the antennae to the posterior extremitj-

of the abdomen ; another bounds, on either

side for a short distance, the hinder margin
of the prothorax ; while the same is found

behind the whole length of each of the hind-

femora. The lower and posterior angle of

the epicranium is also bordered by the same
color as is its inferior margin in front, and a

line that extends down from the eye on either

side to join it. Finallj' we observe that each

abdominal ring is emarginated in the same
nay, along the ridges of the pleurite portions,

below the spiracles. At this age the antennae
are half as long as the bodj'.

A few weeks later, when they are about
double the size I have just described, we begin

to observe in these collections, which are ap-

parently all of the same crop, some specimens
consiilerably larger than the general run.

These may be females, but this I cannot posi-

tivelj- assert: though, as the insect grows, these

larger ones maintain their size over the olii-

ers ; and later in the year we find them to be

females, notwithstanding the sexes at these

times seem to be pretty equally divided ia

numbers.
In the middle of June, a field in the vicinity

of New Orleans, where the grass, had giown to

be about waist-high, was covered in one or two
places of no great extent with these grass-

hoi)pei's. They now ranged from fmir to five

centimetres in length, and could l)e seen at sev-

eral hundred feet distance. Other varieties of

plants were covered with them ; but I found

none on the ground, unless the}- were acci-

dentally knocked down, or jumped down when
one failed in his efforts to capture them.

At these times the\- are ver}' sluggish,

emitting no sound or note that I ever heard,

and do not seem to be feeding on the vegeta-

tion upon which thej' congregate. Their col-

ors are now somewhat changed ; and, though

the black is as deep and shiny as ever, the red

gradually fades to a brilliant orange, and a
small pair of dull black wings couunenees to

make its appearance.

In the country about New Orleans, Roma-
lea seems to attain its full growth some lime

in the early part of July. This is denoted

by the general appearance and habits of the

insect : certain parts of his exoskeleton have
become firm antl hard, and all his structures

and organs bear evidence of maturity. They
are no longer found in groups in the meadows
and forests, but dispersed, and occurring iu

all sorts of localities. Hundreds of them are

found invading the co-n--paths and roadways

:

others climb on fences and trees. Many still

are yet observed, though now usiuilly singly, on
high grass and plant-stalks ; and these we may
easily discern at a long distance in the o[)en

fields. Even our houses are not altogether

exempt, at this season, from this blaek-mailed

vagrant. Manj- are killed by being trodden

upon, or accidentallv crushed iu other ways

;

for they are slow to get out of one's road, and
disinclined to jump much, — a feat in which
the males, from their lighter weight, far exceed
the larger and heavier females.

It is about this time of the year that we
first begin to notice any thing approaching an

affaire d'umour on the [jart of this now truly

handsome insect. We now see many couples

apparently regardless of those who behold their

awkward and highly fantastic addresses. The
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onlj- sound that I have ever heard this grass-

hopper give vent to, is now indulged in by the

male. It consists simply of a series of pecul-

iar hisses (this word expresses it lietter than

any tiling else), and is only heard when we
seize and handle one of them, or during their

mating. The soinid seems to be i)roduced

largely by the wings ; for these members are

elevated at tliis time, as I have shown them in

my plate, where the male exiiibits his beautiful

hind-wings,— a relief to his otherwise sombre
tints that is onl^- to be experienced ou such
occasions.

I am of the impression that Romalea does

not confine itself to any particular diet, but is

rather a general feeder, choosing such plants

as happen to fall in its way. Some of them,
that I kept alive for several days in a large box,

fed npiui almost aii}- thing in the shape of vege-

table growth that 1 offered them.

Tills view seems to be sustained by the report

of Mr. L. O. Howard, who saw them in August
in immense numbers in tlie rice-fields about the

city of Savannah ;
' yet they seemed to do little

damage to the rice.'
'

This observer tells us in the same report,

that the^' arc known in that locality among the

peo[)le as the ' lubber grasshopiK-r,' whereas,

throughout this section of the country, they are

called by every one the ' devil-horse' Per-

haps, if at one of their grand councils they

had a ciioice in the matter, it would be hard

for them to decide which was the jiretticr name,
and no doubt they would vote unanimousi}" to

select some otiier one.

It has never been my fortune to find exam-
ples of the black variety of tiie female in south-

ern Louisiana, as observed by entomologists

elsewhere.''

On the 28th of last July, while engaged in

looking for a specimen of the jirothonotary war-

bler, which I had just brought down with my
cane-gun from a magnolia under which I stoofl,

my attention was attracted by a large female

Romalea, with part of her abdomen buried in

tire ground, and evidently in the act of deposit-

ing her eggs. A chapter in tiic history of this

insect at once flashed across my mind ; and, in

my undue eagerness, I removed her at once

from the little excavation she was in on the

ground ; but the most careful search afterwards

was not rewarded by the discovery of a single

egg. However, the satisfaction was afforded

me, at the subsequent post mortem of the

specimen in queslion, of finding her ovaries

contaii.ing upwards of fifty briglil-ycilow, spin-

dle-sha[)ed eggs, each about a centimetre long.

Rc-port commlss. agric, I83'-82, p. 1S8. • /bid., p. 138.

Tliis circumstance convinced me that Roma-
lea microptera de|)osits its eggs in tiie ground

;

and from that time I did not allow an oiipor-

tunity to slip iii searching for them. My
interest in tliis matter was only incrca.sed by
receiving a letter, a few days afterwards, from

^Ir. Howard, in which he informed mc that it

was not known wiiere this grasshopper laid its

eggs. 1 am sorry to say that 1 have not

had the opportunity to examine the reports

made by Glover upon this insect, in the re|)ort

of the Department of agriculture for 1872,

kindly called to my attention by my correspond-

ent, nor tiie meulioii made of it in Ashmead's
'Orange insects,' also referred to by him.'

My search was, however, afterward reward-

ed ; for on the l.ith of August, while passing

through a long, flat meadow a few miles from

New Orleans. I came, at one cud of it. to a lit-

tle low mound about ten yards in extent, com-
posed of a dry black earth, that was cracked

and fissured in many directions by a sun that

streams ( own here almost as mercilessly as in

tlie tropics. Maii>- tall weeds and grasses

surrounded this miniature hillock^ and others

grew upon it.

Romalea had made this elevation its head-

quarters, and it was at the same time a rendez-

vous for many cou[)les who had apparently

postponed their honeymoons. The importance

of the occasion was evident ; for there was not

a male on the ground, to say nothing of the

majority who were [icrchcd up in the weeds,

but was strutting about in the most business-

like manner, or trying to do so ou their perches

in the laltcr. Whatever part of the eutertain-

meiit these sable gentlemen entered into, they

constantly kept up a very audible liuzzing

racket with their wings, which they elevated

and lowered at few seconds' intervals, show-

ing the inferior carmine pair each time they

did so, with telling effect. At these times

they assume the position in which I have drawn
one in the jilate, walking about in a stilted

manner, but bearing, withal, a dignified mien,

rattling their wings, and paying their court to

the quieter and more sedate op|)Osite sex.

Some of the females kept apart, and bore

the appearance of being dejected, tired of the

gayetics of the season, and otherwise bored by

the proceedings that were going on everywhere

about them. It was the sight of these satiated

dames that soon brought the thought to my
' I have Binrc BBCiTlninod Ihnt Mr. Chnrle« K. Dndifo, of llio

Aerk'Dllunil dtpannunt <if Wiuhiniftun, Imi' rniai'd the young of
Koninirn from itti'K Hint were Iniit hy niucinuns hi- ko|il in

conlitnimnl. Ill- iiubllKlii-d hi» ubBirviition- in Ihe Itnnil Cam-
huiiiH (.\iiril,lST4. p.36:l. vol. v., no. vil.), Chiirli-Hlon, S.C;. : and
(nhwqninlly in Ihu J/'ittU and /ureU (ii. 1877, p. 160), \Va^h.

inglon, D.C.
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mind, that perhaps the.y laid their eggs here

too ; and acting inimediatelj' upon this, as

well as the suggestive fissures in their camp-
ing-ground caused l\y the sun, I proceeded to

investigate those likely places in which the}'

might deposit their ovicidar treasures. These
rents presented everv stage of being filled in

from one cause or another ; and I had hardly

commenced to scratch out the eartli from one
that was partiall}' in this condition, than I

came across masses of their eggs. They were
not easily observed at first, as I turned them
out with the stick I used in searching for

them, from the fact that thej' resembled linnps

of earth, as this substance adhered to their

entire surface, either dusted over, or in little

fragments, which latter rendered the resem-

blance still more deceptive. Mj' plate repre-

sents one of these masses, that has been well

cleaned off, in the lower right-hand corner

(marked A). I have four before me that were
collected at the time of my observations, and
one of these is that figured in the plate.

The first of these masses that I pick up con-

tains about thirty-five eggs, of a like size and

shaije to those removed from the body of a

female sevei'al weeks before. They are in one
rather irregular layer, being placed roughly

parallel to each other, and entirely incased by
the pellets of earth that have adhered to the

mass. No true egg-pod was observed to en-

close them ; but, judging from the waj' in which
the eggs of other large grasshoppers are laid,

no doubt further observations will prove its

existence. The eggs of this lot are all sound,

and in an apparentl}' safe condition till the time
of hatching, as thej' were several inches below
the surface of the ground. In the next collec-

tion the mass is of a circular form, with the

eggs arranged pretty- much as we found them in

the first lot. Here, however, thej' are quite

distinct, being simply dusted over with a little

earth ; and I find several of them have been
opened at the sides, and their contents re-

moved, apparently b}' ants or other insects.

The two remaining masses are essentially of

the same description as those we have just de-

scribed. One is a little different in shape, being
oblong instead of circular. This form may have
been forced upon it from the narrowness of the

fissure in which the eggs of this lot were laid.

Of these four deposits, we may saj' that they
contain an average of thirty eggs apiece ; and
this statement, no doubt, will be veij near the

correct one for the usual uumber found in such
masses.

Examining one of these eggs under a two-
inch objective, we find it composed of an outer

coat, brown in color, fibrous in texture, and
about 0.1 of a millimetre in thickness. The
little fibres are placed side by side, and vertical

to the surface of the egg. This coat fractures

off in small pieces quite easil}', and, in so doing,

exposes the thin membranous and transpaient

inner coat, which allows one to sec through it

the amber-colored contents of the egg proper,

which are of a viscid character and of about the

consistency of old olive-oil.

This was the only occasion upon which I

ever succeeded in finding any of the eggs of

this grasshopper ; and I am unable at the pres-

ent writing to say how many times they de-

posit during a season, or how often Romalea
moults during the same period.

It was my intention, when I commenced this

paper, to enter to some extent upon the anat-

omj- of this insect ; but the idea was eventually

abandoned from the fact that the anatomy of

locusts and grasshoppers has been very abl}'

and extensively worked up by many entomolo-
gists : so, to enter upon this subject at all in the

present case would entail a minute study of

details and comparisons that would i-esult in

carrying' my paper much beyond its intended

limits. Then, too, so far as the external ap-

pearance of Romalea is concerned, I have made
everjr efifort to convej' a correct idea in mj'

plate, both of the male and the female ; and
this work has been most carefully and beauti-

fuU}- reproduced bj' my engravers, Messrs. T.
Sinclair and Son of Philadelphia,— a firm to

whom our scientific men are under so manj-

obligations for faithful reproductions of their

work. This sketch, in its present form, then,

is ofl'ered to the readers of Science as a con-

tribution to the life-historj- of Romalea niicrop-

tera ; and it is hoped that in it at least a few
facts will be discovered that will prove of
interest to entomologists.

R. W. Shofeldt,
Captain Medical corps, U.S.A.

RESOLUTIONS OF THE INTERNA TIONA L
GEODETIC COMMISSION IN RELA TION
TO THE UNIFICATION OF LONGI-
TUDES AND OF TIME.

The seventh general conference of the In-

ternational geodetic association held at Rome,
and at which representatives of Great Britain,

together with the directors of the principal

astronomical and nautical almanacs and a
deleg.ate from the Coast and geodetic survey
of the United States, have taken part, after

having deliberated upon the unification of
longitude by the adoption of a single initial
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meridian, and upon the nnilieation of time by
the adoption of a universal time, has agreed

upon the following resolutions :
—

1°. The unification of longitude and of time

is desirable as much in the interest of the sci-

ences as in that of navigation, of commerce,
and of international communications. The
scientific and practical utility of this reform

far outweigiis the sacrifice of labor and the

difficulties of re-arrangement which it would
entail. It should, then, be recommended to the

governments of all the interested states to be

organized and confirmed by an international

convention, to the end tiiat hereafter one and

the same system of longitudes should be em-

ployed in all institutes and geodetic bureaus, for

general geograjjhic and hydrographic charts,

as well as in astronomical and nautical alma-

nacs, with the exception of those made to pre-

serve a local meridian ; as, for instance, the

almanacs for transits, or those which are needed

to indicate the local time, such as the estab-

lishment of the port, etc.

2°. Notwithstanding the great advantages

which the general introduction of the decimal

division of a quarter of the circle in the ex-

pressions of the geographical and geodetic

co-ordinates and in the corresponding time-

expressions is destined to realize for the

sciences and their applications, it is proper,

through considerations eminently practical, to

pass it by in considering the great measure of

unification proposed in the first resolution.

However, with a view to give satisfaction at

the same time to very serious scientific con-

siderations, the conference recommends, on this

occasion, the extension, by tlie multi|)lication

and perfection of the necessary tables, of the

ai)plication of the decimal division of the

quadrant; at least, for the great operations of

numerical calculations for which it presents in-

contestable advantages, even if it is wished to

preserve the old sexagesimal division for the

observations, for charts, navigation, etc.

3°. The conference proposes to governments

to select for the initial meridian that of Green-

wich, defined by a point midway between the

two pillars of the meridian instrument of the

observatory of Greenwich ; for the reason that

that meridian fulfils, as a point of departure

for longitudes, all tlic conditions wisiied for

by science, and because, being at present the

best known of all, it oflfers the most chances of

being generally accei)ted.

4°. It is suitable to count the longitudes,

starting from the meridian of Greenwich, in

the sole direction from west to east.

5°. The conference recognizes for certain

scientific wants, and for the internal service in

the great administrations of routes of com-
nninication,— such as tlie railways, steamship-

lines, telegraphic and post routes,— tiie utility

of adopting a universal time, along with local

or national time, whicii will continue necessa-

rily to be enii)loyed in civil life.

C°. The conference reconunends as the point

of departure of universal time and of cosmo-
politan dates the mean noon of (ireenwich,

which coincides with the instant of midnigiit

or with the commencement of the civil d.\v,

under the meridian situated twelve hours, or

a hundred and eighty degrees, from (ireen-

wich.

It is agreed to count the universal time from

hour to 24 hours.
7°. It is desirable that the states which, with

a view to adhere to the unification of longi-

tudes and of time, find it necessary to change
their meridians, should introduce the new sys-

tem of longitudes and of hours as soon as

possible.

It is equally advisable that the new system
should be introduced without delay in teach-

ing.

8°. The conference hopes, that, if the entire

world agrees upon the unification of longitudes

and of hours by accepting the meridian of

Greenwich .is the point of departure. Great

Britain would find in this fact an additional

motive to make, on its part, a new step in

favor of the unification of weights and meas-

ures bv adhering to the Convention du mitre

of the'-20th of M.ay, 1875.
9°. These resolutions will be brought to the

knowledge of the governments, and recom-

mended to their favorable consideration, with

an expression of a hope that an international

convention— such as the government of the

United States has proposed — for confirming

the unification of longitudes and of time should

be decided upon as soon as possible.

ORIGIN OF THE MESODERM.

The origin and composition of the mesoderm
has been the subject of perhaps moie discus-

sion than any other single point in the whole

range of emiiryology. Observers have given

the most conflicting statements, for the most

part due to incomplete observations ; but now
we are at last in a position to eliminate many
of the false descriptions and to harmonize

fairly well those we must regard as correct.

The first important advance was accom-

plished by His, who made the fundamental dis-

covery that the mesoderm is not homogeneous,
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but double, ill its origin. Tlie ectoderm, ento-

derm, and purt of tLie mesoderm, he distin-

guislied under llie common nanieof ' aicliiblast,'

from that portion of the mesoderm which is

related to the connective-tissue group (connec-

tive tissue proper and endothelia), and which

he supposed to grow from the 3'olk (in the chick)

into the archiblastic tissue or cells, -which,

from the first, are constituent elements of the

embryo. Ills maintained that the parablast-

cells were derived fiom the white elements of

the jolk, but in that respect he is believed to

be in error ; nevertheless to His belongs the

great honor of having first insisted upon the

duplex development of the middle geim-lajer.

This knowledge is the key to the solution of

one of the fundamental problems of animal

morphology.
The researches of Professor His have been

confined to vertebrates. One cannot but feel

that his views would have been modilied in

many details, if he had included the lower types,

also, in his investigations. The discoveries of

others, however, have gradually made it clear

that among invertebrates, also, the twofold

com])osition of the mesoderm exists. The path

to this generalization may be said to have

opened out upon the announcement bj- Alex-
ander Agassiz that in echinoderms the lining

of the body-cavity and water-vascular sj^stera

is derived from the entoderm. Selenka and
others have since shown that the rest of the

mesoderm is derived from scattered and isolated

cells, which are thrown oflTfrom the other layers

into the space between the ectoderm and ento-

derm. It was thus clearly shown that in this

class of animals the mesoderm primitively

consists of two epithelial evaginations and of
scattered and independent cells of amoeboid
character. The fundamental importance and
the far-reaching signiticance of this discover3'

were unfortunately not appreciated at the time.

For several years past I have been accumu-
lating materials for a work on ' Comparative
histology,' and have meanwhile directed my at-

tention chiefly to the classilication and genesis
of tissues. These preliminarj- studies led me
to various conclusions, among which was the
conviction that amoeboid cells wei-e the primi-

tive representatives of the mesoderm, and that
from them was derived a large [lart of the

mesodermic tissues. This view I published in

1879 ; ' but the article has, so far as I am aware,
been entirely overlooked by subsequent writers,

and I thei'efore venture to call especial atten-

tion to it now, as the opinion I then advocated

1 Minot: Preliminary noUce of certain laws of histological
differentiation. J'roc. Boston aoc. nat. Mat. xx. 207.

has since become a current embryological gen-

eralization. To the cells I gave the name of
' mesamoeboids.'
The investigations of Hatschek, whose bril-

liant discoveries have not yet received their

deserved recognition, have revealed that in

Bryozoa, MoUusca, Annelida, and Amphioxus,
the mesoderm arises, 1, from cells, such as

we have seen maj- be classed under the head
of mesamoeboids ; 2, from two paired masses
of cells, his ' mesodermstreifen,' whose origin

from the entoderm is rendered probable in all

cases, and certain in some, by known charac-

teristics. These stripes either have from the

first, or soon acquire, a distinctly epithelial

structure. Hatschek appears to have recog-

nized the bearing of his observations nearly as

we conceive it now ; and to him, I think, we
should accord the honor of having first clearly

and definitely recognized the dual histogenesis

of the mesoderm.
F. M. Balfour, in his writings, particularly

in his ' Treatise on comparative embrvolog}','

made the next important step by pointing out

that the vertebrate mesoderm probably arose as

a pair of diverticula from the gastrula cavitj'

;

and he gave a new meaning to, and justification

of, this theory, by insisting upon the homology*

between the blastopore of the Ichthyopsida and
the primitive streak of the Amniota ; for from
the walls of the former, as well as from the sub-

stance of the latter, the paired outgrowths of

the middle layer arise. The deficiency in Bal-

four's presentation of the subject lies in his

failure to recognize the importance of the mes-
amoeboids.
The brothers Ilertwig have published a series

of contributions to the solution of the problem,

and have embodied their general results in an
article entitled the ' Coelomtheorie.' As we
have shown, their predecessors had prettj' well

established the necessity of regarding the meso-
derm as consisting of two parts,— first., the

paired epithelial portion derived from the en-

toderm, forming the lining of the body-cavity,

and giving origin to the peritoneum, muscle-

plates, genital glands, etc. ; secondly, scattered

cells, giving origin to the connective tissue,

the endothelia, vessels of the circulation, the

blood, and lymph. These conclusions, how-
ever, had never been systematically collated

and coherently presented. The brothers Hert-

wig performed this task with characteristic

abilitv and success. Guided by their own im-

portant original researches on several animal
tjpes, and utilizing the results of others, they
succeeded in demonstrating tbe prevalence of

the same composition of the mesoderm in the
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mnjority of animals. Their own most impor-
tant addition to our knowledge apitears to me
to be tlieir analysis of the morpliology of mus-
cular tissue, l)^- which tiiey removed the most
important ditlieulty against the final acceptance

of the generalization. While we thus recognize

the gieat services rendered by the brothers

Hcrtwig, we are impelled also to express our

regret that they have not been more generous

in their acknowledgment of the achievements
of previous investigators ; for their theory was
mainly the result of a judicious combination of

what had been before published. To them
belongs the merit of ripening the fruit which
was already formed.

To the mesamoeboid portion of the meso-
derm the Hertwigs gave the verj- appropriate

name of ' mesenchyma. ' For the epithelial por-

tion no satisfactory name has yet come into use :

therefore I venture to propose ' mesothelium.'

In applying this generalization which we
liave been considering to vertebrates, difficul-

ties iiiu\ objections were encountered. To set

these aside, Professor Oscar Ilertwig has pub-

lished two special researches, the second of

wh'ch aiJi^eared recently, and is reproduced in

abstract below.

In this review, onl^- a few salient points of

the history of this most important of recent

cmbryological discoveries are given ; but I can-

not close without a strong exi)ression of m}'

regret at being unable to notice many valuable

coutiibulions to the subject, — a pleasure which
the limited si)aee at my disposal compels me to

unwillingl}- forego.

In continuation of the extended researches on the

origin of the mesodenii pivviously given to the world

by his hrotlier and himself, Oscar Hertwig now piib-

lishis the results of his investigalions on the de-

velopment of the middle layer in the frog, adding a

discussion of its origin in other vertebrates. The early

stages in the frog aredescribed with great minuteness,

and with far less concision and directness than we
should have anticipated in any of Professor Hertvrig's

writings.

The essential points brought forward are the fol-

lowing. In the first stage, while the blastopore still

appears as a round white spot, the primitive darm
(urdarni) has the well-known form. Its inferior and
lateral bnundarios are the cells of the entoderm; but

along the dorsal line the cells offer a different histo-

logical character, being pigmented, an<l consisting of

three or four rows of small cells. In Triton, however,

there is a single row of high cylinder cells. This dorsal

band includes the anlaije of the notochord, and is

named by Hertwig ' chorda-entobhist.' Around the

blastopore the mesoderm is already present, forming
a paired extension running forward as a lateral mass

on either side, and a median division lying below the
blastopore. Around the edges of the blastopore all the

layers are united : throughout the remainder of its

extent the mesoderm is separated by a narrow space

fi'om both ectoderm and entoderm. The mesoderm
and the chorda-entoblast are both histologically simi-

lar to the ectoderm; and Ilertwig, on that account,

believes they are both derived from the outer germ-
layer. (This conclusion we think is founded upon
an insufUcienl basis.)

In the next staj;e the blastopore remains merely as

a white point, and the medullary fold* and median
dorsal furrow appear. The notochord is developed

inider the dorsal furrow as a thickening of the median
portion of the chorda-entoblast, which butts against

the ectoderm, so that the mesoderm is excluded from
the axial line. Ultimately the lateral portion of the

chorda-entoblast enters into the formation of the in-

testinal wall ; but in Triton tlie whole of this peculiar

band is changed into the chorda, which, being formed
by an invagination, exhibits a slit in transverse sec-

tions of early slages. No such slit is seen in frogs.

There is a fold formed at the lateral junction of the

chord.a-eiitoblast w'ith the rest of the entoblast; and
along that fold the entoderm is fused, without demar-
cation, with the mesoderm. Around the blastopore

the three layers still present essentially the same ar-

rangement as before; the mesoderm has grown out

around the whole ovum, except a small area on the

veutial side, where the ectoderm and entoderm (yolk)

are in immediate contact.

In the next stage, when the whole length of the

broad medullary groove is clearly marked out, and
indeed in later stages also, the absolute independence

of the notochord of the mesoderm, and its devel-

opment out of and gradual separation from the

chorda-entoblast, are to be clearly recognized (see the

.accompanying figure). In the region of the bl.asto-

pore, where the niesoblast is continuous with the

other layers, there are two projecting lips, on one side

formed by the entoderm proper, on the other by the

chorda-entoblast. These lips enclose a fissure be-

tween them, which is a small evagination of the en-

teric cavity into the mesoderm.

FronU-xl eertion ttirough a frog ovum in wliich the medullary
ridKt''* hnvf begun l<» appear. Knt, entoderm ; enct chorda-eD-
tobJHHt; cA, notochord; me, mcBodurra; ec, ectoderm; .A', ner-
vous oyflem.

In a later stage the anus is developed behind the

blastopore as a simple ectodermal inv.agination, the

bottom wall of which breaks through. No sucli re-

lations between the germ-layei-s have been found here,

or elsewhere, as around the blastopore.

The points, then, of special importance, broughtout

by Hertwig, are, 1°, the existence of the median dorsal
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band of cells, the chorda-entoblast, entering into the

formation of the entoderniic wall, but re^^enibling

in character the ectodermal cells ; 2°, the develop-

ment of the mesoderm as a paired outgrowth from
the blastopore. In part second of his paper, Hertwig
reviews the published investigations on the embryol-

ogy of other classes of vertebrates. He accepts the

homology of the primitive streak in Amniola with
the blastopore. He is fairly successful in proving the

same relations of the germ-layers to exist in all i'er-

tebrates. He also discusses the various objections

advanced against the coelomtheorie, according to

which the mesoderm is an epithelial layer, bounding
the body-cavity. He draws from his observations

and argiuuenls the following conclusions: 1. The
mesoblast grows as a continuous mass from acknowl-
edged epithelial layers; 2. In all vertebrates there

early appears a fissure in the mesoderm, limited pa-

rietally and vi>cerally by epithelium, as can be espe-

cially well seen in elasmobranch embryos; 3. From
this epitheliinn are derived true epithelial membranes
in the adult, from which are developed the perito-

neum, kidneys, sexual glands, etc.; 4. The primitive

mode of ori'^in of the mesoderm is probably that de-

scribed by Kowalevsky and Hatschek in Ampbioxus,
— an invagination of an epithelial membrane (en-

toderm) ; 5. In the true vertebrates the mesoderm
grows out as a solid mass, in which the fissure ap-

pears later. This must be regarded as a secondary
modification, for we frequently find hollow organs
making their first appearance as solid anlagen ; e.g.,

the central nervous system of teleosts, many sense-

organs, and most glands. These considerations lead

collectively to the final conclusion that the meso-
dennic plates are morphologically epithelial evagina-

tions homologous with those of the invt-rlebratcs.

Charles Skdgwick Minot.

ACOUSTIC ROTATION APPARATUS.
In a recent number of the Zeitschrift fib- insfru-

mentenkunde, Dr. V. Dvorak gives an account of the

various forms of apparatus which
have been devised to show attrac-

tion or repulsion due to sound-
waves, or to gain a continuous
rotHtion.

Such experiments require a
good volume of sound for suc-

cess. That this may be obtained,

not only should the tuning-fork

be in accord with the resonator-

box on which it is placed (the

most convenient form of sound-
ing-body for the purpose), but al-

so tlie elastic system, consisting

of tuning-fork and box, should be

capable of vibrating in unison
with the fork and the air in the

Fio. ]. resonator. The three sounds are

called the fork, the air, and the

wood tone. In'order to get tlie last, the resonator

Fig.

should be stuffed with cotton-wool, and a piece of

cork put between the prongs of the fork ; then, by
rapping on llie top of the fork, the whole system
is vibrated very much as it would be by tlie up-and-
down motions of the lower part of the fork wlien

free. By cutting away the walls of the resonator

to make them thinner, the system may readily be
brought to the right pitch. In most of the resona-

tors in common use the wood tone is too low, owing
to the wood being already too thin.

The fork used by Dr. Dvorak was G, having 392

vibrations per second. It weighed 205 grams. As a
resonator, an ordinary

pine box was used,

about 13.5 cm. long,

11 cm. broad, and 10.5

cm. high. In one side

a round hole was cut,

large enough to make
the air tone of the

right pitch. The wood
was S mm. tliick.

From the top and bot-

tom it was shaved off

for the purpose ex-

plained above. The
dimensions of the box
were entirely acciden-

tal, but proved to be

good.

By using an electro-

magnet to keep the

fork in continuous vibration, the results are naturally

more sure. The form of magnet which has proved

satisfactory is shown in fig. 1. E is the magnet, with

a core made of iron plates. This magnet is placed

between the prongs of the fork, and is lield by the

wooden arm a c, to the lower end of which is fas-

tened the resonator K. At
b the arm is bound to a firm

support, so that the system
of folk and resonator is

perfectly free.

The resonator-wheel (fig.

2) is the first form of ro-

tating apparatus described.

It consists, as shown in the

illustration, of four glass

resonators on the four arms
of a wheel. For a fork of

392 vibrations, the spheres

should be about 44 mm. in

diameter, with openings 4
mm. across. Rotation was
obtained with the fork 40
cm. away.

As a modification of this

wheel, a rotating resonator

(fig. 3) may be made of a
flat cylindrical pasteboard bos, having a number of
side-openings, each ending in a short piece of tubing
of size to make the resonator respond to the fork.

When suspended by a silk thread, h, such a resonator

Fig.
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can be easily put in rotation ; i is a needle to rest in
a hole in a piece of lead, to prevent oscillation. The
dimensions given are: a b. 70 ram. ; 6 c, 3l) mm. ; d/.
1!' mra. The tubing openings were 8 mm. long and
6 mm. in diiimeter.

The sound-radiometer (fig. 4) is readily made.
In cardboard about 8 mm. thick, holes are punched
at intervals of 6 mra. with the punch of the form
shown at A. When prepared in this way, the card-
board will be repelled if presented to the resonator
with the small ends of the holes toward it, and at-

tracted when reversed. To make these effects more
marked, the punch and die shown at B and C may be

used on moistened cardboard to form
conical holes with cylindrical ends.

The conical holes alone show no
effects. By arranging the pieces of

pasteboard as in D, or better as in

E, a rapid rotation may be obtained.

The apparatus shown in fig. i is Fir.. 4

called a sound-wind-mill. A Helm-
holtz resonator, a b, is placed before the opening
of the bo.^-resonator. Out of the smaller end, n,

a stream of air will be blown when the fork is vi-

brated, and its existence shown by the rotation of

the windmill, h t. The dimensions of the Helm-
holtz resonator for G are : diameter, 80 mm. ; the

opening at b, IG mm. ; at «, 2 mm. This last is very

important. It seems odd that the resonator with

two openings may be repKaced by such as shown at

R with only one. The opening may f.ice in any di-

rection, provided the windmiii is suitably placed, and
still the mill will turn. When the opening is turned
toward the resonator-box, tlie distance between the

resonators may be as great as half a metre. The di-

mensions and form of the ball are important. A suit-

able one may be made by grinding off the top of a glass

globe 50 mm. in diameter, and covering the opening
with a very thin metal plate in which there is a hole

3.6 mra. across. The puffs of air coming from the
opening I are vortex-rings, which may easily be
shown by filling the ball with smoke.
By putting one of the wings of the sound-radiome-

ter before the box-resonator with the larger ends of
the holes facing it and at a distance of 2 cm. from it,

the mill may be made to rotate by the puffs of air com-
ing through the holes, which should be numerous.

AURORAL EXPERIMENTS IN LAPLAND.
Mk.J. Rand Capron gives a brief account {The

obsermloru, Sept.) of Professor Lemstnim's experi-
ments, quite similar to that
which has already appeared in

f,
SciKNCE. He thinks that
Professor Lemstriim's conclu-
sion, that the height of auro-
ras " has been generally over-

estimated may probably open
a lively discussion, as un-
doubtedly his dictum will

that 'measurements of an
aurora on a long base must
be erroneous, as the observers

never see the same aurora.' " He thinks,
too, that the relation Professor Lemstrom
believes himself to have proved, between
movements of atmospheric electricity and the
•variations of the m.agnetic elements," may
be only apparent.

Mr. Capron believes that the experiments
described did " collect and m.ike apparent to the eye a
true auroral glow, its spectroscopic character being at

the same time tested and defined by experienced ob-
servers." He adds, " Yet one cannot help feeling

something of regret that, if only for further assur-

ance, the wave-length of some one line seen was not
(as far as we are aware) absolutely determined, on
some occasions at least, and that the observations

appear to rest only on a small instrument presumably
without scale."

Mr. Capron's article is Important mainly for call-

ing renewed attention to the phosphorescence, or
fluorescence, theory of the principal (yellow-green)

line of the aurora spectrum. This theory, first

proposed by Angstrom, was advocated in the Phi-
losophical magazine for April, 1875, by Mr. Capron,
who is inclined to attribute the line to phospho-
rescence, apparently on the following grounds: 1°.

The ' phosphorei'cent appearance ' of the aurora ;

2°. The fact that phosphoiescencc is capable of giv-

ing quite sharply defined spectral lines^ as shown
by his observations with a phosphorescent vac-

uum tube ;
3°. The fact that the auroral line

belongs to 'the principal region of phosphores-
cent light;' 4°. 'The observed circumstance that

the electric discharge has a phosphorescent after-

glow.'

Mr. Capron observed, moreover, that the auroral
line lies in the region of a certain bright band in the
spectrum of a phosphoretted hydrogen fiaine, though
somewhat nearer the red end of the spectrum than is
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the briglitest part of lliis band, as sho^ni iu the accom-

panying figure.

"In tbis diagram {ot a normal spectrum), curve a

[w'hicb Mr. Capron calls the phosphorescence curve]

is deduced from the spectrum of phosphoretted hydro-

gen, curve b from Professor Angstrom's spectrum of

the violet pole of air-vacuum tubes; a tt is the princi-

pal auroral line." This figure is apparently intended

to represent the facts under ordinary laboratory con-

ditions; but Mr. Capron states, that according to Le-

coq de Boisbaudran, when the flame of phosphoretted

hydrogen is artificially cooled, the bands of the spec-

trum become intensified, and in such a way that the

brightest portion of each hand is shifted toward the

red end of the spectrum. Mr. Capron appears to

think, tliat, under the intense cold of the auroral re-

gions, one of these bands might become the line a u.

E. H. Hall.

LETTERS TO THE EDITOR.

Secular increase of the earth's mass.

The thoughtful and suggestive researches of Ebel-

men and T. Sterry Huntrou the chemical and geo-

logical relations of the earth's atmosphere, ' have led

me to some further deductions, which seem to in-

crease the interest in. this field of inquiry. The gen-

eral tendency of these studies is to show that the

chemical transformations in progress upon the earth

involve the fixation of a larger volume of atmos-

pheric constituents than could probably have ever

existed in the atmosphere at one time, and that they

must consequently have arrived from interplanetary

space. '

1. The carbonates. —It is generally agreed, as first

shown by Hunt, that the carbonates of lime and
magnesia have arisen chiefly through the interactions

between carbon dioxide of the atmosphere, the decora-

posing silicates of the earllrs crust, and the chloride

of caJcium of the ocean. The carbon dioxide has

therefore been contrilnited by the atmosphere. To
what does this contribution amount? We may as-

sume, without material error, that the carbonates here

in question are all calcium carbonate, with a specific

gravity of 2. 72. Then, the mean pressure of the at-

mosphere beino: about 14.7 pounds avoirdupois on a

square inch, a little calculation shows that an amount
of carbon dioxide iu the atmosphere suflicient to

double its pressure would yield only 8.627 metres of

limestone. An amount suflicient to cause a pressure

of 80 atmospheres would suffice for the formation of

limestones equal to only a fortieth (.022(15) of the

hundred thousand feet which, for this jiurpose, may
be assumed as the thickness of the stratified rocks.

But a pressure of 80 atmospheres at a temperature

I See a memoir by T. Sterry Hunt in Amer.jonm. sc, May,
1880, where references are given to numerous other publications.

of ;W° C. produces liquefaction of carbon dioxide.

The actual proportion of limestones and dolomites in

the earth's crust is about one-eightli, as I have shown
by recent studies. This amount would yield, by the

liberation of all its carbon dioxide, a pressure of 441.0

atmospheres. If we consider the limestones and dol-

omites formed since the period of the coal-measures,

the proportion required to yield, on the liberation of

its carbon dioxide, a pressure of 80 atmospheres,
would be only a twenty - second
(.04469) of all the post-carboniferous

strata. The actual proportion is

about one-eighth, as for the whole
stratified crust; and this would yield

sufficient carbon dioxide to cause a
pressure of 223.8 atmospheres.

It is not credible that such amounts
of carbon dioxide have ever existed

in the atmosphere at one time. Dur-
ing the larger part of the aeons of car-

bonate formation, animal life has existed in great

abundance upon the earth ; and this would have been
impossible with 200 to 400 atmospheres of carbon di-

oxide present. As the proportion of this gas in thr

existing atmosphere is only 4-} parts in 10,000 b>

weight, 200 atmospheres of the gas would be 444,000
times the present proportion. It is scarcely more
credible that the pressure of 200 to 400 atmospheres
would have been compatible with either vegetable or

animal organization, so similar as it was fundamen-
tally to modern organization. As this large amount
of carbon dioxide cannot be supposed derived from
the earth's crust, it must have been derived from in-

terplanetary space. This would imply an addition to

the earth's mass of .0003806, which is about -j-^;')-!; part
of the present mass.

2. The kaoUnization offelspars. — Hunt has show u

that the kaolinization of a layer of 51.66 metres of

orthoclase, or its equivalent of quartzo-felspalhic

rocks, would result in 23.7 metres of kaoline, and
would use up 10,333 kilograms of carbon dioxide per

square metre of surface. This is the weight of the

atmosphere. Now, the whole amount of felsjiathic

decomposition during the sedimentary ages must
much exceed 500 metres in vertical thickness of kao-
linic deposits. But 500 metres of kaoline represent
21.1 atmospheres of carbon dioxide; and, assuming
the mass of the atmosphere atTr.inTrmi in relation to

the earth, the carbon dioxide fixed in the processes of

kaolinization would be .0000175826 of the total mass
of the earth.

3. Decay of hornblende, pyroxene, and olwine. — Ac-
cording to Hunt, the decay of lOj metres of such
minerals, or their equivalents in hornblendic and py-
roxenic rocks, would yield carbon dioxide equal to 1

atmosphere: hence, if the earth's crystalline rocks
have afforded 500 metres of hornblende and pyroxene,
they must have fixed 48.387 atmospheres oJE carbon
dioxide. This, in relation to the earth's mass, is

.0000403209.
4. Conversion offerrous inio ferric oxide. As Ebel-

men states, the conversion of 21,HS" kilograms of fer-

rous oxide into 23,750 kilograms of ferric oxide would
consume the whole of the 2,376 kilograms of oxygen
in the atmosphere (more exactly, 1.007 atmospheres)
covering a squai'e metre. If, then, we suppose tlie

existence over the earth of 1,000 metres of sediments
derived from the decay of crystalline rocks contain-
ing only one per cent of ferrous oxide, weighing,
according to Hunt, 25,000 kilograms, this is 1.052
times the amount requisite to fix the oxygen in
1.007 atmospheres; that is, 10 metres of ferric

oxide represent the fixation of 1.059 atmospheres of
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oxygen. This, in relation to tlie eartli's mass, is

.0OOU(XISS25.

5. Unoxidized carbon. — Tliis occurs not only in

coal-beds, but in pyroschists and petroleum. We find

that tbe oxidation of a layer of carbon 0.712.3 metre
in thickness would use up all the oxygen in the at-

mosphere. A layer 2.2.52 metres thick, and having a

specific gravity of 1.2.5, if converted into carbon di-

oxide, would exert a pressure of one atmosphere.
This would amount to 2,207,000 tons of 2,240 pounds
each on a square mile. Jlr. J. li. Mott calculates

that the amount of unoxidized carbon per square mile
cannot be less, and is probably n).any times greater,

than 3,000,000 tons. If we .idopt this determination,
it will imply a depth of 0.'.t82 metre, and the propor-

tion of the earth's mass will be .00000030:) 18. This
is the amount of carbon dioxide which must be de-

composed to yield a layer of carbon over the earth

only a trifle over three feet in tbiclcncss, while it is

probable that the carbonaceous deposiLs of tbe earth's

crust exceed this. Now. it will hardly be maintained
that the uncouibineS carbon of the earth's crust was
derived from any other source than the atmosphere,
and mostly through the agency of vegetation. The
earth's atmosphere must therefore have contained all

this amount of carbon dioxide. With the fixation of

the carbon, the freed oxygen, it may be said, might
have been employed, as far as it would go, in the

formation of ferric oxide, whose demands upon the
atmosphere have just been computed; but, as it would
only satisfy n.'.ij of those demands, it is hardly neces-

sary to consider the question.
6. Meteoric contribulions. — If, as commonly as-

sumed, 400,000,000 meteors enter our atmosphere
daily, an average weight of ten grains each would
amount to a yearly addition of ",13,170 tons. This,

in 100,000,000 years, would amount to .000000001542

of the earth's mass, and would form a film .292, or

nearly , of .an inch thick, having a density of 2.5.'

Gathering together these various contributions to

the earth's mass during 100,000,000 years, we have
the following:—

1. COj reprosentfdby tbfcarbunntos . . . .0003806

2. CO, fixed In kaolinization of felspars . . .0000175826

3. COj fixed in decay of hornblendlc and au-

gltic rocks 000040320!!

4. O fixed in conveision of ferrous oxide . . .OOOOOOSSJo

.5. CO3 repreBcnted by uncombined carbon . .00U0U0;'.6->1.S

i>. Meteoric contribulions 000000U0I.J42

Aggregate 0004.39750722

This is an addition of —Vi,; to the earth's mass;
and, in the present state of knowledge, it does not

appear on what grounds assent can be withheld from
the result, or some result of similar purport. It

must be left with the astronomer to determine what
relation this increase may sustain to the moon's ac-

celeration in its orbit and to other phenomena. It

may be noted, however, that the remote secular reces-

sion and retardation of the moon, which (J. H. Darwin
has recently brought to view, would have been delayed

by the cause here considereil, and the time required

for the attainment of the moon's present relations

would have been prolonged, but to what extent re-

mains to be determined.
The evidences disclosed by these recent researches,

of the ^low accession of gaseous and solid matters to

the earth, posse.ss a profound interest. It would al-

most seem that the earth's atmosphere is only so much
of the intercosmical mixture of gases and vapors as

the earth's mass is capable of condensing around it,

' The value given for tliia lilm In a note, p. 14, in my ' World-
life,' should be multiplied by 385,1.

and that the proportions of these gases are determined
separately, each by its own weight and elasticity and
by its relative abundance in .space ; so that, as any one
becomes diminished by fixation in the planetary crust,

new supplies arrive to keep the ratio constant. As
under this view it is apparent that an atmosphere
should be accumulated around the moon, even after

the saturation of the pores of its rocks, it may be
said that the moon's mass and volume are such that
her atmosi)bere would possess only Vr;, or, according
to Neison, jVi, the density of tbe earth's atmosphere;
and this degree of tenuity might reduce the lunar
atmospheric refraction to the small value actually

observed. Alexander Wixcheli,.

Regulation of electromotive force.

In one of the articles— the first, I think— recently

published in Science (ii. 042) upon the subject of the
electric light on the U. S. fish-commission steamer
Albatross, the writer tells us that the brilliancy of

the Edison incandescent lamps is kept constant,
\\'hen other lamps upon the circuit are lighted or
extinguished, by placing an adjustable resistance in

the circuit of the field-magnets of the dynamo-electric
machine, ' whereby the internal and external resist-

ances are balanced.'
The importance of the subject scarcely seems to

warrant any more space being devoted to it than
already has been. But the point that I bring up is not
an immaterial one, such as whether the engine is on
the port or the starboard side of the vessel : it is a
question which involves interesting and important
physical principles.

The reason an adjustable resistance is required
in the field-circuit of an Edison dynamo, in order
to maintain a steady incandescence of the lamps,
results from the fact that the armature has some
resistance. This resistance is quite small, to be sure,

but it has a considerable e£fe;l, nevertheless.

In order that a multiple arc system should be per-

fect, so that the dynamo or generator would require

no adjustment or regulation when lamps were turned
on or off the circuit, it would be necessary that this

generator should have absolutely no resistance: for,

if it were possible to reduce the internal resistance to

zero, then there wniild be no fall of potential within
the machine itself; that is, the fall of potential would
all be in the external circuit, and the difference of

potential between the poles of the generator would
be equ.al to the total electromotive force of the cir-

cuit. In that case, all that is necessary is to keep
the electromotive force constant; and then it follows,

that any number of the l.amjis in the system may be
lighted or put out without producing any fluctuation

whatever in the light of the other lamps, because the
incandescence of a given lamp depends only upon
the electromotive force with which it is supplied.

Now, we know that the electromotive force gener-
ated by a dynamo is constant, provided that tlie

speed of rotation of its armature, and the intensity of

the ficld-magnetisra, are kept constant. ' The arma-
ture is maintained at a constant speed because it is

driven by a steam-engine furnished with a governor,
the function of which is to secure a constant speed;'
and the field-magnets have a constant strength be-

cause the current which excites them is constant,

since this current, like the current in the lamps, is

produced by an electromotive force, which, by hy-
pothesis, is constant.

Let us now consiiler the case where the resistance

of the armature is not zero (to which, of course, it

' The speed would remain constant, but tbe powt^r required
would lacrease wltb the number of lamps in circuit.
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never eould be reduced), but is some small fraction of

an ohm (say, .2 ohm), and suppose that there is a
single lamp of 140 ohms' resistance in circuit, and
that the electromotive force is 100 volts: then

140

140 o -^ 100 = 995 volts will be the fall of potential

in the lamps, and only y volt in the armature. But
suppose that there are 70 lamps of the same re-

sistance (140 ohms) in circuit, instead of a single

one." then the external resistance will be reduced to

140

70
= 2 ohms, and the fall of potential in the lamps

will only he „ o ^ 100 — ""I" volts, and 9,-^, volts in

the armature.

Thus we see, that, when the number of lamps in cir-

cuit is increased from 1 to 70, the difference of poten-
tial available in the lamps is decreased from 99" to

901" volts, a reduction of almost one-tenth ; in conse-
quence of which the candle-power of the lamps would
be lowered at least one-third, and probably one-half.

Of course, variations in the brightness of the lamps
of one-third, or one-tenth, or even one-twentieth,
would not be permissible: therefore, in order to

maintain the required steadiness of the light, it is

necessary to raise the electromotive force of the
dynamo as more lamps are put on, and to lower it

as lamps are taken off. This is done by increasing
or diminishing the strength of current in the circuit

of the field-magnets by means of a resistance-box

interposed in the circuit. This regulation of the
electromotive force of dynamos by controlling the
resistance of the field-circuit may be, and in fact has
been, made automatic; but up to the present time it

has more generally been done by hand.
In what has gone before, I have said nothing

about the resistance of the conductors which con-
vey the current from the dynamo to the lamps. The
effect of the resistance of any conductor which is

common to tioo or more lamps— one of the main con-
ductors, for example— is precisely the same as the
effect of the resistance of the armature, which has
been discussed above ; but when a conductor supplies

only a sinyle lamp, then it does not have this effect.

Of course there is a loss or fall of potential due to

the resistance of the individual conducting-wires of

each lamp ; and of course the fall of potential in the
lamp itself, and consequently its brightness, are there-
by reduced. But this resistance does not introduce
any irregularity : its effect in diminishing the light

of the lamps is constant.
Let us suppose that a conductor having a resist-

ance of 140 ohms feeds a single lamp of 1.4 ohms'
resistance: then the loss in this conductor will be
1 % of the useful fall of potential. But suppose that
we now put 10 more lamps in circuit: then the loss

in the conductors will be increased to over 10%; and
assuming the useful fall of potential to be 100 volts,

with a single lamp in circuit, it will only be about 90
volts with 11 lamps. The candle-power of the first

lamp would drop at least 2.5 % or 30% when the other
10 lamps were added. Thus it is, that, in a multiple
arc system of electric lighting, any resistance which
is common to a number of lamps, whether in the
armature or the conductors, causes fluctuations in
the light of the lamps when other lamps are put on
or off ; whereas the resistance of the individual con-
ductors of each lamp produces a loss of potential
which is a constant fraction of the total potential,
but does not introduce any unsteadiness.

F. B. Cbockkr.

Osteology of the cormorcint

With respect to Mr. Jeffries' criticism (Sciknck,
ii. 739) of my paper on cormorants, I beg to say that
the occipital style of the cormorant is not an ossifica-

tion in the tendon of any muscle ; that he is entirely
wrong in his view of the homologies of what 1 call a

. patella; and that, furthermore, I find myself misquot-
ed more than once. K. W. ShufeLdt.

A dog plans and executes -with reference to
the future.

Six weeks ago Prof. J. B. Thayer of this place re-
turned from Kee Heights, Dakota, bringing with
him one of a litter of eight pups raised by a slut of
the setter breed. The story which he relates to me
of this pup's mother is, it appears to me, worthy of
record.

The good mother appears to have discharged her
arduous duties as only a mother can, and arrived
with her eight babes at the time when they should be
weaned. At this juncture, judging from the events
reported to have followed, she seems to have con-
ceived the idea that too many dogs were occupying
the same claim, and that a distribution was desirable.
Accordingly, she started one morning with three of
her pups, and was observed by Miss Rosa Cheney,
now of this place, running in the road toward their
claim at a rate which made it impossible for the pups
to keep pace with her. The dwelling where she lived,

and another shanty on the adjoining corner of an-
other claim, are situated one mile and three-fourths
from the dog's home. The mother reached the claims
in advance of her babes, but no sooner had they ar-
rived than she hurried on at her best pace. Miss
Cheney reports that " the puppies came up all out of
breath, and apparently too tired to contiinie; but the
smallest of the three followed on." Another claim
was reached three-fourths of a mile beyond; and
here Miss Cheney observed the mother stop until her
panting babe came up, when she immediately set off

again. A quarter of a mile beyond the last claim,
the mother was observed to make a third halt as
before, and then to pass on beyond the range of vision,
towards Ree Heights, with the puppy still following
her. Two days later the persistent mothy, with her
more persistent babe, was observed coming back ; and
Miss Cheney tells me that the little puppy appeared
almost dead from fatigue.

Some days later the dog led off two ntore of her
pups, and succeeded in leaving them both; but in the
mean time the two puppies left the first day were i-e-

tiu'ned. A pup was also left at Professor Thayer's
claim, but was returned, and exchanged for another.
Both Professor Thayer and Miss Cheney assure me
that other efforts of the same kind were made by this
dog, but with what results they are imable to say.
After the puppies had been distributed, they were

not forgotten; for the old dog used often to go and
play with them. Professor Thayer mentions one in-
stance of her coming and playing with the puppy left

at his claim until it was very tired, when she lay down
by the side of it; but, after it had gone to sleep, she
quietly walked to the opposite side of the house, and
then hurried away in the opposite direction from
home for a distance of about forty rods, when she
titrned and went directly there, thus showing quite
clearly that the thought of distributing her puppies
was still uppermost in her mind.
What events may have awakened this desire on the

part of the mother, or what reasons she had for her
acts, we do not know; but in her own mind I have
no doubt the case was urgent and the way clear, if
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not also just. It would appear, not only tbat tliis dog
must have thought her plan through, but that she
must also liave held it definitely in mind for several
days while she executed it, thus indicating quite un-
equivocally, it seems to nie, that one animal at least,

ranked lower than man, possesses the power of look-
ing into the future and of executing plans deliberately
laid with reference thereto; " man is the only animal
which lias the power of looking into the future," to

the contrary notwithstanding. F. H. Kix<i.
Rivor Falls," Pi.rce county, Wia?

Method for making electrical signals.

When I first became connected with the Alabama
agricultural and mechanical college, the recitation
signals were made by means of electric bells, one in

each professor's room. These were rung separately

by pressing in succession as many push-buttons as
there were bells. In order to complete the system,
it was necessary to have one wire for each bell, and
a return-wire running through the whole length
of the system; and therefore only one bell could be
rung at once. In the circuit there were twelve bells,

about one-half mile of wire, and twelve one-gallon cells

of Watson's battery. One of the cadets of the college

was delegated to sound the signals at the end of each
fifty minutes, which was the length of the recitation
liours. Sometimes he would ring too soon, .ind at

other times several minutes too late. This was fre-

quently annoying, particularly when an interesting

be made to strike twice any multiple of five minutes.
.\fter adjusting tUis clock so .as to make it strike every
fifty minutes, 1 insulated it on a square of plate glass.

I then made an oblong opening in the side of the wood-
work about one inch long. This slit was made on a
line with the ball of the striker. Through this hole I

passed a copper wire, and fastened it securely to the
hammer of the gong. In the eml of the wire outside

of the clock I made a loop, as shown at ^1, Fig. 1.

A second wire, ^1 li (', was attached to the first, as
shown in the figure. A loop at li fits in a slit in the
upright D, and a pin is inserted at li to hold the wire
in position and at the same time allow the ends A and
C to work up and down when the hammer of the

clock strikes. The bottle C K is partly filled with
mercm-y. From this mercury-cup a wire, E W, runs

to one pole of the battery. The other pole con-
nects at /i with the wire It', after passing through
all the bells of the system. S is a weight to

counterbalance the arm B C. It will be readily

seen that the outward stroke of the hammer will

throw the end of wire A B C into the mercury,
thus completing the circuit, and causing all the
bells to ring. The blow of the hammer against
the gong of the clock will raise the end C, and
break connection. All but one of the bells must
be single stroke: otherwise it will be impossible
to obtain satisfactory results. By using one bell,

with attachment for breaking and closing the

circuit, the ringing will continue as long as the

wire at C is in contact with the mercury.
The above system has been in operation for

one year, and lias given satisfactory results.

It has occurred to me that our large bell, weigh-
ing nearly two thousand poun<ls, can be made to strike

the hours for the benefit of the town by placing it in

the system just described, with the following adjust-

ment. Procure a soft iron horseshoe magnet si.K or

eight inches long, and secure it at M on the iron rod

A 1) C, Fig. 2. This becomes magnetized when the

clock completes the circuit. The armature J' Y is

attracted, and the ball X strikes the bell. The elas-

ticity at E raises the ball immediately from contact,

and allows a clear and distinct ring. The tension-

spring T raises the armature from the magnet, and
the current ceases to flow. If it is desirable at any
time to ring the bell in the ordinary way by means
of the rope B, the adjustment of the system may be

sustained by making the supporting rod A D C secure

to the bell-shaft it ,1. and thus permitting the mag-
net and fixtures to swing with the bell.

P. n. Mem., Jun.
Auburn, Al.i.

and important lecture w.is in progress. In the at-

tempt to obviate this difficulty, the plan that I am
about to describe was suggested to my mind.
We have an excellent compensated clock that can

GEIKIE'S GEOLOGY.

Tert-bnok of geology. By Aiichibald Gkikie,

LL.U., F. Ills., director-general of the Geological

suiTey of Great Britain and Ireland, etc. Witli

illustrations. London, Macmillan ^, Co., 1882.

971 p. 8°.

Text-books in science once lield a luthcr

low place ill the estimation of scientific men.

Labor of this sort was long relegated to the

book-makers, who, copying statements and il-

lustrations one from another, gave the student

more of the errors of by-gone days than of the

knowledge of their own. But in our own time

all this has been greatly t)ettered. Xi»w a man
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of science is likely to look forwivi-d to text-

book making as u source of lionor as well as

of rcmiineiation ; as a task that may not onlj-

lielp others on their way, but aid himself to a

broader and more careful view of his own field

of labor. The text-books of Lyell, Jnkes,

and Dana in geology are among the admirable

works of these great authorities, and were

doubtless helpful to them iu their careers, as

they have been vastly advantageous to those

who have been trained bj- them. From a

purel}- litcrar3- point of view, text-book mak-
ing has no mean value to their makers. To
collect the stores of learning of a science, to

take that which has general value from the

mass of details, to secure a due proportion and
perspective to the parts of the work, — this is

a task indeed.

Mr. Geikie has proven himself strong enough

for this burden. His store of facts is far larger

than has hitherto been gathered in any one

book on geologj'. Thej' show a large general

reading, not only in the vast geological litera-

ture of his own island, in the making of which

he has had a large share, but in the work done
in other lands, — a praise that can be given

to few of his countrj-men. In his list of

authorities he gives more names of scientific

men of other countries than of British geolo-

gists ; and this although he professedly desires

to take his illustrations as far as possible from
his own ground.

Besides the peculiarly large amount of well-

gathered fact that marks this work, we ma}'

note among its ijeculiarities the considerablj'

wider range in the method of treatment of the

subject. In his first Iwok he gives twenty-four

pages to the cosmical relations of the earth, and
under this heading presents the fullest and most
satisfactory statement of the general condition

and history of the earth as a member of the

solar system that has yet been given in a popular

treatise. With the same freedom of treatment,

he does not hesitate to give a much fuller dis-

cussion of mineral veins than has hitherto found
its way into any text-book. So, too, with those

portions of the text that treat of river-action,

volcanic phenomena, and the other leading

manifestations of the geological forces. The
author evidentlj' feels a sense of freedom in

making his book that is to be commended even
if it gives him in the end near a thousand
pages of text.

The paleontological part of the work is care-

fulh' done, but it is in the nature of the subject

that it should bo less commendable than the

other parts of the book. There is a radical

difficulty in treating paleontology, especially

in Its department of liistorical geology, in any

text-book fashion. Even within the ample

limits given b}' a thousand pages of print it

comes down to a list of specific names that can

only convey a meaning to the masters of the

science ; while the first principle of a text-

book should be, that any statement should have

a free comprehensibility within itself, williout

recourse to libraries or collections. Page after

page of specific names hinders rather than helps

the beginner.

This is the only criticism that can be made
on the historic geology of the book, and it is

one that lies against all the text-books that

have thus undertaken to treat a subject that is

so essentially unfit for this use. The essays on

the divisions of the rock series are admirable.

Especially to be commended is that on the old

dispute concerning Cambrian and Silurian. It

is pleasant to find a successor of Murchison in

the directorship of the British survey who can

do even-handed justice to the famous dead who
fought this great battle over the division of the

lower paleozoic section.

At several other points in the series of rocks

we find an excellent spirit of discrimination ap-

plied to the problems of stratigraphic geology.

We note the following. In discussing the rela-

tions of Permian to carboniferous rocks, the

author notes the important fact, that, while in

Europe there are discordances and sharp con-

trasts between the Permian and the carbonifer-

ous series, there is no such trenchant line iu

Arrierica. In the same spirit the indistinctness

of the line between the triassic and the Jurassic

series in North America is carefulh" pointed

out. We find, also, that the doubt concerning

the position of the Flysch series of the Alps is

v^^ell presented ; the ground being taken that

the lower part of this series is upper cretaceous,

the higher portions, eocene. This is the best

brief presentation of this important problem

that is known to the present writer. The only

important exception that we can take to this

admirable presentation of the stratigraphic

problems concerns the author's general treat-

ment of the triassic period. He notes that the

European triassic series, with its reddish sand-
'

stones and shales, with connected gypseous

and rock-salt beds, is essentially local in char-

acter, and that this aspect of the series cannot

be expected in foreign lands. To this no
objection can be taken ; but he fails to assert

the equ.ally important fact, that reddish sand-

stones and shales have a singularly wide distri-

bution in other lands. This general character

of the trias constitutes it one of the most
puzzling portions of the geological section, and
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it sliould he given its due proiniuence in anv
{rcnoral account of the series.

The last eighteen pages of the book arc given
to the ciiapter on physiographic geology.

This matter helongs in close relation to the

earlier chapters of the book, and seems some-
what isolated in its position. It is not so com-
pletely treated as the other parts of the book

;

but it is. nevertheless, a fair condensation of
the most material points of the subject. The
illustrations of this subject arc rather limited,

Init a diagi-am of the Colorado Can3-on by ^Ir.

Holmes (p. 923) gives a peculiar value to the

set of diagrams.
It is hardly fair to quarrel with the title of

so good a book, but it would have been better

to have given it the name of a manual rather

than a text-book. It is not fitted for the ordi-

nary use of schools ; being far too rich in

matter, and calling for too much collateral

knowledge for classroom work. It belongs in

association with Dana's classic manual of geol-

ogy. For American students it cannot replace

that .idmirable book ; V)Ut, taken along with the

.\nierican work, it will give the student a very

complete encyclopaedia of geologic science.

The book is fairly well made. The type is

bolder-faced than in Dana's manual ; so that

the total amount of matter is about the same
in the two books, despite the somewhat larger

page of Geikic's volume. An admirable fea-

ture of the book is the free use of footnotes

referring to authorities, which is a distinct ad-

vantage the book has for the student. The
figures are well chosen, and finel}' serve their

purpose ; though there are not quite half so

many as in Dana's work.
The index is voluminous and well made.

HAECKEVS CEYLON.
/iii/itr/iereisebrie/c. Von Erxst Haeckel. Berlin,

Paelel, ISSZ. 1.3-1-356 p. 16°.

A vi.iil Id Ceylon. By EiixsT Haeckel. Translated
by Clara" Bell. Boston, Co.wino, 1883. 8+ 3.37

p. lt)°.

In his 'Voyage of the Beagle,' Darwin has
shown that an acquaintance with nature does
not in the least detract from the interest of
a traveler's adventures. Haeckel, in his new
book on Ceylon, has still further given evi-

dence that a love for nature's treasures adds
an indescribalile charm to one's wanderings in

a strange land. In tlie ' Indische ieiscl)riefo
'

we find a charming account of a scientific

pleasure-excursion whi'ch the author made dur-

ing the six months following Octolier, I.'^.sl.

The journev incliidi'd a brief stav at r.Diiibav.

and a much longer scries of travels through
Ceylon, covering a space of four months.
Upon reailing the book, the first impression

we get is, that Haeckel must be a most pleasant

travelling-companion, so delighted is he with

every thing. He starts, he tells us, on a trip

ho has been longing for all his life, and evi-

dently with the expectation and intention of
having a delightful excursion. Nor will he
allow an}" thing to frustrate his intention. It

makes no difference where he is, or who are his

companions: his good nature is unlwunded.
Ever\- one, he seems to think, treats him with

more than kindness ; the roads he travels are

models of comfort ; and even the elements eon-

spire in his fiwor. The country he passes

through calls forth the whole wealth of the

German language to find adjectives sulflcient

to express his boundless .admiration. Ollicials

give him every assistance ; private homes open
to him with the kindest hospitality ; and even
the natives take great interest in him, and arc

ever ready to give him aid which is at least

kindly intended. When he establishes his lab-

oratory at Belligam. he is supplied with ser-

vants, to whose excellency he can only do justice

bj" naming one Socrates, and a second (iany-

mede. Belligam, the name of the town where
he established his laboratory, means ' sand-

village.' This name, however, does not suit

llaeckel's general delight ; and he calls it Bella

gemma, considering it as 'a choice jewel in na-

ture's casket.' An ordinary trip in the tropics

is thus, by good nature and cntiiusiasm, trans-

formed into a glowing joiu'ncy througii fairy-

land. Indeed, one almost imagines, as he

reads, that he has found an American advertise-

ment of a pleasure-excursion. So full of pleas-

ure and good fortune is tlie whole trip, that the

reader soon grows weary, and wishes that some
slight accident might hajipen, to break the

monotonj-. It is certainly a relief to find the

admission that the fauna of the island is dis-

appointing ; and we are quite reconciled to the

fact, that the scientific laboratory was not quite

so successful as had been hoped.

llaeckel's style in this book, as indeeil in

all his writings, is a most happy one. He gives

what m.ay be called a confidential description of

nature where it is most lovable. The reailer

gets the impression that it is being given him
in person by the author, for the pui'pose of en-

joying once more the pleasures of the journey',

and having a quiet laugh at the people. He can-

not keep himself out of his descriptions,— in-

deed he does not try to do so ; and what wo see

on every page is not a picture of Ceylon, but a

picture of a man. making a journey through
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Ceylon. He begins by telling us that he is get-

ting to be an old man, and it is now or never

with him as regards a journey in the tropics
;

but when, in the next breath, he informs us that

his advanced years number eight and fort3-, we
are quite amused at his premature old age.

When he tells us, in the first chapter, how the

Berlin academy refused to give him any aid

on account of the challenge he had thrown to

it on evolutionarj' speculations, we laugh with

him. We see his amusement as he writes upon

seeing wild apes for the first time :
'

' Comparing
them with the dirty and naked begging priests

at our feet, they seemed to me a highly respect-

able ancestry for them.
'

' His German nation-

ality, too, is ever apparent. Now we see it

when he describes his German companions, or

more frequently when he delights in his allu-

sions to ' the indispensable black tail-coat and

white necktie ' of old England, or to the English
' chimne3--pot ' (cylinderhut) , vihieh he consid-

ers, ' of ail head-coverings, the most hideous

and insufficient.' He enjoys telling of English

gluttony- as compared with German temper-

ance, of the Englishman's love for money with

his exorbitant prices, and finally' ends with the

terse statement, ' Unsonst ist in Indien uur der

tod.' But even his admiration for Germany
does not prevent him from giving tribute to

the facultj' which England has exhibited as a

colonizing power.

The scientific results of the Ceylon jour-

ney are not apparent. He travelled quite

extensivelj' through the island, continuallj'

sweUing his collections, and finallj^ estab-

lished a rough laboratory at Belligam, where
he worked hard for six weeks, filling his

large cases with specimens from land and sea.

But beyond the statement that the fauna

of Cej-lon agrees closelj' with that of the

Philippine and Fiji group, the zoologist gets

little scientific knowledge. His account of the

botany of the island is more extensive ; but

even this is largely made up of artistic descrip-

tions of the magnificent vegetation which so

vividly impresses a traveller in the tropics.

That the journey' was made by Haeckel is, how-
ever, sufficient proof that it was more than a

pleasure-excursion. He brought back large

cases of specimens, of which he says little, but
which will, in years to come, undoubtedly be a

source of much valuable information to the

scientific world.

The book is not intended to be a scientific

production, but rather a pleasant account of a
naturalist's travels ; and as such it is a success.

A book of travels is usually dry and uninterest-

ing after the first few chapters ; for, however

interesting new places maj' be to the traveller,

to keep up a novelty in description soon be-

comes an impossibility. Haeckel has not (mi-

tirel3- overcome this dillicult^', but he introduces

variety in the shape of personal anecdotes and
observations. He is successful, too, in select-

ing most interesting points for description ; and
this, together with his boundless love for nature,

which is so evident in every line, makes the

closing chapters of liis book much less weari-

some than is usual with books of like nature.

He reserves his account of the people until

toward the end, and thus gives a series of bright

chapters as the close of his staj- at Belligam ;

and, bj' the continual introduction of people and
incidents, he succeeds in keeping the reader's

attention better than is customarj-. But, in

spite of all, the last chapters of the book will

invariably be glanced over in a hurried and
cursorj' manner.
The translation by Clara Bell is on the whole

good, though she has evidently been hard

pressed to find expressions which will translate

Haeckel's superfluit3' of adjectives. In some
cases she seems to have been unable to find

English expressions which give anj- idea of the

German. One hardly gets the idea from the

phrase ' worthy and fair reader,' which is cou-

vej'ed by the German, ' Du, geneigter User,

und noch mehr,vererJiteleserin.' Though she

has not followed the German very closely in

her translation, j-et she has succeeded in con-

veying to the English reader a tolerably good
idea of Haeckel's flowing, free, and confidential

stj'le. The wonderful success of Haeckel's

writings has proved that his method of writing

and dealing with scientific subjects is a most
attractive one ; and this edition of his visit to

Cej-lon, partly- on account of the freedom of

the translation, but more largely because of the

nature of the subject treated, will give to the

English reader a better idea of his style of

writing than any other of his translated works.

REMSEN'S THEORETICAL CHEMISTRY.
Principles of theoretical chemistrij with special refer-

ence to the constitution of chemical compounds. By
IkA Remsen. Revised edition. Philadelphia,

Henri, C. Lea's Son !j- Co., 1S83. 242 p. 12°.

In preparing this new edition of his little

book upon 'Theoretical chemistry',' Professor

Remsen has extended quite materially the

second part, which treats of tlie constitution of

chemical compounds, and which forms its most
distinctive and attractive feature. Man}' of

the alterations, however, will hardlj' be re-

garded as improvements by those who believe
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that a clear and delinite presentation of chemi-

cal tlieories is quite essential to their proper

coinpreliension. While it is manifestly highlj-

important that the student should not onl\' be

ae()uainted with the facts upon which chemical

theories rest, but should also appreciate i'nWy

the nature of conclusions reached by inductive

reasoning, still a constant reiteration of the

doubts, uncertainties, or conflicting evidence,

wliieh surround the various hypotheses, seems
to us ill advised iu an elementary text-book.

Although structural chemistry in a certain

sense is independent of the valence hypothesis,

still this hypothesis was one of the earliest

and most natural inductions resulting from the

study of the constitution of chemical com-
pounds, and is so interwoven with the present

theories, that any attempt to exclude it rigor-

ously from a discussion of the subject merely

adds an unnecessary complication. We con-

fess that we do not think the ordinary student

will read with much interest the pages devoted

to structural formulae, or ' proofs ' of their cor-

rectness, if he chances to see beforehand the

opening sentence of the retrospect which fol-

lows (p. -232).

" A study of the preceilingohapters on constitution
will show that no .ibsolute meaning is to be altaclied

to the word. Constitutional formulas are those which
suggest certain reactions, and recall analogies. The
formula CH3 — OH does not mean that liydroxyl

(OH) is necessarily present in the compound, or that

C H , is present, but that the different parts of the
ciimpound bear such relations to each other that

when the compound is decomposed, it acts as if the
parts were united as the formula indicates. The
formula suggests possibilities ; it may not represent
realities."

If the author be correct, and " it cannot be

denied that we are now in a period of chemis-

try which may fairly be called one of formula
worship" (p. 100), it is very certain that

formula worship has been of vasth" greater ser-

vice to chemistry than agnosticism is ever

likely to be.

We fail to see that any advantage is gained
by the introduction of new conventional signs

in place of those already in common use, to

represent the linkage of the carbon atoms in

the olefinct and acetylen series (])p. 202, 20G)
;

nor can we understand whj- the double linkage

of the nitrogen atoms, which the author ap-

parently accepts, since he uses the old sign

( = ) in his formulae for the azo- and the diazo-

compounds (p. 222), stands upon any more
trustworth\- experimental basis. Furthermore,

we cannot help expressing our surprise that

the author should have ventured the statement,

"Of the substitution products of benzene,

which contain three substituting groups, more
than tiiree varieties have been observed " (p.

208) , which seems a bit of rashness hardly con-

sistent with the caution elsewhere displayed.

THE CORNELL MATHEMATICAL
LIBRARY.

Cornell universili/ lilirari/. Special lists. No. 1. Math-
ematics. Ithaca, X.Y., 1883. 92 p. 8°.

This classified list of works, with index, in-

cludes some twenty-five hundred titles relating

to mathematics, and such allied subjects as

astronomy, engineering, and physics. These
books form what is known, from tlie name of the

donor, as the ' Kelly mathematical collection.'

An examination of the list shows that it con-

sists of books actually jjurchased within the

past few years, with good judgment, and a con-

scientious endeavor to cover, so far as practica-

ble, the immense field of mathematical research,

past and present, as evenly as possible.

It comprises, besides many rare and valuable

works not readily accessible to American stu-

dents, the collected works of the great masters

of analysis, and the more important mathemati-

cal journals.

The mathematical capabilities of American
youth are quite equal to those of Germany or

England ; but the facilities ottered them by our

universities for the study of this grandest of

sciences are in general far behind those found

abroad. When the professors and teachers of

mathematics in this country shall themselves

become lifelong cultivators of mathematical

pursuits, and shall have the same average

proficiency- as those abroad, there will be no

difficulty in accomplishing results in llie mathe-

matical training of college students fully equal

to any attained elsewhere. But such professors

and such students cannot be without libraries

such as this is the beginning of. We can but

express our deep satisfaction with this good

work in the interest of sound learning.

WEEKLY SUMMARY OF TEE PROGRESS OF SCIENCE.

MATHEMATICS.
Kummer's surface.— Professor Cay ley, in a brief

note ' on the sixteeii-nodal ijuartic surface,' remarks,

that Riemann's theory of the bitangents of a plane

quartic leads at once to a very simple form of the

equation of the sixteen-uodal quartic surface; viz.,
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if f, riy f, denote linear functions of Uie co-oiilinalrs

(;c, y. z, w), suclj that identically

X + y + z + 5 +17+ f=0.
ax + by + cz+fi +gv + hi;—0

(where af = bg ~ ch = 1), then the quartic surface,

\Jx^ + \Jyv + y/zf = 0,

is a sisteen-nodal surface. Prof. Cayley has previously

given the equation of this surface under the form

\/x (X - 10) + y/y(T-w) + s/z [Z-w) = 0,

whereX= a{y'yi'y — [3' (3" z), etc.. and a + /3 + y = 0,

etc. ; the other relations being obtained by cyclical

interchange of the letters, and by advancing the

accents. The object of the present paper is the direct

identification of these two forms of the equation of

the surface. — {Journ. reine anq. math., xciv.) t. c.

[541
Elliptic functions. — M. Hermite has given a

simple and direct demonstration of an interesting

relation discovered by Prof. Cayley. The relation is

as follows: if n, v, r, s, are four quantities connected
by the relation u + u + r + s = 0, then we have—
— fc'2 sn u sn B sn }• sns + en « en u en r en .s

—
1 k'-'

J..,
dn M dn t) dn r dn s = — ,..r-

This remarkable i-elation is shown by M. Hermite
to be easily derived by means of certain formulas
which he has long used in his course in the Sor-

bonne. The formulas are those which give the

decomposition into simple factors of the three quan-
tities sua; sn (x + a), cnx en (x + a), dnx dn (x + a).

The decomposition of the first of these products is

a known fundamental relation between Jacobi's Z-
functions: the decomposition of the other two prod-
ucts is given by M. Hermite; and by aid of them
Pi'of. Cayley's formula is proved. — [Ada math., i.

)

T. c. [542
ENGINEERING.

The two-cylinder compound engine. — Pro-
fessor S. W. Robinson furnishes Van Nostrand's
inaf/azine a paper on the working of steam in this

engine in its various forms, and traces the method
of distribution in the two cylinders and the effect of

such methods on the theoretical efficiency. He gives

the general method of representing the action of steam
grapliically, and shows how diagrams made from the
two cylinders are combined. The effect of the re-

ceiver is exhibited, and the result of the introduction
of various conditions, as clearance, etc. — (Van Nos-
trand's mag., Oct.) E. H. T. [543

Spherical steam-engines.— Messrs. Heenan &
Proude of Manchester, G.B., recently exhibited at

the Engineering and metal trades exhibition, Lou-
don, their 'Tower' spherical engine, driving an
Edison dynamo. The steam-cylinder is a sphere hav-
ing two cylindrical projections cast upon it. Each
of these carries a sliaft, only one of which transmits
power from the engine, the other having merely to

guide the hinged piston nearest it. The pistons divide

the interior of the sphere into four i^ortions, which
at times are four equal quadrants of the sphere, but
which are capable of variation of volume with change

of piston position; and, this being effected by the

action of the steam which is let into the several spaces

at proper times by the action of the rotating valves

which are set in the cylindrical projections, the shafts

are turned, and power is produced and transmitted to

the mechanism of transmission.

The engine worked silently and well, and indicated

IS-horse power at 600 revolutions per minute, with

steam at SO pounds (O5 atmos. ). Its diameter was
but 7 inches (17. S centimetres). — {London engineer,

July.) K. 11. T. [544

Steel castings. — Mr. W. Parker has collected

facts bearing upon the value of steel castings in marine-

engine construction. He observes that forged iron

shafts and other heavy parts are very unsafe, and that

mild steel is taking the place of wrought iron for all

such uses. About a hundred and twenty steel ships

are in progress in Great Britain, constructed of low

steel. The testimony of steel-makers and tests of

the material show that steel castings can be made of

homogeneous character and thoroughly reliable.

Jessop & Co. use crucible steel for this purpose, and

think that good castings can only be obtained with

certainty by the crucible process. Spencer & Sons

use both crucibles and the open-hearth process, and

get equally good results from both. The Steel com-

pany of Scotland use the Siemens furnace and process,

and adopt the silicide of manganese as a flux to insure

soundness. The luternal stresses due to variation In

rate of cooling are avoided either by very slow cooling

or by annealing. Pourcel of Terre Noire, France,

tempers in oil, with, as is claimed, very gre.it advan-

tage. The tenacity is thvis increased sometimes thirty

per cent, and the elongation at rupture remains un-

reduced, while the grain of the steel is greatly im-

proved. Sir Joseph Whitworth compresses his ingots

of steel, while solidifying, by applying the pressure of

a large hydraulic press. Messrs. Vickers & Co. make
many large crank-shafts for steamships, adopting a

mild steel of a tenacity of about fifty-five thousand

pounds per square inch. The castings are improved by

liammering or rolling, thirty per cent. — {Scient.

Amer., Oct. 20.) K. H. T. [545

CHEMISTRY.
{General, physical, and inorganic.)

Bleaching.— ' Oxygenated water,' a comtnon name
for peroxide of hydrogen, has within the last few years

attracted a good deal of attention as a bleaching and

purifying agent, and has been successfully employed

as a substitute for chlorine. It is now stated that

Mr. P. Ebell of Pfungstadt, near Darmstadt, has

succeeded in preparing economically a product, pure,

stable, and of constant strength, capable of being

easily transported for long distances, and kept for

years without losing its bleaching-properties. Among
other applications of this product, that of the decolor-

ation of anim.al fibres is the most Important, as it

does not contain some of the disadvantages of other

bleaching-agents. For wool or silk, it is advisable,

before bleaching, to cleanse the materials thoroughly,

so as to eliminate all the greasy substances and im-

purities. For this purpose, Mr. Ebell recommends a
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batli ill a solution of five parts carbonate of ammonia
to one hundred of water, this bath being followed by
a soaping, and lliorough washing with water. The
bleaching itself is performed either by immersing
the materials in the solution of oxygenated water,

and leaving them there at a temperature of from 20°

to 3U° (;., until the decoloration is complete, or the

materials are impregnated, when they are wrung out

and exposed in a room heated to about 20^ C. : they

are then left to dry. — {En;/ineer, .July 20.) [546

Molecular volume of liquids.— In the determi-

natidM (if the molecular volume of liquids, K. Schiff

proposi'S to make the observations at the boiling-point

of the liijuid and in a special form of apparatus.

The latter consists of a small flask capable of holding

about one hundred grams of mercury: it is drawn
out to a narrow neck which is graduated to ten di-

visions, each of which corresponds to 0.01 of a cubic

centimetre; and each of tliese divisions is divided

into five parts, making each of the final divisions

equal to 0.05 of a cubic centimetre. The volume is

accurately determined by weighing the flask filled

with mercury to the zero-mark. To determine the

specific gravity of any liquid at its boiling-point, the

flask is filled with the liquid, placed within a jacket-

tube which contains a little of the same liquid, and
the latter boiled until ihe liquid in the fl.ask is heated

to its boiling-point. I5y means of a capillary tube

the liquid is withdrawn from the flask until it stands

at the zero-mark, and the: flask is corked, cleaned,

allowed to cool, and weighed. The specific gravity

of the liquid is referred to water at 4° C, and it may
lie calculated by means of the formula

—

< - ?-^''~ V,/l + K(t - 4)\ '

ill which P = the corrected weight of the liquid in

the flask, V, = the apparent volume which the liquid

occupies at t°.

By this method the molecular volume of many of

the parafline and aromatic hydrocarbons, their lialo-

gen substitution products, alcohols, etc., were deter-

mined, and results were obtained which agreed closely

with those of other experimenters. — (Ann. chem.,

220, 71.) c. F. M. [547

AGRICULTURE.
Aves guano. — A new phosphatic material under

this name has lately been imported into Germany
from the Aves Islands, in the Caribbean Se.a, near
the coast of Venezuela. Analyses of it by Miircker

and by Ileiden show it to contain about seventy-two

per cent of calcium phosphate, four to nine per cent

of calcium carbonate, seven per cent of organic mat-
ter, and twenty-five hundredths of one per cent of

nitrogen. The material consists of a fine powder,
with more or less fragments up to the size of a pea
or larger. Among the coarser portions, shells and
cor.Tl fragments are often found. The extent of the

deposit is said to be great. — {Bieilermann' s cpntr.-

blatt., xii. oS-2.) u. p. A. [548
Comparison of nitrogenous fertilizers.—Miirck-

'T reports the results of pot-experiments by Albert

on the relative value of various nitrogenous fertiliz-

ers for oats. Leather, either unprepared or ferment-

ed, gave as good as no increase of crop. The others

ranged in the following order, the bi'St being placed

first: horn-meal, nitrate of soda, fermented dried

blood, sulphate of ammonia, fermented steamed bone,

steamed bone, dried blood. The horn-meal is pre-

pared by treating horn-refuse with superheated steam.

In previous experiments it produced almost as good
an effect as nitrate of soda. It is to be observed, that

several of the materials used contained other ferti-

lizing ingredients than nitrogen, of whose possible

effect no account seems to have been taken. An
experiment in the following year with the pots ma-
nured with leather showed no noticeable effect from
the latter. — {lliedermann's centr.-blatL, xii. .584.)

H. P. A. [549

Effect of fertilizers on composition of oats —
In the experiments reported in the preceding abstract

the composition of the oals produced by the aid of

the various fertilizers was determined. Those ma-
nured with leather and those without nitrogen con-

tained S.7 % to 10.7 % of proteine; those manured
with nitrate of soda and sulphate of ammonia, 11.2 %
and 11.1 %; those manured with the blood or bone
manures, 11.6 % to i;5.(3 %. The proportion of crude

fibre and ash was greatest in tliose manured with

leather and those without nitrogen : the others showed
only slight differences. The nitrogenous manures
delayed the ripening of the grain in some cases.

Warekcr divides them into three groups: 1°, those

which .allow the grain to ripen at the normal time,

their nitrogen being assimilated during the early

stages of growth (nitrate of soda, sulphate of ammo-
nia); 2°, those which delayed the ripening somewhat
(steamed bone, and the same fermented); 3°, those

wliieh delayed the ripening considerably, and ren-

dered it irreguKir (horn-meal, dried blood). The
last decompose slowly in the soil, and furnish a con-

tinuous supply of nitrogen until late in the autumn.
— {BieJermaitn'i>centr.-blutt..\n.oSl.) ii. P. A. [550

Nutritive value of amido-compounds.—Wi'iske

has already shown that the asparagine which is foimd

in various fodders, along with other amides and

amido-compounds, can partially take the place of

proteine in nutrition. Zuntz has repeated his ob-

servations on asparagine and other amides, with the

.same result. — (liiedermami's eentr.-blatt., xii. (i02.)

II. P. A. [551
SunflOTver cake as fodder.— This material has

been tested as fodder for milch-cows by Schrodt and

von Peter with very favorable results. Slightly more
milk was produced by its aid than' by that of an

equiv.ilent quantity of palm-nut meal; and the pro-

portion of fat in the milk was slightly increased, as

h.as sometimes been the case in feeding palm-nut

meal. Xo injurious effects on the health of the ani-

mals were noticed. — {Bieilermann' s centr.-blatt., xii.

009.) n. p. A. 1552
GEOLOGY.

Lithology.

Iiithology of the District of Columbia.— Ac-

cording to Mr. U. P. Merrill, the prevailing rock of
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this district is an extremely variable hornbleiidic,

cliloritic, or micaceous schist, sometimes somewhat
gneissoid. This rock is used for building-purposes in

its finer varieties, which are composed of quartz and

biotite, with a silvery white mica, magnetite, apatite,

etc. Besides the quartz and biotite, the coarser

varieties frequently contain plagioelase, hornblende,

chlorite, apatite, epidote, pyrite, magnetite, garnet,

and rutile. The biotite is frequently more or less

altered to chlorite, and contains apatite, magnetite,

and sometimes infiltrated calcite. — [Proc. U. S. nat.

mus., vi. 159.) M. E. w. [553

The bismuth deposits of Australia.— These

deposits are found in irregular quartz veins or ' reefs

'

in gray granite, and near its junction with tlie sur-

rounding porphyritic and schistose rocks. Tlie veins

are composed of irregular segregations of quartz,

holding bismuth, both native and as a sulphide, gold,

molybdenite, smoky quartz crystals, etc. These veins

occur only in circumscribed patches in the granite,

which has here been decomposed to a soft, friable

rock, the mica and felspar being much altered.

The native bismuth occurs in irregular bunches and

nests throughout the quartz, or in fissures traversing

the veins. These bunches vary in weight from a

half-pound to fifty pounds; and the metal is particu-

larly found associated with and incasing the crystals

of smoky quartz. Sometimes it is in needles in the

quartz. The walls of the segregations are charged

M'ith from thirty to fifty per cent of oxide of bismuth

for a distance from the vein of from eight inches to

two feet.

Mr. Robertson, from whose paper the above ac-

count is condensed, states that tlie entire sale of bis-

muth has for years been monopolized by a few
London brokers, " known as the ' Bismuth ring,' — a

close and conservative institution formed for the jmr-

pose of controlling the supply and price of bismuth."

Tlie present consumption of the metal is about

seventy tons yearly; and it is stated that these de-

posits could easily produce that at a small expense.

In 1882 the market-price of bismuth was 6s. 8d. per

pound in Loudon. — {Trans, cjeol. soc. Glasc/ow, vii.

127.) M. E. w. [554

MINERALOGY.
Halite.— B. Wittjen and H. Precht have endeav-

ored to find the cause of the blue color in some vari-

eties of halite, and have arrived at the conclusion that

it is dependent upon some optical phenomena, possi-

bly connected with the presence of minute gas inclu-

sions. — {Berl. berichte, xvi. 1454.) s. i,. p. [555

Rubellan.— This micaceous mineral has been in-

vestigated by M. U. Ilollrung, and shown to be very

various in its ijroperties. It occurs mostly as a de-

composition product of maguesian micas. It is by no
means homogeneous, and cannot be classed as a dis-

tinct mineral. By means of the microscope it could

be seen that crystals of the ordinary biotite form were
composed of lamellae of different degrees of decom-
position, showing all stages from pure mica to wholly
decomposed material. — {Mm. peir. mitth., v. 304.)

8. L. P. [556

Parallel growth of zinc blende and tetrahe-

drite.— Specimens from Kapnik, Transylvania, have

been studied by F. Becke. The minute crystals of

tetrahedrite are deposited only upon the dull faces of

the blende crystals, and are of a later growth. They
have been deposited according to the following law:

the principal axes of the two minerals are parallel,

and the first or principal tetrahedron of tetrahedrite

is parallel to the second tetrahedron of blende. The
development of the tetrahedrite crystals is dependent

upon their location on the blende, being most sym-

metrical if deposited on a dodecahedron face, and flat-

tened if on a cubic face. A parallel growth of these

two minerals has been previously noted, but with the

first tetrahedron of tetrahedrite parallel to the first

tetrahedron of blende. — (Miii. petr. mitth., v. 331.)

S. L. P. [557

lolite (cordierite ).— A. von Lasaulx has described

twin crystals occurring in a cordierite gneiss from

Laacher See. Twins of this species are of unusual oc-

currence, and have been observed with the prism go

P for composition face. The author finds, in addition

to twins according to the old law, compound twins,

part of the individuals being united according to the

old law, and part according to a new law with co p 3

for composition face. Twins united wholly accord-

ing to the new law were not observed. — {Zeitschr.

kryst.fVm.'ie.) s. l. p. [558

GEOGBAPHY.
(Arctic.)

Arctic land.— F. Schmidt discusses the claims of

different persons, and especially Wrangell, to the dis-

covery of land north of eastern Siberia. Discovery is

hardly the proper word to apply to the record of re-

ports by the aborigines of that region. In fact, as Pro-

fessor Schmidt admits, Wrangell had his doubts as

to the accuracy of the report ; and liis opinion was ex-

pressed, sometimes with more, sometimes with less,

confidence, at different times. The first civilized man
to actually see what is now called Wrangell Island

was Kellett, who called it Plover Island, and made a

sketch of it from a long distance away, of which I

have a copy, and which is stated to be characteristic

by Capt. Hooper. The high land, with extensive

peaks, described by Kellett, like the PcUy Mountains

of the arctic coast, described by Dease and Simpson,

was simply one of those peculiar atmospheric effects

which occasionally deceive the most experienced arc-

tic travellers. The conclusion is, that no report of

new arctic land is worth any thing until it has at

least been very closely approached.— ( Isvestia imp.

geogr. soc, May.) w. h. d. [559

Settlements on the Siberian coast. — Karzin

gives a most valuable list of the settlomenls, sum-
mer fishing-stations, camps of ivory-hunters, and

other iilaces, where human beings are to be found at

any season of the year on the coast of north-eastern

Siberia. The chronicles of the Jeannette expedition

might have been less gloomy, had the commander
possessed himself of some such directory before pro-

ceeding on that unlucky voyage. — {Isvestia imp.

georjr. soc, May.) w. ir. d. [560
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Sierra Leone.— According to recent consular re-

ports, the population of this colony comprises sixty

thousand five hundred souls, nearly all blacks, who
speak among them more than sixty different dialects.

Freetown, the capital, has a population of twenty-
two thousand, chiefly of the Aku, Ebo, Timen, Susu,
Maulang, Sherbru, and Krumen tribes. The Aku
and Ebo people are extremely keen traders: the three

following tribes furnish middlemen, who intervene

between the caravan merchants and the purchasers.

The last mentioned are freighters and boatmen, em-
ployed largely in loading and discharging vessels.

The trade amounts to about three million dollars

annually, less than h.alf of which are exports. The
soil is poor and not arable ; farming is hardly practi-

cable; and tlie real importance of the colony lies in

its geographical position, and easy communication
with the rich interior region. Taxes and customs-
duties are very high, and have injured trade by driv-

ing it elsewhere. The exports are kola, palm and
peanuts, palm-oil, gum-copal, rubber, ginger, and
hides. — (Bull. soc. Belg. gfogr., ii. 1S83. ) w. n. D.

[561

Portuguese Guinea.— Barros contriliutes a me-
moir on Portuguese Guinea, with notes on the r-us-

tonis and manners of the natives and on Iheir

language, especially of the M.andingo, Biafada, and
Balanta tribes, containing little absolutely new ex-

cept some songs. The article forms an interesting

summary of facts.

—

(Bol. soc. geog. Lisboa, no. 12,

1882.) TV. H. D. [562

BOTANY.
Cryptogams.

The oospores of the grape-mould.— Prillieux

states that he has receive<l from M. Frechou of X^rac
germinating oospores of Peronospora viticola. The
germinating oospores produce at once a mycelial tube

similar to that known in other species of Perono-

spora, in which the germination of the oospores has

been seen. This is an important step in our knowl-
edge of the grape-mildew, since, inasmuch as the

conidia produce zoospores, it had been supposed by

some that the oospores would also produce zoospores,

as is the case in the related genus Cystopus. — {Bull,

soc. hotan.) w. a. F. [563

Sv7edish Algae.— Dr. C. Lagerheini describes a

number of species new to Sweden, including several

genera and species new to science. The species are

from fresli water, as well as marine, and arc illustrated

by a plate. Of the genera treated most in detail m.ay

be mentioned Merismopedium. — {OJ'vers. sveni'k.

akad.) w. o. r. [564

Monograph of Ulvaceae. — The sixth part of

Agardh's Till algernes xi/atematik is devoted to the

Ulvaceae. The author includes here the genera

Bangia and Porphyra, as well as the green species

generally placed in this order. The subject is elabo-

rately prepared, and is illustrated by four colored

plates giving the microscopic structure. Ulva and
Enteroraorpha are kept distinct, and E. erecla is

credited to New York on the authority of J. Hooper.

Monostroma pulchrum the writer suspects to be a
form of 31. lactuca, a boreal species of both hemi-
spheres. — (Acta univ. Lund., xix.) w. o. F. [565

Phanerogams.

Spines of Aurantiaceae.— Dr. Urban describes

and figures .specimens which .show that the spines
situated just above the leaf-axis of a number of mem-
bers of this family, and hitherto considered as meta-
morphosed axillary branches, .are in reality fonned by
the tr.ansformation of one or two of the lowest leaves

belonging to the primary axillary shoot. — (Ber. der
deutschen bot. geselhch., June 27.) w. T. [566
Orchis mascula.— Mr. Malair believes that the

visits of bees to this species are for propolis, which is

yieliled by the iiapillae of the nectary. Flies also visit

the flowers, which are described at length, but not
very clearly nor accurately. — (Science gossip, March,
April.) w. T. [567

Sterility of the Ficaria.— Mr. Neve notices that

in England the plant seldom seeds, although its

flowers appear well t'onned, and bees visit them.

—

(.Science (/o.vti/), June. ) w. t. [568
Pollination of -willovir.— Mr. Hamson states, that

while amentiferous plants, dependent entirely upon
the wind for fertilization, have pemlulous catkins,
" in the willow the catkins are upright aiul elastic.

The humble-bee is a heavy insect, and it almost in-

variably mounts to the summit of the calkin, which
is borne down by its weight. On the bee taking

fliglit, the catkin springs sxuldenly to its original po-

sition, aud thus shakes out the pollen in the male,

and further distributes that which may have lodged

in the scales of the female catkin." Bees were no-
ticed to confine their visits almost exclusively to the

stamin.ate plants. — ( Scienre i/os*!/), July. ) w. t. [569

ZOOLOGY.
Protozoa.

Division of the nucleus in protozoa. — It is

known that in many protozoa the number of nuclei

increases with the growth of the animal ; but whether
the additional nuclei arise by free new formation, or

by division of older nuclei, w.as uncertain, although

Zeller had shown that the multiplication In Opalina
was due to division. Gruber, iu a valuable article,

now shows that in Actinospaerium and Amcjeba divis-

ion of the nuclei occurs, having obtained examples
after very long search. In the former the young nu-

clei are small, and have a single large nucleolus with

a clear space around it. As the nucleus enlarges, the

clear margin disappears, and the nucleolus breaks up
into smaller granules (nucleoli). In one specimen

various stages of division were found. Their natural

succession is probably as follows : the nucleoli arrange

themselves in two parallel rows across the nucleus;

they then unite so as to form a homogeneous band
out of each row; the rest of the nuclear substance

accumulates between the two bands, which then

move asuiuler, and meanwhile threads appear run-

ning from band to band; a liiur of division (par-

tition-wall ?) appears between the bands. In Amoeba
proteus the nucleus contains a peripheral layer of
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<'ranules, and a large central mass to be regarded as

tlie nucleolus. One specimen was found with nuclei

in various stages of division. It appears that the

nucleolus separates into two parts, between which,

across the equator of the nucleus, appears a partition.

Similar processes were observed in another Amoeba

(sp.?). In these cases we have a form of nuclear di-

vision somewhat different from any hitherto observed

;

in that the nucleolus divides first, and the partition

between is formed without the participation of the

nuclear membrane.
Biitschli has asserted that in Amoeba proteus (prin-

ceps B. ) the nuclei are either small and numerous,

or large and few. Gruber has found them always of

about the same size, and very variable in number

and relative proportion to the bulk of the individual.

— {Zeitschr. wiss. zooL, xxxviii. 372.) c. s. M. [570

Coelenterates,

The nervous system of the Siphonophores.—
According to Korotneft, who has studied the minute

anatomy and histology of the Siphonophores, the Dl-

phyidae are the least modified, and present the most

primitive or ancestral structure. In them the ecto-

derm is a simple muscle-epithelium with well-devel-

oped muscle-fibrillae, which lie npon muscle-septa,

or outgrowths from the supporting layer.

A more highly differentiated organization is found

in the Apolemiadae. The epithelial cells are uearly

separated from the muscle-fibrillae, towhich they are

united only by fine protoplasmic threads. Between

the muscle-septa the epithelial cells are folded over to

form an open furrow, which is floored with cells a

little larger than those over the general surface of the

body.

In the Agalmidae the cells in this furrow are en-

tirely covered up by the ordinary surface-epithelium.

They are very large, are united by processes to the

muscles, and they constitute a true central nervous

system formed by involution of the ectoderm. The
muscle-fibres of the Agalmidae are entirely separated

from the epithelial cells, and the latter are flattened.

Korotneff has traced the origin of the nervous system

in the embryo. In a Forskalia larva there is no trace

of nerve-cells ; and the epithelio-muscular layer, the

muscle-septa, and the endoderm are like the corre-

sponding structures of Diphyes.

As the animal grows, these ectoderm-cells, which lie

between the muscle-septa, grow larger, sink down,

and become covered up by the ordinary surface ecto-

derm-cells. They then throw off processes to the

muscle-fibres, and thus become converted into the

nervous system. The nerve-cells are therefore, so

far as their origin is concerned, epithelio-muscular

cells, and they so far lend support to Kleinenberg's

neuro-muscle theory.

Korotneff describes sensory cells in the region of the

nervous system of the Agalmidae, and also in the air-

bladder. These sensory cells are muscle-cells which

still retain their primitive position on the surface;

and they are furnished with sensory hairs, and are

joined by processes to the muscle-fibrillae.

In the Physophora the ectoderm has been special-

ized in two ways. On the stem the cells have the

morphological characteristics of nerve-cells and the

position and arrangement which characterize muscle-

cells: they are neuro-epithelio-muscular cells. There
are also many sensory cells arranged in longitudinal

rows among the ordinary cells; but there is no in-

folded nervous system upon the stem, as there is in

the Agalmidae. This is to be found, however, upon
the air-bladder, which is thickly covered with nerve-

cells. On the upper surface of the bladder these are

directly united to the surfacecpitheliuui, while upon
the lower surface they are directly united to the

muscles. He says that there are physiological reasons

(which are not stated) for believing that the upper
nerve-cells are sensory, and those on the lower sur-

face motor.

He speaks very briefly of the diffused nervous sys-

tem of Porpita; and his observations apparently

agree with those recently published more at length

(see Science, ii. 396) by Conn and Beyer. — {Zool.

anz., 148.) vv. k. b. [571
Worms.

Systematic papers on w^orms. — Dr. -K. v.

Drasche has taken advantage of the preservation of

all Diesing's and many of Molin's original specimens

of nematods in the Vienna museum to draw up fresh

and more accurate diagnoses of the species described

by these authors, and also to give a good many new
figures. This labor is calculated to avoid much con-

fusion which might otherwise arise from the very

imperfect character of the original descriptions. —
(Verh. zool-bot. r/es. Wien, xxxii. 117.)

The same author also describes some new ascarids

collected in Brazil by Natterer, and adds some notes

on Ascaris ovis and A. rigida. — {Idem, 139.)

G. M. R. Levinsen has published the first part of a

valuable revision of northern Annulata, Gephyrea,
Chaetognathi, and Balanoglossi. He attempts chiefly

to describe the species, elucidate their histoiy in sci-

entific writings, and their geographical distribution.

The essay contains full synoptic tables. The work
was undertaken at the request of Prof. Steensti-up

and Dr. Liitken. —
(
Vidensk. meddel. nalurh. forcn.

Kjubenhavn, 1SS2, 160.) c. s. M. [572

Pentastomum from an Alligator lucius. — J.

Chatin has found Pentastomum, probably P. oxy-
cephalum, in the liver of a caiman. This is a new
locality for the parasite. He gives an excessively

prolix general account of the anatomy of the animal,
but contributes little that is new. The booklets

around the mouth have a stalk, and three movable
claws thereon, — two at the sides near the end, the

third terminal. The author denies the cellular char-
acter of the epidermis: it is ' formed merely by a mass
of protoplasm in which are scattered numerous nuclei.'

(It can hardly be questioned that this is a mistake
due to superficial observation. The author gravely

adds his doubts as to the cellular constitution of the
epidermis in arthropods generally. In this he is singu-
larly unfortunate; as there is hardly any f.act in insect

histology more easily verified, even by inexperienced
students, than the existence of epidermal— so-called

hypodermal— cells. The error of describing an epi-
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theliuiii as a sheet of protoplasm with scattered nuclei

has been committed over and over again by persons

not trained in histology.) The description of the

course of the nerves rectifies previous accounts. —
(Ann. sc. nat. zobl., siv. art. 2.) c. s. M. [573

Crustaceans.

Isopoda of the Blake dredgings. — In a report

on the Isopoda dredged on the east coast of the United

States in ISSO, by the U. S. coast-survey steamer

Blake, under the direction of Alexander Agassiz,

Oscar Harger says that the collection, although small,

is remarkable for the large proportion of interesting

forms; since nearly ,ill the species are either new, or

not hitherto known upon our coast, or known only

from single specimens. Nine species, all belonging

to Cirolanidae and Aegidae, are enumerated, and

most of them fully described and figured on four

excellent photo-lithographic plates from the author's

drawings. — (Bull. mu.i. comp. zooJ., xi., no. 4, Sept.,

1883.) s. I. s. [574

Development of Panopeus. — E. A. Birge do-

scribes and figures the post-embryonal and some of the

later embryonal stages of Panopeus Sayi and the sec-

ond zoea stage of P. depressus. He describes four

distinct zoea stages after the casting of the embryonic

cuticle (or ' larval skin,' as Prof. Birge calls it) and a

' first megalops stage," and discusses the metamor-

phoses undergone by the body and appendages in the

change from each stage to the ne.xt. After describ-

ing the 'first megalops stage,' Prof. Birge says,

"Subsequent changes in the megalops afiect the pro-

portions of the carapax, which becomes broader pro-

portionally, and that of the abdomen, which becomes

.smaller, and is permanently flexed under the sternum.

The appendages undergo many changes, gradually

approximating them to the adult form. The last

stage is reached after several— at least four— moult-

ings." Unfortunately none of these remarkable later

megalops stages are described or figured, as they cer-

tainly deserve to be if actually observed. During

several seasons' observations the writer has found no

evidence of more than one megalops stage in this

or allied species; and, with the exception of Bate's

doubtful observations on Careinus, there are appar-

ently no well authenticated cases of several megalops

stages in any species of Brachyura. The numerous

figures illustrating the paper are rude and inaccurate.

— {Stud. biol. lab. Johns Hojtk. unh-., ii., no. 4, July,

ISS;?.) s. I. 8. |575

Insects.

Sucking-apparatus in butterflies.— P. Kirbach

describes the structure of the maxillae and pharyn.x

in the Lepidoptera precisely as described by Burgess

in the American naturalist for May, 1S80, and more

at length in a memoir on the anatomy of the milk-

weed butterfly in the Anniv. memoirs Host. soc. nat.

hist., 1881. Kirbach makes no reference to either of

these papers, though both were recorded in the very

journal containing his article, as well as in Carus's

Zool. jabresberichthy Bertkau, in the Arrh.f. nalur-

gesch., and in the Zuoloijical record. However, it is

satisfactory to have observations independently con-

firmed; and Kirbach gives almost a verbal and pic-

torial repetition of the above-quoted papers. Thus
the suspensory muscles of the phatynx receive the

identical names given them by Burgess. Kirbach

believes the proboscis is extended by muscular con-

traction, and rolled up by elasticity, but gives no proof

of his view. This is the opposite of what the mus-
cular arrangement .teemed to Burgess to indicate;

although he added that " it is more probable we fail

to see, or to correctly interpret, some proper muscular
mechanism for both movements of the proboscis."

Unfortunately, Kirbach does not help us here.

Kirbach describes, for the first time, the syringe-

like mechanism of the salivary diict, by which saliva

is injected into the proboscis. This arrangement was
overlooked by Burgess. — (Zool. anz., vi. 553.) E. B.

1 576
Wheat-stem maggot or bulb--worm.— The larva

of Meromyza americana Fitch has been very de-

structive this year to wheat and rye in Fulton county,

111. Important additions to the published observa-

tions of Fitch, Riley, and Lintner, have been made
by S. A. Forbes, who gives descriptions and figures

of all stages of this insect. The egg is now figured

for the first time, and a winter brood has been ob-

served. — ( Prairiefarmer, Aug. 4.) j. h. c. [577

VERTEBRATES.
Histology of the nervous centres.— C. Golgi

has investigated the morphology of ganglion-cells.

His conclusions are in some respects very different

from those of previous investigators, and, if confirmed,

will mark an important advance in our knowledge
of the subject. On this account we give a longer

abstract than usual for special papers.

The origin of the nervous fibres depends on certain

constant laws, uniform for the different centres, de-

spite certain secondary differences in the morphology

and distribution of the histological elements. The
ganglion-cells may in general be distinguished from

the other cells by their form, the appearance of their

nuclei, and the mode of origin of their prolongations;

but they are especially characterized by the presence

of the simile nervous (Deiter's) process, which olone

enters into connection with the nerve-fibres to make
part of, or constitute them. The protoplasmatic

processes have nothing to do with the origin of the

nerve-fibres, directly or indirectly: they are in rela-

tion with the connective-tissue corpuscles (exactly

how is not shown, so this may be questioned). As
each cell has only one Deiter's process, it follows

that they are all really unipolar. The sensory and
motor cells cannot be distinguished definitely by their

form or size from one another: but, as regards Dei-

ter's process, two forms are distinguished, — the first

is supposed to go with the motor cells, the second with

the sensory. The established view that the process

is continued without branching into the axis-cylin-

der is discarded; for Golgi maintains that it gives off

a more or less considerable number of filaments on

its way. In the first form, the process, although giv-

ing oS filaments, still maintains its Individuality,

and can be followed to the points where it enters the
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medullary sheath as the axis-cylinder. Correspond-

ing nerve-fibres are found, which preserve their indi-

viduality, notwithstanding the filaments they give

off from the axis-cylinder, which can be followed to

the gauglion-cells. The structures are supposed to

belong to the sensory system. In the motor system

the individuality of the process or of the fibre is

lost in the gray substance, completely breaking up

into filaments which enter into the formation of a

diffuse network. It would appear, then, that the

motor process breaks up into filaments, forming a net-

work, from which spring the other filaments, which

unite to form the motor axis-cylinder. The network

really receives filaments also from the sensory pro-

cess and fibres; so that it may be regarded as a fun-

damental nervous plexus, both sensory and motor,

by means of which each fibre communicates, not

with a single cell, but with large groups. The ten-

dency is towards extended, not restricted, communi-

cations; and there is no anatomical basis for the

assumption of the isolated transmission of peripheral

nervous impulses to hypothetical limited cellular in-

dividualities. This investigation, therefore, lends

no support to the theory of cerebral localization.

Deiter's process is characterized from its origin by

its greater homogeneousness, its hyaline aspect and

smooth surface, while the protoplasmatic processes

are granular.

Golgi has also studied the histology of the cortex

cerebri, especially to compare the anterior with the

occipital convolutions. Meynert's plates, and divis-

ion of the cortex into five layers, he thinks, do not

agree with the reality. Golgi distinguishes three

forms of ganglion-cells, — pyramidal, fusiform, and

globular (or polygonal with roimded angles). He
distinguishes three layers of about equal thickness.

The superficial layer is formed almost exclusively by

rather small pyramidal cells; the middle layer has,

for the most part, larger pyramidal cells ; while in the

deep layer the fusiform cells prevail, and the globular

cells, which occur throughout the cortex, are here

most abundant. The largest pyramidal cells extend

through the whole thickness of the cortex. Such is

.the organization of the gyrus centralis anterior (fron-

"talis ascendens). The organization of the superior

occipital convolution is similar, except that the deep

layer contains the globular cells almost exclusively.

There are no anatomical features to indicate that the

anterior convolutions are motor, the occipital sensory,

as Hitzig and others have maintained. " The specific

functions of the different cerebral zones do not

depend on the organization of these zones them-

selves, but on the specific character of the peripheral

organs which are connected with the fibres entering

orleaving the zones in question.'' — (Arch. ital. biol.

iii. 285.) c. s. M. [578

Buds.

Development of the heart— Assaky maintains,

1°, that the heart arises in the chick as a double tube,

as may be seen before the differentiation of the third

protovertebra; 2°, the myocardium is constituted

from the first by a network of anastomosing cells;

the muscular fibres arise by endocellular generation

;

3°, the muscle-cells are derived from amoeboid cells

[i.e., are mesenchymal].

—

(Comptes rendux, xcvii.

183.) c. s. M. [579

Plumages of the stone-chat.— Messrs. Butler,

Fielding, and Reid seem finally to have solved the

variations in plumage of this interesting bird. Ac-

cording to them, there are nine different stages easily

recognizable. We note with satisfaction that the

theory of hybridization seems to be done away with.

- {Ibis, 1883, 331.) J. A. J. [580

The influence of quinine upon heat-dissipa-

tion and heat-production.— In a late article by

Wood and Keichert (Joxirn. of physiol., iii. 321), the

authors make the statement that quinine increases

both heat-production and heat-dissipation, though,

on the average, the percentage of increase of heat-

dissipation largely exceeds that of heat-production.

A desire to test the accuracy of these results has led

Amtz to make a similar series of experiments. To
measure the relative amount of heat-dissipation from

the skin, he made use of a porous wooden cap, lined

with felt, which could be applied to any part of the

body. The temperature within the space thus en-

closed was registered by a delicate thennometer.

Any increase in the loss of heat through the skin

would be shown, therefore, by the thermometer.

Experiments were made upon men and rabbits in a

normal healthy condition, the general results of

which show that no increase in heat-dissipation fol-

lows the injection of quinine. To explain the con-

tradiction existing between his own and Wood's

results, he supposes that the doses used by the latter

were too large for the animal (dog) experimented

upon ; and the increase in heat-dissipation was prob-

ably owing to the animal's struggles and attempts to

vomit. Two experiments that he made upon dogs,

using the same dose as that given by Wood, tend to

support this explanation. To determine the effect of

quinine upon heat-production, spirometric observa-

tions were made upon normal rabbits, and rabbits

suffering from septic fever, the amount of oxygen

absorbed being taken as an indication of the oxida-

tions going on in the body. In normal rabbits, qui-

nine was found to have no effect upon the amount of

oxygen consumed; while, in febrile animals, it caused

a diminution in the oxygen-consumption. The au-

thor's conclusion, with regard to the anti-pyretic

action of quinine, is, that it acts in the first place in-

directly by destroying the organisms n^hich give rise

to the fever, and, in the second place, directly dimin-

ishes the oxidations in the tissues of the body. —
(Pffuf/er'N «)-c/aii, xxxi. 531.) w. ii. n. |581.

Action of carbon dioxide and oxygen upon
the mammalian heart.— The present paper by Klug
forms an extension of some previous work of the

same nature on the frog's heart. His experiments

were made upon dogs anaesthetized by means of mor-

phia, and made to breathe in an atmosphere contain-

ing different percentages of carbon dioxide or oxygen.

With regard to the action of carbon dioxide he finds,

in accordance with previous observers, that it acts as
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a stimulus to the vaso-motor and cardio-inhibitory

centres of tbe medulla; but, in opposition to the siate-

meuts of Traube and Landois, he asserts that it dis-

ables the intrinsic motor centres of the heart. He
grounds this statement on the fact, that, after section

of the vagi and the cervical cord, the heart soon ceases

to beat, when the .animal breathes in an atmosphere

containing from twenty to forty per cent of carbon

dioxide. Breathing in an atmosphere of oxygen
stimulates both the inhibitory and accelerator centres

of the medulla: and the author repeats for the mam-
mal a statement made with reference to the frog; viz.,

that oxygen acts as a constant stimulus for the heart-

contractions. Want of oxygen, like carbon dioxide,

stimulates the inhibitory and vaso-motor centres, and
first stimulates, then depresses, the .accelerator centres.

— {Arch. anat. pl)yxiol.,lSS3,VU.) w. H. ii. [582

Maturation and impregnation of the mam-
malian ovum.— G. Rein h,as investigated these phe-

nomena in rabbits and guinea-pigs, lie describes

minutely his manner of obtaining the desired mate-

rial. In rabbits the tuba can be cut open, and exam-
ined with a lens: in guinea-pigs it is better to collect

the eggs by pressing out the excised tuba with a blunt

instrument. They may be examined fre^h in the

fluid from the oviduct, and even kept so for some
time, if the cover-glass is surrounded by a rim of oil,

and the slide placed in a warm box. To preserve the

eggs, fix with (.1%-!%) osmic acid, place them for

two or three days in Miiller's fluid, and mount in

glycerine.

The so-called corona radiata consists of the cells

(changed to the spindle form) of the discus piolige-

rus. It is most marked in the rabbit immediately

before the bursting of the Graafian follicle, i.e., nine

to eleven hours after copulation ; by wliich time one
polar globule has generally been formed. The cells

of the corona present features most unusual in epi-

thelia: they are elongated, spindle or star shaped,

with processes which branch often and anastomose

with one another; they are probal)ly forced apart by

the liquor folliculi, which accumulates, especially

during the last hours before the bursting of the fol-

licle; after that event they resume their original

form. As the ovum matures, the nucleus is distended,

and assumes an eccentric position and oval form.

The nucleolus is replaced now by a cluster of grau-

ule3,wliich then scatter themselves through the yolk,

become smaller and ultimately indistinguishable.

The nucleus comes to lie close against the zona pel-

lucida, and there is flattened out. The next change

is the expulsion of the first polar globule, which ap-

pears to be formed out of the germ-vesicle. No kary-

okinetic figures were observed in connection with

the process. Hein suggests that possibly the mam-
malian polar globules are not complete homologues

of those of the lower animals. The maturation is

further marked by the contraction of the yolk, first,

at the point where the polar globule is ejected; sec-

ond, general, so that the yolk recedes, as in other

mammalia, from the zona pelliicida. In three cases

active protuberances on the yolk were observed (cf.

Eupiler, ante, i. 1132). In the mature ovum also

appear yolk-grains larger and much darker than the

other griinules. In four cases a second nucleus was
observed more in the centre of the egg, probably the

egg-nucleus (or female pronucleus).

Impregnation takes place in the middle third of

the tuba thirteen to seventeen hours after copulation.

Two pronuclei (male and female) are seen in the
ovum: they travel towards one .another, meet eccen-

trically, make amoeboid movements, and sometimes
are quite near the surface. The radiating lines could

not be seen in most cases around the pronuclei. At
the time of impregnation the cells of the corona
have partly fallen oft'. Numerous spermatozoa crowd
around the egg, several pass the zona ; but probably

only one enters the yolk. The pronuclei pass to the

centre of the ovum, the amoeboid movements con-

tinue; one pronucleus becomes crescent-shaped, and
embraces the other: the two then probably unite.

—

(Arch, mikros. aitat.. xxii. T-',.i.) c. s. M. [583

Duration of systole and diastole of heart-

beat.— From a series of exporiinents made upon the

dog, Howell and Ely have come to the conclusion

that variations of arterial pressure from fifty milli-

metres to a hundred and sixty millimetres of mercury
have no direct effect whatever upon the duration of

either systole or diastole. The experiments were
carried out upon hearts completely isolated from
every other oig.in of the body, except the lungs, after

the method devised by Prof. Martin. Tbe contrac-

tions of the heart were registered by means of a Fick

spring manometer connected with the cavity of the

right ventricle, and the time relations of the beat

were determined by Cduipaiiiig this curve with the

simultaneous tracing of a tuning-fork vibr.atlng fifty

times a second. — (Stud. biol. lab. Johns Ilojik. uiiiv.,

ii. 453.) w. u. u. [584

ANTHROPOLOGY.
Tattooing among civilized people.— Last De-

cember Dr. Koberl Fletcher read a paper on tattooing

among civilized people, wliieh he is now publishing.

The custom presents itself from two points of view,—
the medico-legal and the anthropological. Compared
with the elaborate tattooing of many savage tribes, the

designs which sailors, soldiers, and, above all, crimi-

nals, have imprinted on their persons, are trivial or

offensive in subject, or clumsy in execution. In 1S69

Berchou made several reports to the French govern-

mt-nt on tattooing among sailors and criminals, and

published a work entitled ' Histoire m^Jicale du ta-

touage.' At the meeting in Algiers in ISSl, of the

French association for the advancement! of science,

Magltat exhibited a chart showing the geographical

distribution of tattooing, according to methods, as

follows: 1. By pricking; 2. By simple incision; 3. By
ulceration or burning; 4. Flspodermic tattooing; 5.

Mixed tattooing. Among the distinguished observers

of this practice are Cesar Lombroso of Turin, and

Dr. A. Lacassagne of Lyons. Lombroso publishes a

chapter on tattooing in his ' L'uomo deliquente,' and

Lacassagne is the author of a volume entitled 'Lea

tatoiiages, fiiuile antbropologique et m^dico-l^gale.'

He gives a table showing the parts of the body oper-
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ated upon in 378 subjects, and also one containing the

details of l,33:i tracings obtained from the battalion

d'Afrique, as follows:—
Patriotic and religious emblems ... 91

Professional emblems 98

Inscriptions Ill

Military emblems 149

Metaphorical emblems 260

Amorous and erotic emblems .... 280

Fantastic, historical, and miscellaneous, 344

1,333

The reader will find this one of the most entertain-

ing and instructive anthropological papers which
have appeared in a long time. — (Trans, anthvop. soc.

Washvvjton, ii. 40. ) J. w. p. [585

The Mexican pulque.— " One of tlie first objects

to claim the attention of the conquerors of Mexico,"

says Carl Beni, " was the magney-plant (Agave ameri-

cana; Mexican, neutlli). Its manifold uses and prod-

ucts, considered in relation to the inhabilants of that

region and to their manner of living, render interest-

ing the study of this vegetable, which is justly called

pianla delle meravir/Ue." De Candolle thinks that

the plant is of Me.^ican origin; but the place where
it was discovered to furnish a beverage is uncertain,

for traditions concerning it are intimately connected

with the history of the ancient peoples who occupied

the central plateaus of South America. According

to the Mexican traditions, Ixquitecatl was the first

to invent the method of drawing the sweet juice

from the maguey, and Titlacahuan used pulque to

intoxicate Qnelzalcoatl and to induce him to go into

exile. Another legend says, that in 1045 the juice

of the plant was introduced as a drink among the

royal family. Signor Beni has collected from various

sources the references to the uses of this celebrated

plant, and in 1S76, while in Mexico, made some obser-

vations on its cultivation and uses. The following is

the analysis of the sap and of the fermented liquor:—
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argument for a high geological position of the con-
glomerates (based on an assumed regulardip towards
the south-west in this region) by the supposition that

conglomerates must express nearness to shore, and
that, running along a line from shore into deep water,

it is safe to assume that for any given length of time
the thickness of the deposit will diminish with the

distance from the shore; and hence, if the genera'

relation of sliore to deep water continued ihrouslithe
upper Devonian, the dip of the strata will diniinisli

as we ascend in the series, ami tlie tendency of one
who depended upon a general rale of dip would be to

reckon the more southern deposits too high. Profes-

sor Williams has good evidence that this has been
done for the sands of Wyoming and Alleghany coun-
ties.

Professor Williams's observations lead him to the

opinion (which may be modified by further facts), that

the sand-tom-s lying at tlie top of the series at Por-

tage Falls, barren of fossils so far as reported, are,

wlien taken as a mass, straligrapliically identical with
the lower Chemung sandstones farther south and
west, and tliat geographical conditions had more to

do with tlie presence or absence of the Chemung
fauna than had the geological time of the deposit,

after once the Chemung fauna appeared in the sea.

The present stage of Professor Williams's investiga-

tions leads him to the following opinion as to tlie

distribution of faunas at this mid-upper Devonian
for the eastern area:—

1. A Hamilton fauna coming in from the east and
north, and extending around the southern border of

the old paleozoic continent into the interior sea,

through Canada West, Michigan, etc., to Iowa, etc.

2. A black slate fauna, at first reaching quite to the

eastern New York areas, but, with the advance of

time, oscillating back and forth, each stage withdraw-
ing farther and farther to the west and south.

3. A sparse Portage fauna, mainly small l.imelli-

branclis and pteropods and cephalopods, rather pelagic

in cliaracter, common over the New York area, but
whose centre or origin he is unable to trace.

4. A Chemung fauna from the south and east, push-

ing northward with the withdrawal of the Hamilton
fauna, mingling with it at first in eastern New York
areas, but in western New York not appearing at

all until the complete withdrawal of the Hamilton
fauna.

There are also traces of a fifth fauna over this re-

gion; for, as the Chemung fauna is followed towards

the western part of the state, species characteristic

of the subcarboniferons of the interior begin to ap-

pear, both in the nature of the varietal raodilications

of the species and in the rare new forms mixed with

the Chemung species, leading to the suspicion that

the subcarboniferons faunas of the western interior

may have been contemporaneous with the Chemung
faunas of New York and Pennsylvania. He says,

however, that the solution of this problem must be

left until a more thorough study of the western in-

terior deposits and their faunas is made, and that the

problems involved are too complex to make hasty

generalizations safe.

These investigations have been partly in the line

of some remarks made by Profes«or James H.iil in

the 'Paleontology of New York' (vol. iv. part i.,

March, 1807, p. 2.i7), where be speaks of the diminu-
'

tion of Devonian types and the augmentation of car-

boniferous types in the same beds in western New
York, and also expresses the opinion that the min-
gling of Devonian and carbon ifi-rnus aspects is due to

geographical and physical coinlilions, and not to dif-

ference ill age or chronological sequence of the beds

which contain the fossils. Professor Williams is

elaborating this idea, and is dissecting the faunas
and tracing them to their centres of distribution.

NOTES AND NEWS.
Profkssor S ylvicster, who has resigned the chair

of mathematics at the Johns Hopkins university,

and has been appointed to the Savilian professorship

of geometry at the University of Oxford, sailed for

Europe on Saturday last, Dec. 22. The night before

his departure from IJaltimore, a farewell assembly

was held at the university in his honor. Mr. Matthew
Arnold, who was present, made a brief speech. Kes-

olutions were read on behalf of the board of trustees

and of the teachers in the university, expressing

their profound regret at the departure of Professor

Sylvester, and the highest appreciation of his work
and of the great stimulus his presence has given to

mathematical research in this country. Professor

Sylvester responded in a speech of characteristic

warmth and nditctf, in which, along with most
enthusiastic admiration and approval of the univer-

sity he has helped to inaugurate, he took the oppor-

tunity of making some pointed suggestions. One of

these was addressed to millionnaires, to whom he
indicated several ways in which, while aiding the

Johns Hopkins university, they might secure for

themselves imperishable fame. Another pointed at

the advisal)ility of introducing a system of pensions

or some equivalent provision for superaniuiated and
disabled professors; and still another was a protest

against the dismemberment of a university library by
the establishment of specialized branches. Professor

Sylvester's departure removes from the university

not only the most distinguished scientific man, but

the most interesting personality connected with it;

and his absence will make a gap in the general life

of the university no less than in his own department.

It is hardly to our credit that no American college

has conferred an honorary degree upon him during
his residence in this country.
— In his recent address to the Royal society. Presi-

dent Huxley slates that ihirly-eight of tlie Chal-

lenger reports have been published, forming eight

quarto volumes, with 4, lU.'i pages of letter-press,

483 lithographic plates, and other illustrations.

Thirty-four of these memoirs are on zoological, four

on physical, subjects. Nine reports are now nearly all

in type, and some of them partly printed. These
will be published within three months, and will form
three zoological volumes with 230 plates and many
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woodcuts, and one physical volume with many ilia-

grams and maps: this latter volume will contain the

report on the composition of ocean water, the specific

gravity and temperature observations. A consider-

able part of the general narrative of the cruise is now
in type, and nearly all the illustrations are prepared.

The narrative will extend to two volumes; and it is

expected they will bo ready for issue in May or June,

ISS-t. The work connected with the remaining forty-

two special reports is in most instances progressing

satisfactorily. Portions of the manuscript for three

of the larger memoirs have been received and put in

type, and the manuscript of many others is in a

forward state. For these memoirs, 386 lithographic

plates have been printed off and delivered to the

binders, 404 others are now on stone, and the draw-

ings for many more are being prepared. It is esti-

mated that the whole work connected with the report

will be completed in the summer of 1887.

— Professor Huxley also expresses a regret that the

admirable energy of the government in taking meas-
ures to make the recent advances of medical science

available during the late outbreak of cholera in

Egypt was not extended beyond the purely prac-

tical side of the matter, or perhaps not so far as the

practical side in the i^roper sense; for, until we know
something about the causes of that terrible disease,

our measures for prevention and for cure will be alike

leaps in tlie dark.

Those, he says, who have looked into the literature

of cholera may perhaps be disposed to think that a

new search after its cause will add but another to the

innumerable wild hypotheses which have been set

afloat on that topic; and yet devastating epidemics,

lilce the pebrine of the silkworm, so similar in their

fatality and their apparently capricious spread that

careful investigators have not hesitated to institute a

detailed comparison of the phenomena of this disease

with those of cholera, have been proved by Pasteur

to be the work of microscopic organisms; and hardly

less fatal epidemics, such as splenic fever, have been
traced to similar agencies. In both these cases, knowl-
edge of the causes, and of the conditions which limit

the operation of the causes, has led to the invention

of effectual methods of cure. And it is assuredly,

in the present state of science, something more than

a permissible hypothesis, that the cause of cholera

may be an organic living materies morbi, and that

the discovery of the proper curative and prophylactic

measures will follow upon the determination of the

nature and conditions of existence of these organisms.

If this reasoning is just, it is certainly to be re-

gretted that the opportunity of the outbreak of cholera

in Egypt was notiUilized forthe purposes of scientific

invesiigation into the cause of the epidemic. There
are able, zealous, and courageous young pathologists

in England who would have been willing enough to

undertake the labor and the risk; and it seems a pity

that England should leave to Germany and to France
an enterprise which requires no less daring than arctic

or African exploration, but which, if successful, would
be of a thousand times more value to mankind than
the most complete knowledge of the barren ice-wastes

of the pole or of the sweltering barbarism of the

equator. It may be said that inquiries into the causa-

tion of cholera have been for some years conducted
in India by the government without yielding any very

definite result; but this is perhaps rallier an argument
in favor of, than against, setting fresh minds to work
upon the problem.
— Professor George Davidson read papers at the

meeting of the California academy of sciences, Nov.

5, on the solar eclipse of Oct. 30, 1SS3, and the ap-

pearance of Saturn as seen at the Dearborn observa-

tory under very favorable conditions. He .«aid of the

latter, " The evening was clear and pleasant, and
nearly calm. . . . The atmosphere was charged with

aqueous vapor, and the dew ran down the observa-

tory almost lilce rain. . . . But one of the best re-

vealed features . . . was the undoubted difference

in brightness of the gauzy ring at the two ansae.

Th'i preceding part was decidedly brighter than the

following ansa. ... I should mention, that, in my
limited experience in examining Saturn, I liave

never seen the atmospheric conditions so nearly

perfect as they were that night. ... I saw more
than is given in the beautiful Cambridge drawing."

Professor Davidson also spoke of a brilliant meteor
as follows: "On the evening of Oct. 20, at eleven

o'clock, a remarkably brilliant meteor passed verti-

cally downwards very near to Eridani (3 mag.). It

illuminated the street, and its light cast a strong

sliadow. The train, about five degrees long, was
persistent for three or four seconds, with an intense,

vivid brightness, then faded away to a white, vapor-

ous-looking streak, which assumed awavy mution for

three or four seconds, and then vanished. The color

was an intense white, tinged with a purplish hue;

and the brightest part of the train which was left

was not at the jjoint of disappearance, but about the

middle of its length."

At a later meeting of the academy. Professor Da-
vidson spoke of Trouvelofs red star, feen during the

solar eclipse of May 6, and took the ground that

<i Arietes was the star seen by Trouvelot.

Full accounts of all these papers were given in the

Minina and scientific press, San Francisco.

— We take the following account of the awards of

medals recently made by the council of the Royal so-

ciety from Professor Huxley"s presidential address:—
The number, the variety, and the importance of Sir

William Thomson's contributions to mathematical

and experimental physics are matters of common
knowledge; and the fellows of the society will be
more gratified than surprised to hear that the council

have this year awarded him the Copley medal, — the

highest honor which it is in their power to bestow.

Sir William Thomson has taken a foremost place

among those to whom the remarkable development
of the theory of thermodynamics and of electricity in

the last forty years is due. His share in the experi-

mental treatment of these subjects has been no less

considerable; while his constructive ability in apply-

ing science to practice is manifested by the number
of instruments bearing his name which are at pres-

ent in use in the physical laboratory and in the tele-
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graph-office. Moreover, iii propounding his views on
the universal dissipation energy and on vortex mo-
tion and molecular vortices, Sir Williain Thomson
has propounded conceptions which belong to the pri-

ma philosophia of physical science, and will assuredly

lead the physicist of the future to attempt once more
to grapple with those problems concerning the ulti-

mate construction of the material world which Des-

cartes and Leibnitz attempted to solve, but which
have been sedulously ignored by most of their suc-

cessors.

One I'oyal medal has been awarded to Dr. T.

Archer Hirst, F.K.S., for his investigations in pure

geometry, and more particularly for his researches

into the correlation of two planes and into tlie com-
plexes generated by them.

The other Koyal medal has been awarded to Dr.

J. S. Burdoii Sanderson, F.R.S., for the eminent

services which he has rendered to physiology and

pathology, and especially for his researclies on the

electrical phenomena exhibited by plants, and for his

investigations into the relation of minute organisms

to disease. In making this award, the council desire

not merely to recognize the merit of Dr. Uurdon
Sanderson's researches, especially those on the anal-

ogy between the electrical changes wliich take place

in the contractile tissues of plants and those which

occur in the liUe tissues of animals, but to mark their

sense of the important influonoe which Dr. Sander-

son has exerted upon the study of physiology and
pathology in this country.

The Davy medal has this year been again awarded

in duplicate; the recipients being M. Marcellin Ber-

thelot, member of the Institute of France, and foreign

member of the Uoyal society, and Professor Julius

Thomsen of Copenhagen. The thermochemical re-

searches of Berthelot and Thomsen have extended

over many years, and have involved an immense
amount of work, partly in the application of estab-

lished methods to new cases, partly in devising new
methods and applying them to cases in which the

older methods were not applicable. Chemists had
identified a vast variety of substances, and had deter-

mined the exact composition of nearly all of them;

but of the forces which held together the elements of

each compound they knew but little. It was known
that certain elements combine with one another with

great evolution of heat-forming products in which

they are firmly miited ; while other elements combine

but feeblj, and with little evolution of heat. But the

materials for forming any general theory of the forces

of chemical combination were but scanty and imper-

fect. The labors of Messrs. Berthelot and Thomsen
have d<ine much towards supplying that want, and

they will be of the utmost value for the advancement

of chemical science.

— Dr. Charles W. Dabney, director of the North
Carolina agricultural experiment-station, has issued

a circular urging the necessity of a strictly scientific

agricultural journal in this country, either a (piar-

terly or monthly. Those interested should address

Dr. Dabney at Raleigh, N.C. The station at Kaleigh

is reported to he in a prosperous condition.

— The next number of the Journal nf the. Cincinnati

society of natural history will contain a biographical
sketch and a steel-plate portrait of the late V. T.
Chambers, the entomologist. Mr. Chambers was at

one time president of the society, and at all times
one of its most active members.
— The Ohio mechanics' institute of Cincinnati has

inaugurated a scries of popular scientific lectures on
a plan pursued in former years. The lecturers and
the topics for this series are as follows: Prof. T. 0.
Mendenhall, 'The electric light ;' Prof. C. L. Mees,
'Molecular motion and crystallization;' Prof. F. W.
Putnam, 'Ancient arts of North-American nations;'
Dr. A- Springer, ' The cell and its functions;' Prof.
E. S. Morse, 'Japan;' Prof. Thomas French, jun.,

'Sound;' Prof. W. L. Dudley, 'Water;' Prof. T. H.
Norton, 'Kecent advances in chemical technology;'
Prof. J. B. Porter, 'Mining and metallurgy.' The
first two of these have already been given. The others
will follow at intervals of about two weeks.
— The course of free popular scientific lectures

just concluded by the Cincinnati society of natural
history was a great success. Eight lectures were
delivered on topics connected with zoology by mem-
bers of the society. They were given every Friday
evening from Oct. 19 to Dec. 7, and were attended
by as large audiences as the lecture-room would ac-

commodate. The lecture committee is arranging
for another course, to begin on Jan. 4 ; and these lec-

tures will treat of topics connected with geology and
mineralogy. 'Gems,' 'Marbles and corals,' 'Phys-
ical geography of the United States,' and 'Fossil

botany,' are some of the subjects. The officers of

the society deserve credit for their efforts to make the
institution of practical educational value.

— It is proposed to hold during the year 1SS4. says
Nature, an international exhibition, which shall also

illustrate certain branches of health and education,
and which will occupy tlte buildings at South Ken-
sington erected for the fisheries exhibition. The
object of the exhibition will be to illustrate, as viv-

idly and in as practical a manner as possible, food,

dress, the dwelling, the school, and the workshop, as

affecting the conditions of healthful life, and also

to bring into public notice many of the most recent

appliances for elementary school-teaching and instruc-

tion in applied science, art, and handicrafts. The in-

fluence of modern sanitary knowledge and intellectual

])rogress upon the welfare of the people of all classes

and all nations will thus be practically demonstrated,
and an attempt will be made to display the most valu-

able and recent advances which have been attained

in these important subjects. The exhiUition will be
divided into two main sections, — I. Health; II. Edu-
cation,— and will be further subdivided into six princi-

pal groups. In the first group it is intended specially

to illustrate the fooil-resources of the world, and the
best and most economical methods of utilizing them.
For the sake of comparison, not only will specimens
of food from all countries be exhibited, but the vari-

ous methods of preparing, cooking, and serving food
will be practically shown. The numerous i)rocesse3

of manufacture connected with the preparation of
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articles of food and drink will tinjs be exemplified;

and, so far as the perishable nature of the articles

n-ill admit, fiili illustrations will be given of the vari-

ous descriptions of foods tlii'inselves. In'the second

group, dress, chiefly in its relation to health, will be

displayed. Illustrations of the clothing of the princi-

pal peoples of the world m,ay be expected; and a part

of this exhibition, which, it is anticipated, will be

held in the galleries of the Royal Albert Hall, will be

devoted to the history of costume. In the tliird,

fourth, and fifth groups will be comprised all that

peitains to the heaitlilul construction and fitting of

the dwelling, the school, and the workshop, not only

as respecis the needful arrangements for sanitation,

but also the fittings and furniture generally in their

effect on the hcalih of the inmates. The most im-

proved methods of schocd construction will be shown;

and the modes of combating and preventing the evils

of unheallhy trades, occupations, and processes of

manufacture, will form portioms of the exhibition.

The sixlh group will comprise all that relates to pri-

mary, technical, and art educati<m, and will include

designs and models for school-buildings, apparatus

and appliances for teaching, diagrams, text-books,

etc. Special attention will be directed to technical

and art educalion, to the results of industrial teach-

ing, and to the introduction of. manual and handi-

craft work into schools.

— The members of the polar meteorological station

which Denmark maintained at Godthaab in Green-

land have just returned to Copenhagen. According

to Nature, the chief of the expedition, Lieut. A.

Paidsen, reports, that, having left Copenhagen on

May IS, 1SS2, in the sailing-ship Ceres, they arrived

at Godthaab on June 14. On the voyage out, obser-

vations of the temperature of the sea and air were

made every hour. On the arrival ont, the expedition

had to select the most. suitable spot for the erection

of the four wooden buildings brought with them, in

which the mai;netic and astronomical observations

were to be made. A small mountain ridge near the

church in the colony was chosen for this, as the pre-

liminary researches in its neighborhood showed that

the influence of iron strata on the magnetic current

was here very small. The buildings were then

erected, and the pillars raised on which the transit

instrument, the great astronomical clock, .and the

eight different magnelical instruments, were mounted,

and simultaneously the instruments for the meteoro-

logical observations- were also placed ; so that the

weathercock and the anemometers, as well as the

thermometer hut, were situated as free as possible.

On Aug. 1 the meteorological observations could be

commenced, but the magnetic ones were through an

acciilent delayed until the 7ih. From that date com-
plete observations were made in exact accordance

with the internal i(mal programme, without inter-

ruption, every hour until Aug. 31 this year; and the

expeilition has thereby fully accomplished its object,

viz., of ol)taining a full year's magnelical and me-
teorological observations in this locality. A num-
ber of other scientific researches have also, been

pursued, of which those on the aurora borealis

should particularly be mentioned. This phenome-
non was frequently observed and studied during
the winter, while some exceedingly valuable statis-

tics were obtained as to the altitude of the aurora

borealis above the earth's surface by measurements
effected simultaneously in various places by light-

signals. The measiuements of atmospheric electri-

city have also led to valuable results. It is staled

to have been the best equipped polar expedition

ever despatched fi-om Denmark.
— M. Langier, at a meeting of the Acad(!mie des

sciences held on Oct. 22, described a method of disin-

fecting plants for exportation, practised by himself

and Dr. Koenig at Nice. Some branches of vine in-

fected with phylloxera were treated with a solution

of sulphocarbouate of ethyl, the eggs and phylloxera

being completely destroyed. The plants submitted

to the trial do not seem in general to have suffered

from it. For the first trials in disinfecting leaves and
twigs, gaseous hydrocyanic acid w.as used, as pro-

posed by Dr. Koeuig; and for the roots and surround-

ing earth, sulphocarbonate of potassium in weak
solution. Their experiments, they believe, will be of
great service to the flower-cultivators of the Riviera.

— The distinguished French geodesist, 51. Antoine
d'Abbadie, writes to the editor of Nature, regarding

units of angular measure, as follows:—
" Wl' probably owe our degrees cither to tlie cirlier i

year of 3b0 d:iys, or to the fuct that this number has inuny di-

visors, although such divisors afford no practical advnmage.
When trigonometrical functions were subsequently discovered,.

it Tvas found that the natural unit is not the circle, hut the quad-

rant or right angle. Our system of numeration being decimal,

it was then most convenient to divide tlie quadrant decimally;

and the circle is thus considered as composed of four, forty, four

hundred, etc., parts, according to the degree of exactness re-

quired. This was i)i-oposed by Briggs when preparing his loga-

rithms, which are based oti deeimal.s; but unfortunately it was
then set aside. Revived a long time after by Lagrange, it was
acted upon by Laplace in his Mecanique celeste. Nowatlays deci-

mal divisions of the quadrant are the only ones used by I^'rench ge-

odesists. ... In Italy two geodesisls were instructed to observe

and calculate, in both Ihe centesimal and the sexagesimal systems,

the same large lot of angles. It was then found that the use

of decimals gave a saving of two-sevenths of time, either in

observation or in caleul.-Uion. This result was unknown to Sir

George Airy; but he judged rightly that the conversion of all

sexagesimal angles into decimal ones would materially lighten'

his labors, and he actually did so when calculating all the lunar

observations previously made at Greenwich."

— Prof. H. G. Van de Sande Bakhuyzen, the di-

rector of the observatory at Leiden, announces the

completion of a new catalogue of star-places (began

by lloek, and continued by Dr. Kam, and contained

in the first sixly-six volumes of the AUronoinische

naclirichien). The catalogue will contain nearly five

thousand stars, reduced to the epoch 1S5.5.0, with the

data pertaining to the observations, and the usual

elements for carrying forward the star positions.

— The last expedition of Lessar toward the Oxus
was attended with severe hardships. lie lost nearly

all his animals; and to save his famished escort, almost

destitute of water and provisions in the desert, he was
obliged to seek assistance from the Khivans. Worn
with three years painful and continual exploration,

the explorer thinks of returning to Kurope.
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Borneo, nortb-eafltern, 388.
Bobs, L. Comet ft, 1883 (Brooks), 449.

Boston society of natural history, 518, 635

;

Walker prize of, 146; zoological eocioty,
810.

Botanical club, 340.

BoTANicuLUS. Achenial hairs of Senecio,
267.

Botany, elementary, 13, 105.

Bottoms, ocean, 41.

Boulenger, G. A., catalogue of, 810.

Boundary-line between Guatemala and
Mexico, 484.

Bove'a new expedition, 354.
BowEKS, S. In an Indian grave, 105;
many snakes killed, 135.

Boyd county, Ky., glacial phenomena in,

654.

Boyle's law, apparatus for, ill. 284.

Brachionus Gleasonii, 468.

Brachiopoda, shell-structure of, 325.

Brachyura in New England, 357.
Brain-weight, 193.
Branchial arches and clefts, 463.
Bi'ass, dissociation of, 178.
Brauns, D. The Ainos of Japan, 134.

Bremiker's Logarilhmic tables, reviewed,
174.

Brewster, "W. Singular lightning, ill,

135.

Briggs's Steam-heating, reviewed, 686.

Brine shrimps, American and European,
653.

British association for the advancement of
, 477, 502, 504, 529, 549, 562, 593,

635,

British Columbia, fisheries of, 342 ; fungi,
iliuetraiions of. 346; Helices, 635; in-

stitution of mechanical engineers, 310

;

patent law, 603.

Bromides, ammoniacal, of zinc, 13.
Brontosaurus, i-estoration of, ill. 309.
Bronze, invention and spread of, 527;
tempering of, 537.

Brooks, Margarette W. Bone fish-hooks,
ill. 653.

Brooks, W. K. The phylogeny of the
higher Crustacea, 790.

Brooks comet, 450,

Brown, R. Greenland geology, 539.
Buildine-stones, 481.
Burnham's Limestones and marbles, le-

viewed, 203.

Burrill, T. J., on preparing and mounting
bacteria, 465.

Butterflies, sucking apparatus in, 576;
variations in, 353.

Butters, American, 291; artificial, 300.

Cable-cars, 377.

Cabokia, mounds of, 365.

Calculus of variations, 366.
Calibration of galvanometer, ill. 282.
Cambodia, explorations in, 187.
Cambrian rocks, 518.
Cambridge entomological club, 30.

Campbell, J. The mound-builders iden-
tified, 365.

Capron, J. R., on auroral experiments in
Lapland, ill. 819.

Carbon dioxide, action of, on heat, 583.
Carbonic oxide, liquefaction of, 4.
Carboniferous age, vegetation of, 529.
Cardinalis virginianus, 167.

Carkart, H. S. The magnetophone, or
the modification of the magnetic field by
the rotation of a perforated metallic
disk. 250., ill. 392.

Carolina wren, 436.
Caroline Island, double stars discovered

Carpenter, W. B., on the germ-theory of
disease, 666.

Cartography, Russian, 83.
Cartridges, compressed, 197.
Caryaalba, 761.
Caspian Sea, 86 ; region, railways in, 396.
Cassiterite, 483.
Catalogues of physical and mathematical
works, 342; of stars, errata in, 221.

Caterpillar, monstrous, ill. 61.
Catlinlte, 169.
Catskill group of Pennsylvania, 327.

Caucasus, Mollusca of, 330 ;
petroleum

in, 367.
Caverns, Devonshire, 562.

Caylet, a. Obligations of mathematics
to philosophy, and to questions of com-
mon life, 477, 502.

Celestite, reproduction of, 313.
Cell-division, 190.
Census, tenth, table of ages of, 209.

Centre of gravity of mass, determination
of, ill. 283.

Cereals, copper in, 143.
Ceylon, 825.

(7/(, English, 712.

Challenger reports, 837.

Chameerlin, T. C. The terminal mo-
raine west of Ohio, 317.

Chambers, V. T., 253, 839.
Champlain valley, 633.
Chandler, C. H. Kalmia, 309.

Chandler, S. C, jun. On the possible
connection of the Pons-Brooks comet
with a meteor stream, 683; results of
tests with the Almacantar in time and
latitude, 239.

Charnay collection, 170, 368.

Chemical elements, indexing literature of,

287; problems, 627; reactions, speed of,

289.

Chemistry, instruction in, at Harvard uni-
versity, 91; theoretical, 826.

Chesapeake oyster-beds, ill. 440.
Cheshire salt districts, 210.

Chester, A. H., on a new method of dry
mounting, 465.

China, meteorology in, 390; telegraph-
line in, 186.

Chinch-bug in New York, 540, 621.
Chinese laws and customs, 337; not ho-
mogeneous, 379 ; tombs, 335.

Chitons, ortjanization of, 398.
Chlorine, hydrates of, 11.
Chlorophyll, animal, 487.
Cholera commission, German, 675; epi-
demic, cause of, 297 ; in Egypt, 838; pre-
cautions against, 452.

Chonetes, 536, 326.
Christie, W. H. M.,on the Greenwich ob-

servatory, 103.
Chukchi, peninsula, population of, 419.
Cincinnati glacial dam at, 319, 436; indus-

trial exposition, 452; society of natural
history, 384, 605, 839.

Cinnoline derivatives, 77.
Circulation, action of respiratory move-
ments on, 496; in kidneys, 499.

Cirolana concharum, host for, 373.
Civil engineers, American society of, 75,

100.

Clarke, J. T., address of, before archae-
ological institute, 646; report of the
Assos meeting, 712.

Class systems, Australian, 69.
Classification of natural sciences, 279; of

sciences, 370.

Clatpole, E. W. a large crustacean
from the Catskill group of Pennsylva-
nia, 327; notes on ihe potato-beetle and
the Hessian fly for 1883, 337 ; Rensselae-
ria and a fossil fish from the Hamilton
group of Pennsylvania, 327; Rensselae-
ria from the Hamilton group of Pennsyl-
vania, 471; the present condition of the
box huckleberry, Vaccinium bracbyce-
rura,in Perry county, Penn., 335.

Cleopatra's Needle, 113.
Climate, Colorado, 623; in cure of con-
sumption, 426, 457, 682; influence of, on
vegetation, 519.

Coal flora, Australian, 630 ; volatile con-
stituents of, 330.

Co-education of the sexes, 117.

Colombia, 54.
Color-markings of mammals, 164; changes

of lungwort flowers, 319; words, 536.
Colorado cllnialc, 623.

Colored population of United States, 376.

Coloring-matter, animal, 463.
Columbines, 394.
Comet &, 3883 (Brooks), 449, 450; of 1882.

290; orbit of, 280; Pods-Brooka, 666,

683; elliptic elements of, 654.

Comets, spectra of, 363.
Commercial science, bureau of, 340.
Complex variable, functions of, 308.
Conchology, 658.

Conductivity, unipolar, 136.
Congress of Americanists, 667.

Connecticut River, 118; waters, oyet«r
farming in, 376.

Consolidation of bulky materials, 331.
Constant, solar, 44, 496.

Consumption, cure of, 426, 457, 682.

Contagia, study of, 212.

Continental tyue, 321.

Cook, C. S. The use of the spectroficope

in meteorology, ill. 488.

Co-operation between government and
state geological surveys, 314.

Cope, E. D. The evidence for evolution
in the history of the extinct Mammalia,
272; the structure of the skull in Diclo-

nius mirabilis, a Laramie dinosaurian,
338; the trituberculate type of superior
molar, and the origin of the quadrituber-
culate, 338; two primitive types of Un-
gulate, 338.

Copepoda, fresh-water, 39.
Copper extraction process, 248; in cere-

als, 143 ; mattes, 333 ;
prehistoric, .351

;

production of world, 359 ; sulphates of,

10.
Cordierite, 558.
Cormorant, osteology of, 739, 822.

Corn, 335; butt and tip kernels of, 301;
composition of, 290.

Cornell university, electrical science at,

147; mathematical library, special llet,

reviewed, 827.

Corvidae, 265.

Corwin, cruise of, 752.

Cothurnia variabilis, 467.

Cottin, on the fall of a balloon, ill. 189.

CoTJES, E. A bearing of birds' ears, ill.

422, 552, 586.

Coulter, J. M. Development of a dan-
delion flower, 336; some glacial action
in Indiana, 6.

Cox, E. T. Cable-cars for city passenger
traflic, 377.

Crevaux, death of, 151 ; search for, 30,

222, 485; voyages of, in Guiana, 153.
Crico-tbyroid muscle, function of, 165.
Crocker, F. B. Regulation of electro-

motive force, 821.

Ckosbt, W. O. Probable occurrence of
the Taconian system in Cuba, 740.

Crows, prehensile feet of, 265.

Crustacea, phyllopod, 571; phylogeny of,

790.

Cryptogams, synonymy of, 434.
Crystals in bark of trees, ill. 707, 780.

Cuba, mines of, 81 ; Taconian system in,

740; woods of, 780.

Cubics, real roots of, 153.

Cun 793.

Cun^ne, tribes of, 404.
Curare, 534.
Current-meter, 393.
Currents of Pacific Ocean, 117.
Curtoneura stabulans, 697.

Cuspidine, 449.
CulaneouB nerves in mammals, 35.
Cutts, R. r>.,810.
Cyclones, ill. 589, 610, 639, 701, 729, 768.

Cypella, pollination of, 189.
Cypress, American swamp, 38.

Cystoliths, formation of, 35.

Dall, W. H. First use of wire in sound-
ing. 12.

Damage to delicate substances by packing,
fc5Sl.
Dana, J. D. Evidence from southern
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New England agninst the Iceberg theory
of the drift, 390.

Dundelion flower, 339.
DnniHh expeditions In Greenland, l.'>4».

Darwin memorial fund, 341.
Darwin on Instinct, 782.
Date-palms, cultivation of, 4SS.
Davidson, Q., on solar eclipse of Oct. 20,

1883, 838.

Dawson, J. W. Glacial deposits, 321;
rhiozcarps In the paleozoic period, 326;
some unsolved problems in geology, 190.

Deaf and dumb, instruction of, 780.

Deaths from snake.bite, 147.
Decapoda, 793.
Decomposition of water by metalloids,
244.

Deep-sea explorations, French, 484; re-

search, watcr-boltles and thermometers
for, ill. 155.

Deflective eflect of earth's rotation, 135.

Deformation of earth's surface, 183.
Delaland-Guerlneau prize, 3Sd.

Delaware, stratified drift in, 3t21.
DeLong records, reviewed, ill. 540.

Dendroeca aestiva, 302.
Denmark polar meteorological station, 840.

Dentine, S84.
Dentition, laws of, 464.
Design arguments, 309.
Deulzia scabra, 335.
Developer, concentrated, 6.
Devonian formation, paleontology of, 836.

Devonshire caverns. 562.

Diaphragm, development of, 833.
Dickson expedition, '28,

DIclonius mirabills, 338.

DIdymoplexIs, pedicels in, 12.5.
Difierential equation, 410; partial, 441.
Digestion of meats and milk, 303.
Dlgltallne, action of, on heart, 530.
DiLLER, J. 8. Notes on the geology of
the Troad, 255.

DiMHocE, Q. The Arago laboratory at

Banyuls, ill. 556.

Dipterous larvae in man, 697, 494,
Direction, mechanism of, 554, 6'22, itt. 655;
of growth in plants, 5; sense of, 739.

Disease, germ-theory of, 666; germs of,

384.

Dissociation of brass, 178; of salts, ill.

283.
District of Columbia, litbology of, 563.
Division, new rule for, 783.

DoDOE, J. R. Enhancement of values in

agriculture by reason of Don-agriculturat
population, 378.

Doetsch copper extraction process, 248.
Dog, intelligence of, 822.

DoLBEAR, A, E. The conditions neces-

sary for the sensation of light, 214; the
static telephone, '285.

Domes, rotation of, 280.

Domestication of horses, 130.
Dora coal-field, 794.

Dorset, J. Q. Marriage laws of the
Omahas and cognate tribes, (It. 599;
Osage war customs, 368.

Double stars, list of, 66.

Dowson's gas, 445.
Drainage system of Iowa, 762.

Drift, iceberg theory of, 390; in Delaware,
221.

Dddlet, W. R. An abnormal orchid,
Habcnarla hyperborea, 335; origin of

the flora of the central New York lake
region, 336.

Dudley ob8er^•atory, Albany, N.Y., 449.

Dvorak, v., on acoustic rotation appara-

tus, ill. 818.

Dyer, C. B., 118.

Earth, density of, 175; formations, 367;
mass of, increase of, 820.

Earthquake at New Madrid, Mo., in 1811,

3-24; at Ischia, (/(. 396.

Easier Island, 213.
Eastman, .J. R. Internal contacts in

transits of the Inferior planets, 239.

Echinella articulata, 333.

Eclipse expedition, French, 591 ; of 1382,

11; solar, of May 6, 1883, '237, 241.

Eclipses and terrestrial mainietlsra, 451 ; of
Jupiter's satellites, 40, 173.

Economic entomology, 406; in England,
149.

Eddy, U. T. Kinetic considerations as to
the nature of the atomic motions which
probably originate radiations, 76, 123:
radiant heal, 793; the kinetic theory of
the specific heat of solids, 284, 4'24.

Egbert, U. V. Elliptic elements of comet
I'ons.Brooks, 654.

Eggs, birds', while of, 322: yolkless arll-

flcial, 3'^3.
Egypt, ancient, flora of, 39.
Egyptian mechanical methods, 467.
Electric head-light, 509: light on ttie Al-

batross, ill. 642, 671, 705; railway, 636;
stop for steam-engines, 46: tram-cnr,
696.

Electric-lighting, 240 ; engine for, 107 ;

fire risks of, 781 ; machines, 106, 452.
Electrical dinners, '254; signals, ill. 823.
Electricily, atmospheric, 291.
Electro-raagnels, 16,

Electrolysis of bismuth solutions, 141.
Electromotive force, regulation of, 821;
Ihermochemical properties of, 177.

Elliot, S. L. Variations in butterflies,
353.

Ellipse, perimeter of, 265.
Elliptic functions, .>42.
Ellis's North-.'Vmerican fungi, 855.
Emblematic mounds, 386, 366.
Emerton. J. 11. The model of Archi-

teuthis at the Fisheries eihibilion, 683.
Empholite, 450.
Endowment of biological research, 504.

Engineers, civil, Ameiican society of, 75.

100; mechanical, American society of,

62, 267.

Engines, compound, 477 : heavy, 309:
of lake steamers, 1,39; simple and com-
pound, 384 ; spherical steam. 544 ; two-
cylinder compound, 543.

English law, 408: sparrow, trick of, 201.

Ephlppiids, chai-acters of, 6.'>.

Epidemic diseases in plants, 334.

Epidermal glands of caterpillars and Ma-
lachius, SifO; membranes, ligniflcation
of, 123.

Epithelium, pulmonary, 97.
Equations, algebraical, 409; diS'erential,

410, 441: elliptic differential. 238:
linear diB'erenlial, 134 ; of equilibrium,
38'i : of third degree, 44.

Equilibrium, function of, 458; equations
of, .382.

Eroding power of ice, 320.

Eskimo stone pyramids, 782.

Ethnology, 439: of .Alaska, 667; of Yun
nan and Shan country, 500 : Roumanian,
1,33.

Euphausiacea, 791, 793.

Evans, (i. \V. Radiometers with curved
vanes, 215.

Evolullon, 659; evidence for, in history of
extinct Mammalia, 272.

Exuarimental method In ecience, 683.
Explosive, new. 196.
Explosives, nature of, 667.

Eye, embryology of, 91.

Eyelid, human, 36.

Factory acts, 485.

Falry-rlng.*, 16.
False cKiims, 13.

Family registers, 599.

Farlow, W. O. RelaltoDs of certain
forms of algae to disagreeable tastes and
odors, 333; the spread of epidemic dis-

eases in plants, 334.

Farquhar, II. Experiments in binary
arlthraetic, 755.

Fut, absorption of, by lymph-cells, 192 ;

origin of, 4(M>.
Fattened animals, maintenance of, 912.
Fceding-nilions, 145.
Fell, J, B., on alpine railways, 684.

Felspars in rocks, 330.
Fergusson's Partiienon, reviewed, 740.

Ferryboat, enormous, 412.
Fertilization, insects vs., 320; of Lepto-
spermum, 870.

Fertilizer, sulphuric acid as, 33.1.
Fertilizers, effect of, on oats, ,%50: for

tobacco, 516: nitrogenous, 549.
Ficaria, sterility of, 568.
Fieldclubs and local societies, 1.

Figures, symmetrical linear, produced by
reflection, //. 36.

FInley's Tornado studies, reviewed, 403.

Fire risks of electric ligblinE, 781.

Fish-commission Bleamer .\Tbalross, III. 6,

66.

Fishhooks, bono, ill. 653.

Fisheries exhiblllon, international, 1'29,

ill. 155.612; beavers at, 23 ; mollusks at,

128,43! ; water-boilles and thermome-
ters for deep-sea research at, ill. 145;
zoology at, 180.

Fisheries' of British Columbia, 342 ; sal-

Flshes'of Batstoe River, 103.
FlsK, S. A. Climate in the cure of con-
sumption, 426, 457.

Flarosteed, 666.
Fletcher, .Alice C. Observations on the
laws and privileges of the gens In Indian
soclelv, 367; symbolic earth formations,
367.

Fletcher, R. Human proportion, 539.
Fletcher's Human proportion, reviewed,

364.

Flexure corrections of meridian circle,

239; of broken transit, 1.
Flora, fossil, of Greenland, 440; of New-
York lake region, 336.

Florida, reefs, keys, and peninsula of, 764.
FIOBcularia, 88.

Flow in rotary pumps, '292.

Fluorite, crystals of, 148.
Fluosilicates, hardening limestones with,
311.

Flynn's Hydraulic tables, reviewed, 627.

Fodder, sunflower cake as, 558.
Folk-lore in the Panjab, 859 ; society, 92.
FOLWELL, W. W., address of, before
American association at Minneapolis,
227.

Forbes, S. A., on diseased caterpillars, 488.
Forest-trees of Arkansas, 342.

Forestry congress, American, 117; science
of, 698.

Fossil flora of Greenland, 440.

Foye's Chemical problems, reviewed, 627.
Frazer, p. Lewis's Geology of Phila-

delphia, '269, 540.

French association for the advancement of
science, 389; eclipse expedition, 591;
geographical explorations, 596; law,
408.

Frisbie, E. Orbit of the great comet of
1882, 280.

Fritts, C. E. New form of selenium
cell, with some remarkable electrical
discoveries made by its use, 283.

Frog, bird-eating, 148 ; palate of, nerves of,

68.
Frost, effecl of, on fire-plug casings, 411.
Fruit-insects, 174.

Fuchslan functions, 506.
Fulminating compound, 198.
Functions, elliptic, 542 ; real, 389 ; theory

of, 41.
Fundamental catalogue of the Berliner
jahrbuch. 411.

Fungi, British, 346: Iowa, 22; North
American, 255 ; Ohio, 24, 425.

Fungorum, Sylloge, 345.
Fuze, time, for artillery, 9.

Gaoe, S. H. Pharyngeal respiration in the
soft-shelled turtle, .\spiaonectessplnlfer,
338. Sec also Wilder, B. G., and Gaoe,
S. H.

Gaoe, d. H., on cataloguing, labelling, and
storing microscopical preparations, 465.

Gallbis, 194.
Gallcia, petroleum from, 510.
Gallinae, sternal processes In, 622.

Gallon's Human faculty, reviewed, 79; pro
posed family registers, .599.

Galvanometer, calibraUon of, ill. 232.

Games, Japanese, :t66.

Gamma-dichlordibromproplonic and gam
ma-dlchlorbromacrylic acids, 288.
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Gases evolved during conversion of grass
into hay. 109.

Geddings, W. H. Climate in the cure of
consumption, 6S2.

Geikie's Geology, reviewed, S23.

Gelatine tilm, 135.
Genital armature of Lepidoptera, 30.
Gene in Indian society, 367.

Geodetic association, international, of

Europe, 656; report of committee of,

604.

Geographic control of marine sediments,
ill. 560; explorations, French, 596;
names, 28.

Geologic age of Atlantic Ocean, 666;

changes in Alaska, 655, 394; commis-
sion of Spain, 148 ; formations, syn-
chronism of, 739, ill. 794, 363 ; map of
Spain, 29; subjects, reports of commit-
tees on, of American association, 314.

Geologists, international congress of, 314.

Geology, 823; of Belgium, 14; of Green-
land, 539; of Pennsylvania, 49; of Phil-

adelphia, 269, 402, 540, 652; of the
Troad, 255; unsolved problems in, 190.

Gephyreans, anatomy of, 93.
Germ-layers of rodents, 191.
Germ-theory of disease, 666.

German survey of northern heavens, 229.

Germicide value of therapeutic agents,
433.

Germs of disease, 385.

Geyser comparisons, 101.

Gibraltar land-shells, 370.
Gilbert, G. K. Drainage system and

loess distribution of eastern Iowa, 762;

pre-Bonneville climate, 170.

Glacial action in Indiana, 6; age, ice in,

436; boundary between New Jersey and
Illinois, 316; cai5ons,315; clays at Alton,
111., 327; dam at Cincinnati, 319; de-
posits, 321; epoch in Minnesota, 319;

man, evidences of, 437; man in Minne-
sota, 369; period, Connecticut River in,

118 ;
phenomena in Boyd county, 654.

Glaciation of North America, 316.

Glands, epidermal, of caterpillars, 350.
Glutamin in beet-juice, 517.
Glycerine, reconversion of nitro-glycerine

into, 318.
GoDWiN-AusTEN, H. H. The Himalayas,

593.

Gold in limestone, 270.
GooDE, G. B. The international fisheries

exhibition, 129. ill. 612.

Gottsche's Pebbles of Schleswig-Holstein,
reviewed, 443.

Gould, B. A., 451, 660.

Government as a publishing-house, 31.

Grain, damage to, by wetting, 181.
Granites, Minnesota and New England,

324.

Granton quarry, 413.

Grants for scientific purposes in England,
549.

Grape-mould, oospores of, 563.
Grasses, protogyny of, 236.
Gravitation, influence of, upon growth in

plants, 5.

Gi'avity and cell-division, 190.
Grat, E. The static telephone, 286.

Great Basin, field-work of division of, 633.

Greely relief expedition, ill. 412.

Green's Eureka, reviewed, 109.

Greenland, colonization of, 29; Danish ex-
peditions in, 150; exploration of, 451 ;

fossil flora of, 440; geology, 539; Graab's
investigations in, 433 ; inland ice of, i^^

732.

Greenwich observatory, 103.

Growth in plants, 5; influence of atmos-
pheric pressure on, 188.

Guano, aves, 548.
Guatemala, explorations in, 263.
Guiana, voyages in, 153.
Guilds, history of, 469.
Guinea, Poriuguese, 563.
Gulf Stream, explorations in region of,

153.

Gun with hexagonal section of bore, 696.

H., A. P. Letters in a surface film, 309.

H., H. A. Sxm -spot observations, 72.

Habenaria hyperborea, 335.

Haeckel's Ceylon, reviewed, 825.

Haemoglobin in blood of Brancbiopodu,
38.

Hafgygia, 21.

Hai.k, H. The Iroquois institutioDB and
language, 496.

Hale's Iroquois book of rites, reviewed,
270.

Halite, 555.
Hall, E. H. Aurora! experiments in

Lapland, ill. 819.

Hall, I. H., on the Arabic translation of

the Bible, 651; on the temple to Zeus
Labranios in Cyprus, 651.

Hall, J. Preliminary note on the micro-
scopic shell-structure of the paleozoic
Brachiopoda, 325.

Halsted, B. i). A combination walnut,
ill. 761; notes on sassafras-leaves, ill.

491 ; a strange sassafras -leaf, ill. 684.

Hamilton group of Pennsylvania, 327,

399.
Hamlin, F. M., on microscopical examina-

tion of seminal stains on cloth, 465.

Hardness in water, estimation of, 143.
Harrington's Life of Sir W. E. Logan,
reviewed, 573.

Harrisse on early American cartography,
115.

olle

,339.

Harvard university, instruction in chemis-
try, 91; Lawrence scientific school, 342.

Hastings, C. S. See Holden, E. S., and
Hastings, C. S.

Hausmannite, artificial, 13.
Hawaii, rainfall at, 353.
Hay, conversion of gi-ase into, 109.
Haynes, H. W. Alnwick castle antiqui-

ties, 136.

Heart, development of, 579 ; and alcohols,

96 ; heat, influence of pressure on, 210 ;

systole and diastole of, 584.
Heat-dissipation, 581.
Heating by exhaust-steam, 140.
Heavens, northern, survey of, 229.

Heer, Oswald, 550; portrait, 583.
Heer's Fossil flora of Greenland, reviewed,

440.

Heilprin, a. Synchronism of geological
formations, ill. 794.

Heilprin, Angelo, 581.

Helices, British, 535.
Heliostat, new, ill. 285.
Hell's observations of transit of Venus in

1769, 219.

Henderson gas-furnace, 80.
Hendricks, J. E. Deflective effect of the

earth's rotation, 135.

Herndon, C. G. Specific gravities of
sea-water determined on the Albatross,
618.

Herrick. F. H. a reckless flier, 222;
prairie warbler in New Hampshire, 309;
trick of the English sparrow, 201.^

Herrick's Types of animal life, reviewed,
688.

Herschel on star-gauges, 117.

Hertwig, O., on the origin of the meso-
derm, ill. 817.

Hessian fly, 337.

Hicks, Henry. St. David's rocks and
universal law, ill. 167.

Hicks's Critique of design arguments, re-

viewed, 309.

HiLGARD, E. W. The practical value of
soil-analysis, 435.

Himalayas*, 593.

Hinds, J. I. D. Sence of direction, 739.
HiNRicHS, G. Remarks on the tracings
of self-registering instruments, and the
value of the signal-service indications
for Iowa, in June and July, 1883, 285.

Hirudinea, nervous system of, 456.
Histology of insects, 430 ; systematic, 88.
Hitchcock, C. H. The early history of

the Nortb-American continent, 293.
Hitchcock, R. "Water-bottles and ther-
mometers for deep-sea research at the
international fisheries exhibition, ill.

Hoangnan, 754.

Hoe-shaped implement, 179.

Hoek, P. P. C, on oyster-culture in Hoi
land, 79.

Hogs, ppecies of, 302.
Holbrook, M. L., on the termination of

the nerves in the kidneys, 465.

HoLDEN, K. S. A Kystem of local warn-
ings against tornadoes, 521 ; Bremlker't*
Logarithmic tables, 174; errata in cata-

logues of stars, 221; the fundamental
catalogue of the Berlinerjahrbucht 711

;

rch for Crevaux, 222; th6 total

List of new double stars discovered at

Caroline Island, 66.

Holder, J. B. The right whale of the
North Atlantic, 132, 266.

Holland, oyster-culture in, 79; zoologleal
station, ill. 618.

Honigman's locomotive, 474.
Hop-vine borer, 159.
Hopkins, E. W., on Manu, 651.

Horn, G. H. John Lawrence LeConte,
portrait, 783.

Horse, domestication of, 130; Indians
and, 73.

Hough, F. B. The methods of statistics,

371.

Hough, G. "W. Physical phenomena on
theplanet Jupiter, 240; The rotation of
domes, 280.

Hovet, H. C. Oyster farming in Con-
necticut waters, 376.

HowLAND, E. P. The application of ni-

trous oxide and air to produce anaesthe-
sia; with clinics on animals in an experi-
mental air-chamber, 338.

Hot, p. R. The tornado at Racine, May
18, 1883, 281.

Hull on the geological age of the North
Atlantic Ocean, 666.

Human faculty, 79; proportion, 354, 539.

Humblebees vs. field-mice, 470.

Humboldt fund of Berlin academy of sci-

ences, 180.

Humerus, perforated, 336.
Humming-birds, flight of, 436.

HrNT, T. S. A classification of the nat-

ural sciences, 279; false claims, 13; the
pre-Carabrian rocks of the Alps, 322;
the pre-Cambrian rocks of Wales, 403;
the serpentine of Staten Island, New
York, 323.

Huntington's logarithm tables, 29.

Hunyadi Janos water, 754.

Huranbee, laterite from, 337.
Hurricanes, August, 635.

Hybrid between gayal and zebu, 101.
Hydrates of chlorine, 11,
Hydraulic tables, 627.

Hydrography of Siberian Sea, 430.
Hydroid polyp, new, 36.
Hydrokinone, 368.
Hygrometer studies, 391.
Hymenoptera, 157.
Hyperelliptic functions, 314; integrals,

471.
Hypertrichosis, 605.

Ice age, Minnesota valley in, 318; dam at

Cincinnati, 436; eroding power of, 320;
of Greenland, ill. 732; thickness of, In

glacial times, 685.

Iceberg theory of the drift, evidence
against, 390.

Icetanders, calendars of, 782.

Icterus Baltimore, 302.

Idaho, fauna of, 66.
Ideas of motion, 713.

Igloo of Innuit, ill. 182, 216, 259, 304, 347.

Iguanodons, fossil, 451.

Illinois birds, 382 ; state laboratory of
natural history, 483, 698.

Illumination, dark-field, of lines on gloss,

240.

Ilyanassa obsoleta, bifurcate tentacle In,

622.

Implements, natural history of, 43.

Impregnation of ovum, 583.
India, archeology in. 809.
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Indinii court«liip, 377; grave, 105; eur-
vcys, l-iO.

InJinna, i;l:irial nciion In, 6; state univer-
(»ity, 116. oor., 685.

Itiilians, Xorth-Americnn, 73.
Indigo group, corapound«i of, 511.
Indlvidimlity, origin of, 331.
Indrapiirn, a-icent of, 373.
InAfcUon, points of, 105.
Infusoria, 467.

iNOEn^oLi., E. Troe-growth, 569.

Innuil. igloo of. ;//. 18*2, 216, 259, 304, 347.
Insect fungi. 3(i9.
Insects, American paleozoic, GO ; o1a«8ifi-

cation of. 457 ; histuiogy of, 430 ; pro-
tection against. 3TA ; vs. fertilization, 330.

Inspired science, 109.

Instinct, 782.

Ilistrumenttt, self-registering, 285.

Integrals, liyperelliplic, 471.
Inti^'lligence of American turret spider, 43;
of birds, 301,

International congress of geologists, 314;
exliibition to illustrate lioalthand educa-
tion, 839; lisherics cxltibition, 129, ill.

156,612; prizes at, 606; geodetic associa-
tion of Europe, transactions of, reviewed,
656; geodetic commission, 814.

Intra-niercurial planet, 605.

Invention, oriirin of, 779.

Jolite, .558.
Iowa academy of sciences. 607; drainage
system and* loess distribution of, 762;
ftingi, 33; water-lime group in, 323;
Treather bulletin, 254,810; weather ser-

vice, 27, 339.
Iris, innervation of movements of, 438.
Iron in mounds, 304; manufacture, gas-
eous fuel in, 346.

Iroquois, 134; boofe of rites. 270; institu-

tions and language, 496.

Iirliability of spinrd cord, 433.
Ischia, cartliquabe at, (7/. 396, 485.

Isopoda, 793; of Blake dredgings, 574.

.Jacobs, F. O. Change of birds' notes,
167.

Jacohson, organ of. in Ophidia, .101.
Jame?*, J. F. Achenial hairs of Senecio,

201; dissemination of Thlox, 496.
iTanssen, J. French observations on the

solar eclipse of May 6, 1883. 241.

Janssen. V. J., on the French eclipse ex-
pedition, 591.

Japan, meteorological observatory of, 253;
population of, 3(i<>.

Japanese games, 366.

Ja^tuow, J. The mechanism of direc-
tion, ill. 655.

*Tava earthquake, map, 469, 725.

Jeannelte, voyage of, ill. 540.
Jefferson, T. E. A new system for the
treatment of sewer-gas, 379.

Jeffries, J. A. Osteology of the cor-

roorant, 739; sternal processes in Oul-
linac, 622.

Jeremelcftite, 350.
Jews In Africa, 154.
Johns Hopkins university biological labo-

ratory, 147, 209; chemical laboratory,
149; circulars, 341; fellowHhips, 341;
physical laboratory, 146, 254; special
lectures, 253.

Joly's Man before metals, reviewed, 626.
JuRn.\N, I>. S. Museum of the Indiana

university, 685.

Jnglnns nigra, 761.

Ji'LiEN. A. A., and Bolton, IT. C. The
singing beach at Manchester, Mass., 325.

See also Bolton, H. C, and Julien,
A. A.

Jupiter, n?«trophypica! observations of, 173;
phvr<ical phenomena on, 240; satellites

of.'40, 173.
Jutibli type of face, 406.

Kabvles, sociology of, 393.
Kalmias, 201, 267.' 309.

Kame rivers of Maine. 319.

Kansas, State university of, 90, 340.
Kapoc, 764.

Kellicott. D. S. Tsephenus Lccontel

:

the external anatomy of the larva, 337.

Kellicott. D. S., on stalked infusoria in
craylish. 465.

Kennedy, \V. S. The Influence of winds
upon tree-growth, 470.

Ketones, compounds of, with hydrazine,
78.

Kidney, cilia in, .'ISl ; circulation in, 4f 9.
Kinetic theory of melting and boiling, 284

;

of specific heat of soli.ls, 284, 424.
King, F. H. A dog plans and executes
with reference to the future. 822; au-
rora, 472; the intluenco of gravitation,
moisture, and light, upon tbe direction
of growth in the root and stem of plants,

KiNNicfTT, L. r. * Bex magnus,' 345.
Kinship, notation of, .'>33.

KiKKWooD, I>. The relative ages of
planets, comets, and meteors, 12.

Kitchens of the east. 369.
Kneelam), S. Prehensile feet of the
crows, 265; the wild tribes of Luzon,
Hi. 622.

Koch. Report of the Qerman cholera
commission, 675.

Kola. 780.

Kongo, 55 ; basin, muatiamvo of, 56.
Konkolv's Astronomical instruments, re-

viewed, 202.

Kummer's surface, 541.

Lagenellft nobilis, 22.
Laminaria. 21,31; Andersonii, 21; Clou-

stoni, 21 ;
platymeris, 21,

Lamprey, development of teeth in, ill.

731.

Land-holding, 73; history of, 768.
Langle, Fleuriot de, 148.

Langley. J. M'., and McGee. C. K.
The sub-aqueous dissociation of certain
salts, ill. 288.

Langi.ey, S. p. An interesting sun-spot,
HI. 266.

Language, teaching, to brutes, 682.

Languages, 4.19.
Lankester, E. R. The endowment of

biological research, 504.

Laramie plants, 517
Lasius tlavus, 143.

Laterite from ITuranbee, 337.
Lawrence scientific school embryological

laboratory. 342.

LeConte, John. Solar constant, 44.

LeConte, John Lawrence, 696, portraiU
783; collections of, SOS.

LeConte. Joseph. The reefs, keys, and
peninsula of Florida, 764.

Ledger's Sun and its planets, reviewed, 17.

LEii)Y, J. Crj'stals in the bark of trees,
ill. 707.

Leidv. J., on Manayunkia speciosa, 762;
on'rrnatella gracilis, ill. 789.

Lepidium, 105; seeds of, 202.
Lepidoptera, genital armature of, 30.
Leptocpermura, fertilization of, 370.
Lesley, J. P. Wright's ice-dam at Cin-

cinnati, 436.

Leasar's expedition toward the Oxus, 840.
Lessei's, F. de. Freoch geographical

explorations, 596.

Levelling, spirit, errors in, 369.
Lewis, H. C. Geology of Philadelphia.
402, 652; the great terminal moraine
across Pennsylvania, ill. 163.

Lewis'sGeologyofi'liiladelphia, reviewed,
269.

Libinia, anatomy of, 373.
Library, public, of Cincinnati, 484.
Lick observatory, 29; trust, 609.
Licking valley, pebbles In, 436.
Life insurance, 376.
Light, inllueuce of, upon growth in plants,

5; sensation of, 214.

Lightning, origin of, 304 ; singular, HI.
1.35.

Ligula Mansoni, 721.

Lime-juice in pcmmican, 471.
Limestone, gold In, 370.
Limestones and marbles, 203.

Linear substitutionn, 473.
Linnaean society of Xew .SouthWales, 370.
Lintner, J, A. The cfainch-bug in New
York, 540.

Liquids, molecular volume of, .147.
Llleniture of chemical elements, 287; of

pollination, 341.

Lithiophilite, 483.
Lilhology, journalistic, 114; of District
of C()lumbia, 553.

Liver, development of. lOO.
LocKWooD, S. A bifurcate tentacle in

Ilyanassa obsoleta, 622.
Locomotives, compoimd, 49; in Europe,
4751 electric headlight for, 509; fire-

less, 474.
Loess at Alton, 111., 327; distribution of,

In Iowa, 762.

T-ogan, Sir William, 573.

Log.irilhmic tables, 174.

Lolos of central China, 405.
London anthropological institute, 540.
Lonicera liivolueraia, 802.
Lophoga^ttriila, "93.

LorillardCity. 300.
LovEwRLL, J. T. Tornado at Racine,

1883.281.
Luminous paint, 698.

Lungs, air-tight, 100; development of,

lOO.
Tjixotype process, ill. 809.

Luzon, wild tribes of, ill. 522.
Lymphatic vessels. 402.
Lymphatics of periosteum. 63.
Lvon, D. (t. Itecent Babylonian rescarcb,

40.

Lysimeter record, 290.

Mabery, C. F., and Xicholson, H. H.
On v-dichlordibrompropionic and -y-di-

chlorbromacrylic acids, 288.

Mabery. C. F.. 452.
McAdams, W. a new vertebrate from
the St. Louis limestone, 327; animal re-

mains from the loess and glacial clays at
Alton, III., 327; the great mounds of
Cahokia, 365.

McCalla, A., on verification of microscop-
ical observation, 465.

McCoofc, H, C, on the intelligence of the
American turret spider, 43.

Macpaulane, J. 'J'he 'earthquake' at
New Madrid, Mo., in 1811, probably not
an earthquake, 324.

McGee, C. K. See Langlet, J, W., and
McGbe. C. K.

McGee, W. J. Glacial citfions, 315.

McGee, W. J., on drainage system and
loess distribution of Iowa, 762.

McKay, Charles Leslie, t>35.

Macloskie, G. Macloskie's Elementary
botany, 105; seeds of Lepidium, 202.

Macloskie's Elementary botany, 105; re-

viewed, 13.

Macrobiotia, 103.
Madagasciir, 38.
Magnetic observations, HI. 58; survey of

Missouri. 251.

Magnetism, terrestrial, 451.

^(agnetophonc, 250, ill. 302.

Magyars, origin of, 103.
Mablcmutfi, 607.

Maine building-stones, 481; kame rivers
in. 319.

Maize ensilage, proteinc of, 387 ; kernels,
structure of, 334.

Malagasy place-names, 330.
Mammalia, extinct, evolution in history of.

Mammals, color-markings of. 104.
Man. antiquity of, 779; before metals. 626:
dipterous maggots In,,494 : glacial, 437

;

glacial, in Minnesota, 369; region of
evolution of, 70; place of, in nature,
533.

Manatee, epiphyses on vertebrae of, 311.
Manayunkia speciosa, 762.
Manchester, singing beach at, 325.
Mandrill, birth of. 498.
Mann, W. Impregnation in the turkev,

105.

Manures, Influence of, on soil. 111; rela-

tion nf, to seed, 513; phosphatic, in

drought, 180.
Manuring oats, 361 ; with potash salts,

300.
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Marcou. J. B. The affinities of Richlho-
feniu, 10:i.

Marey. E. .T. The physiological station

of Piirifl, ill. 678, 7m.
M:irine yedimenls, control of. Hi. 560.

Marriage lawa of Oiuahae, ill, 599.

Martin. H. N.,*209.
Maryland oyster commission, 665.

Masai people, 503.
Mason, O. T. The Charnay collection at

'W'aabin^iton, 368; the scope and value of
antliropological studies, 358.

Massachusetts agricultural experiment-sta- 376.

tion, 636; institute of technology, Bos- Mohawks, life £

ton, 449, 605. Moisture, influ

Mastodon arverneneis, 3S6. plants, 5.

Mathematics, obligations of, to philosophy, Molar, superior,

477,502.
Maturation of mammalian ovum, 583.
Maudsley's Body and will, reviewed, 600.

Mavia tribes of negroes, 407.
Maxwell, S. A. The formation of tor-

nadoes, 620.

Maynard's Manual of taxidermy, re-

viewed, 312.

Mechanical engineers, society of, 62, 267;
methods, Egyptian, 4G7.

Mechanism of direction, 554, 622, ill. 655.

Medal of Imperial geographical society,

118.

Medical profession in England. 667.

Mediterranean MoUusca, 136; oysters,

430.
Medusae, American, life-history of, 489,
Meehan, T. Rapid geological changes in

Alaska, 655.

Melanippe montanata, 55.

Mell, y. H., jun. Method for making
electrical signals, ill. 823.

Melophorus Ba^oti, 143.

Melospiza melodia, 303.

Melting, kinetic theory of, 284.

Mendenhall, T. C. a method of dis-

tributing weather forecasts by means
of railways, 252.

Mentzelialaevicaulis, 134.
Meridian circle, flexure corrections of, 239.

Merorayza americana, 833.

Merovingian grants of immunity, 470.
Merrijian, G. B. Illustrative apparatus

for astronomy, ill. 218.

Mesoderm, composition of, 11; origin of,

ill. 815.

Mesogonistius cbaetodon, 722.

Metalloids, decomposition of water by,
'44:4:,

Meteoric iron. 233.
Meteorite in Argentine Republic, 386.

Meteorological notes, 364; observatory of
Japan, 253; station at Orange Harbor,
384.

Meteorology, Bavarian, 351; elementary,
226; in Ohina, 390 ; of St. Michaels, 61;
spectroscope in, ill. 488; tbeoretical, 767.

Meteors, November, 713; observation of.

Metre of archives, relation between, and
imperial yard, 250.

Metrical standard of mound-builders, 365.

Micrococcus, 483.

Microscope, treatise on, 313.

Microscopic life, rare forms of, 438; sec-

tions, reconstruction of objects from,
531.

Microscopical diagnosis, 83.

Microscopists, American society of, 117,
465.

Milk, preserved, 144.
Mill-engines, 7.
Miller manual labor school, 606.
Miller- Hauenfels's Theoretical meteor-

ology, reviewed, 767.

Milne, John, 341.
Mimicry, 338.
MiNEH. R. H. Fishes obtained by the

TeripatuB, ill. 306; composition of the
mesoderm, 11; histology of insects, 430;
origin of the meeoderm, f/^. 815; primi-
tive streak of vertebrates, 105.

Mirage, 5.
Missionary work, French, 335.
Missouri, magnetic survey of, 251; river,

descent of, 518 ; weather service, 26.

Mitla, notes on, 286.
Mitra cryptodon, 207.

MixTER, C. S. The increase of the
colored population of the United Slates,

of, upon growth in

Alba , 617

MinL'ial rL'r^ources of United States, 413.
MiiKials iVum Amelia county, Va., 338.
Minrsuf Ciil.a, 81.
MiiiinL' ix'L'inri. I'l-escott, 83,
MinnrM'tii, L'l:i<i;.l epoch in, 319; granites,

324; vaik'y in iceiige. 318; weather, 262.
MlNOT, C. a. Balfour's last researches on

Molecular volume of liquids, 547.
Mollusks, abyssal, 37, 308, 453; of
Caucasus, 330; extramarine, of New
Guinea, 490; at Fisheries exhibition,

138, 431; Mediterranean, 136; notes
on. 59; use of, 587.

MoncePs, du, Electro-magnets, reviewed,
16.

Mongols, hospital itj' of, 148.

Montgoltiers' monument, ill. 517.

Moraine, terminal, across Pennsylvania,
ill. 163; west of Ohio, 317.

Moraines, 321.

Morin, 666.

Morse, E. S. A new plan of museum
case, 333; in-door games of the Japanese,
366; methods of arrow release, 369;
Mya arenaria: its changes in pliocene
and prehistoric times, 336; papers of. at

Minneapolis, 437; the kitchens of the
east, 369; the utilization of the sun's
rays for warming and ventilating apart-
ments, 283.

Morse's papers at Minneapolis, 437.

Morton's Heroes of science— astronomers,
reviewed, 623.

Motion, ideas of, 713.

Motor-nerve endings, 163,
Motors, prime, 443.
Mouchez on the Paris observatory, 131.

Mound-builders identified, 365; metrical
standard of, 365; pipes of, ill. 258.

Mounds, emblematic, 365, 366; iron in,

304; Missouri, 366; of Cahokia,365; of
Wisconsin, 378.

Mountain sheep, 210,

Mourlon's G-eology of Belgium, reviewed,
14.

Mouth of vertebrates, 33.
M'tesa, death of, 403.
Mucor racemosus, 112; tenuis, 112.

Mucors, zygospores of, 133.
MuUer, Hermann, 484; portrait, 487.

Muraenopsis tridactylus in captivity, ill.

159.

MuRTFELDT, M. E. Periodicity of Sab-
bacia angularis, 335.

Musca vomitoria, 430.

Muscle-fibres, development of, 358.
Muscovite, enclosures in, 183.
Museum case, new, 333.
Music, Aztec, 305,
Musical sand, 713.

Muskoki strategy, 440.
Mya arenaria, 336, 740.

Mycedium, 88.

Mysidacea, 793.

Mythologic parallels, 504,
Mythology, Navajo, 468.

Naples zoological station, 93.

National academy of sciences, November
meeting of, 669 ; observatory, 415 ; scholar-
ships, English, 385; traits in science,
455.

Natural sciences, classification of, 279.
Navajo mythology, 468.
Naval observatory. See U. S. naval obser-

vatory.
Neale, D. H. O'Neale. The national

railway exposition, ill. 3, 32, 97, 125,
417.

Nebalia, 793.

Nebraska, fresh-water shells from, ill. 808.
Nelson, E. T. From superstition to hum-
bug, 739.

Nemertenn proboscis, homology of, 348.
Neraertlnes, spermatogi-nesls of. 95.
Nerve-endings in caudal akin of tadpoles,

379.
Nerves of human eyelid, 36.
Nervouscentres, histology of, 578; sysleiu

of Siphonophores, .571.
Neumayr's plan for a Nomenclator pnlae*

ontoIogicuH. 778.

Newberry, J. S. The ancient gtaciation

of North America: its extent, character,
and teachings, 316; the eroding power of
ice, 320.

Newcosib, S. The psychological mechan-
ism of direction, 554; the units of maea
and force, 493.

Newcomb, S., 451; on Hell's observationH
of the transit of Venus in 1769, 219.

New-England Brachyura and Anoraura,
257; granites, 324; ice in glacial times,
685.

New Guinea, 119, 324 ; mollusca of. 490.
New Jersey state microscopical society,

373, 494 ; mound-builders* pipes in, ill.

258.

New Madrid, earthquake at, in 1811, 324.

New-York agricultural station, report of,

reviewed, 687; lake region, flora of, 3S6.

Niagara River, history of, 315.

Nicholson, H. H. See Mabekt, C. F.,

and Nicholson, H. H.
Nickel extraction. 347.
NiPHER. F. E. Magnetic survey of Mis-

souri,251; plan for a state weather ser-

vice, 252; tornado at liacine, 1883, 281.

Nitrification in soil, 388.
Nitro-glyeerine, 318.
Nitrogen, determination of, 15 ; liquefac-

tion of, 4.
Nitrogenous fertilizers, 549.
Nitrous oxide, application of, to produce

anaesthesia, 33S.

Nomenclator palaeontologlcus, 778.

Nordenskiiild, 451; claims of, 341; on the
inland ice of Greenland, ill. 732.

North America, glaciatiou of, 316.

North-American continent, history of, 293.

Northern heavens, survey of, 229.

Northern notes, 19, 30.
Norton, C. E., addressof, before Archae-

ological institute of America, 646.

Norway, maps of, 184.
Notarchus, shell in, 307.
Notes, African, 87 ; Arctic, 84 ; Asian,
85; on mollusca, 59; northern, 19, 30;
South American, 153.

Notornis, sternum of, 459.
Nottingham records, 171.
Nucleus, division of, in protozoa, 570.
Nudibranchs, researches on, 454,
Nugent, E. Humblebees vs. field-mice,

470; synchronism of geological forma-
tions, 739.

Oats, effects of fertilizers on, 550,
Observation, precision of, 519.

Observatory at Vienna, 92; Greenwich,
103 ; national, 415 ; Paris, 131 ; equa-
torially mounted telescope at, 782.

Odontoblasts, 384.
Ohio fungi, 24, 425 ; mechanics' institute,

S39, 178 ; "Wesleyan university, 91.

Ohm, measurement of, 138,
Oil-sands, Allesrheny, 18.
Olfactory lobes, 90.
Olmecas, 387.
Omabas, marriage laws of, ill. 599.

Ontario, rain-storm in, 373.
Ophidia, organ of Jacobson in, 301.
Opbryocysiis Biitschlii, 143,

Opuntia vulgaris, 381.

Orange Harbor, meteorological station at,

384.

Orchis mascula, 567.
Oregon, fauna of, 66.
Oriental society, American, 651.
Origin of invention, 779.
Orkney-islanders, 465,
Orkneys and Shetland, ill. 743.
Ormerod's Economic entomology, re-
viewed, 406.

Ornamental forms in nature, 298.
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Ornlthologiats', American, coDvention, 342

;

union, 616.

Ornitborhynchufl, lingual sense-organs of,

4<il.
Orographic fVamtiWork of earth, 321.

OrllilD. 326.

0» intermedium of foot, 883.
Osage war cuetomN, 368
OSBOKN, n. Note on I'hyloplidae, 337.

OsBoliN, H. F. Francia liallon's proposcil
family reglBtera. 599; Fraucia Maitland
Balfour, portrait, 299.

Ottawa field.naturallBls' club, SIO; micro-
scopical society, 753.

Ottendorf basalt, 271.
Ovum, mammalian, 583.
Owen, It. The 'continental type;*orthe
normal orography and geology of con-
tinents, 321 : the earth's orographic
framework ; its seismology and geology,
321; the 'stony girdle* of the earth,
43G.

OxUB. 86.
Oxygen, action of, on heart, 588 ; active,

478.
Oyster beds, Chesapeake, ilt. 440; com-

mission, Maryland, 665; culture in Hol-
land, 79; farming, 376; fertilization of,

58: rearing, from eggs, 29$; shell, struc-

ture of, 401.
Oysters, Mediterranean, 430; rearing,

from artlticiaily fertilized eggs, 463.

Pachino, fossils of, 5S4.
Pacific Ocean, currents of, 117.
Pacinian corpuscles, 460.
Packard, a. 8., jun. The specific dis-

tinctness of the -American and European
brine-shrimps. 053.

Packard's Phyllopod Crustacea, reviewed,
671.

Paleontology of Devonian formation, 836.

Paleozoic iusccta, 60 ; rocks of Xebraska,
ill. 808.

Panaraakanal, 607.

Panjab, folk.lore in, 259.
Paiiopeus, development of, 57.5.
Panton, J. H. bilurian strata near Win-

nipeg, 169.

Paper, fire proof, 606.

Papua, north-eastern.SOl.
I'arallel surfaces 383.
Paramecium and tannin, 01.
Paris observatory, 131 ; telescope at, 7S2.

Parker, Charles K., 517.

Parthenon, 740.

I'asscres, anatomy of, 375.
Pasteur's speech at Dole, 414.

Patagonia, exploration of, 254.
Pathological anatomy, 405.

Pawnees. 104.
Pealb, a. C. Some geyser comparisons,

101.

Pebbles, clav, 324; in Licking valley, 436;
of f«chleswigllolstein, 443.

Pekt, S. I>. Game-drives among the em-
blematic mounds, 366; the correspond-
ence between the prehistoric map of
North .\merica and the system of social

development, ;t68; typical shapes among
the emblematic mounds. 365.

Peirce. C. 8. .\ new rule for division in

arithmetic, 78M.

Penuellt, W. The Devonshire caverns
and their contents, 562.

Penhai.low, D. P. lielation of root and
leaf areas; com, SSii.

Pennsylvania, anthracite fields of, 385;
geology of, 49.

Pentastiiinum from Alligator lucius, 573.
Pericardium, development ol, 233.
Periodic I'lmctlons. 3.
Periosteum, lymphatics of, 63.
Peripatus, researches on, til. 306.

Peronosp<ira, :!34; vilicola, 831.

Perspective, modern, 354.

Peters, J. P., on the Phoenician alphabet,
651. ^

Petltot,6. F. S. J., 385.

Petroleum, constituents of, 510.
Petromyzou, 731; pituitary body in, ill,

184.

Pctromyzontids, classification of, 64.
Phalacrocorax bicristalus, osteology of,

ill. 640.

Pbalansterium digitatum Stein, 496.
Phaseolus multiflorus, epicotyl of, 300.
Phenols and phenylamines, 50.
Philadelphia acadimv of natural sciences,
17, 18. 26, 35, on, 1(S3, 204, .36'j,

374. 397, ."iUS, 493, 495, 519, 522 ;

engineers' club, 581. 636, 697, 726, 754,
411 : geologv of, '269, 402, 640, 652.

Phlox, dissemination of, 496.
Phoronis, development of, 455.
Phortis gibbosa. 773.
Phosphates, 109.
Phosphoric acid, determination of, 147

;

soluble and reverted, 416.
Photographing Ueichenbach's flames, 267

;

solar corona, 380.
Phryganidac, 147.

Phycologia Mediterranea, 426*
Phyllopoda, 793.

Phylloxera, 336.

Phylogeny of Crustacea, 790.
Physa prisca, 808.

Physiological station of Paris, ilt. 678,
709.

Phytoptidae, 337.

Pickering, W. H. Surface conditions on
the other planets, 10.

Picro-epidote, '^49.
Pinches, T. (i., on recent Babylonian re-

search, 40.

Pipes, mound-builders', ill. '258.

Pituitary body in Petromyron, ilt. 184.

Placenta, structure of, 5•^8.

Planaria polychroa, embryology of, 349.
Plane triangle, area of, 794.

Planet, discovery of, 209; new, 752.

Planets, comets, and meteors, relative ages
of, 12; surface conditions on, 10.

Plant-life, 544.

Plants, disinfection of, 840; fossil, from
Fort Union eroup, 517 ; marsh and aquat-
ic, 682.

Plateau, J. .\. F., 667.

Pleurotomidae of Sencgambia, 229.
Plumbic oxides, 312.
Poponomyrraex oecidentalis, 773.

PoHLMAN, J. The life.hislory of the Ni-
agara Kiver, 315.

Point Barrow expedition, 517; signal sta-

tion at, 550.

Poisoning, reports of trials for, 754.

Polar stations, 316.
Pollination, literature of, 341 ; of Asclep-

las. 427 : of Cypella, 180 ; of prickly-
pear, 227 ; of liutaceae, 57 ; of willow,
500.

Poncra, 386; contracta, 143.

Pons.Brooks comet, 654, 666; connection
of, with meteor-slream, 683.

Population, colored, of United States, 376;
notes on, 341.

Porpita, anatomy and histology of, 396.
Portland society of natural history, 726;
White Mountain club, 607.

Portugal, archeology in, 764.

Portuguese in .\fricB, 4*^3.

Potash salts, manuring with, 360.
Potato beetle, 3:i7; culture, 615; wild,

analysis of, 712.

Potatoes, hlll-culturc of, 386 ; seed, 514.
Potsdam sandstones, 51.
Powell, .J. W. A classification of the

sciences, 370 ; terraces, 321.

Prairie warbler in New Hampshire, 309.

Pratt, J. , on surface conditions on the other
planets, 10.

Pre. Bonneville climate, 170.

Pre.Cambrlan rocks, 322; of Wales, 403.

Precision of observation, 519.

Prehistoric map of North America, 368;
trepanning. 168.

Prcscott mining region, 82.
Pressure, efi'ect of, on gelatine film, 135;
on valves, 216.

Prickly.penr, pollination of, 227.
Prlestlev's apparatus, :i39.

Prime meridian, common, 451, 696.

Primllive streak, morphology of. 488; of
vertebrates, 106; visual organs, 739.

Pritchard's expedition to Cairo, 30.

Prize essays, 6S3; Kiberi, .•»84; subjects of,

of French academy of sciences. 91.
Prize, Walker. See Walker prize.
Pijevnlski's travels, 207.
Proctor's Great Pyramid, reviewed, 625.
Projectiles, experiments with, 58.

Proportion, huiuan, ;i54.

Proleine, determination of, 146.
Protozoa, nucleus In, 570 ; preservation of,

523.
Psephenus Leeontci, 337.
Pseudonematon nervosum, 382.
Psocus, spinning habit of, 495; sexpunc-

tatus, 774.

Psyciiology, African, 195.
Psyllidae of United StaU'S, 337.
Pucclnia malvacearura, 334.
Pueblo of Tallyhogim, 580; ruins, 667.
Puerco beds in France, 17.
Pulmonaria ofiiclnalls, 577.
Pulmonata of Asia, 429.
Pulque, Mexican, 586.
Pulse rate and temperature, 62.
Pumpingenglnes, s.'JO; economy of, 608.
Pumps, rotary, tlow in, 292.
Puncturelia noachina, 22.
Puno railroad, 53.
Pyramid, Oreat, 625.
Pyrenomycetes, 630.

Pyrouome, 245.

R., J. M. Ordnance experiments at An-
napolis, 58.

Racine, tornado of, '281.

Radiant heat, 793.

Radiations, atomic motions which origi-
nate, 76, 123.

Radiometers with curved vanes, 215.
Railroad time, standard, 570.
Kails, finishing, 476.
Railway, electric, 636; exposition, na-

tional, ill. 3, 32. 97, 125, 417; time,
standard, 494; trains, resistance of, 444.

Railwavs, alpine, 636; in Caspian region,
296.

Rainfall at Hawaii, 252 ; observations in
Oreat Britain, 253.

Rain.storm in Ontario, 272.
Ratiibcn, R. Sponge-culture In Florida,

213; the U. S. fish.commission steamer
Albatross, ilt. 6, 66.

Reade, J. Sonnet, 255.

Reddots, C. Swallows In Boston, 135,
2-22.

Refiection, figures produced by, ill. 36.

Reicbenbach's flames, 267.
Reis, Philipp, ill. 472.

Rerasen's Theoretical chemistry, reviewed,
826.

Rcnsselaoria, 327 ; from Hamilton group
of Pennsylvania, 471.

Research, biological, 504.

Respiration, pharyngeal. In turtle, 338.
Respiratory movements, action of, on cir-

culation, 496.
Retina, molecular layer of, 08.
RevoU's Journey to Somali-land, 206.
Rex magnus, 345.

Rhizocarps In paleozoic period, 326.
Rhizohydra flavitincta, '22.

Rhododendrons, 201, 267.

Rhytlna, sexual variation of, 402.
Ribeiro's --Vrchcology in I'ortugal, re-
viewed, 764.

Ribcri prize, 384.

Richardson, C. The composition of
American wheat and corn, 290; the
sotol, a Mexican forage-plant, '291.

Rlchlhofenta, alllnitles of, 103.

Rig Veda, color-words in, 535,
RlLEV, C. V. Improved method of spray-
ing trees for protection against insects,
37S; some receut discoveries In reference
to Phylloxera. 336; the chinch-bug in
New York, 621 ; the Psyllidae of the
United States, 3.37.

Ringicula, monograph of, 231.
Rlverdale, explosion of, 464.
Kivularia, 21; flultans, 333.

Rock, Miles, 463, 484.
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Rocks of Tryborgr, 140.
Rodents, germ-lnytTs of, 191.
Roeetolia aiiranliucji, 385,

RofiERS, W. A. A new method of inves-

tigatiug the flexure coi-rections of a me-
ridian circle. 239; an improved method
of produeinir a dark-field ilturainalion of

lines ruled upon glass, 240; determina-
tion of the relation between the imperial

vard and the mcire of the archives. 250;

the German survey of the northern heav-

ens. 229.

Rogers, AV. A., on a standard centimetre,

465; the action of a diamond in ruling

lines on glass, 465.

Romalea niicroptera, ill. 811.

Ross's History of land-holdiDg, reviewed,
768.

Rosse, r. C, 752.

Rotation of earth, 135.

Rotifcrti, dfpcriptions of, 92.
Roumanian L-lhnolotry. 133.
Rowland. H. A. A plea for pure science,

242; the static tck-uhone, 285; tornado at

Racine, 1SS3. 281.
"

Rowland, H. A., on earth-currents, 251.

Royal socielv's awards of medals, S3S.

HoTCE, J. "Strieker's Studies on ideas of
motion, 713.

Rubellan, 55G.
Russian cartography, S3.
Rust, protection of iron from, 414.
Eutaceae, pollination of, 57.
Rutot, A., on the geographic control of
marine sediment, ill. 560.

Rtder, J. A. Oyster-culture in Holland,
79; primitive visual organs, 739; rearing
oysters from artificially fertilized eggs at

Stockton, Md., 463.

S., C. A. International geodetic associa-

tion of Europe, 656.

S., J. M. Function of the colorless biood-
conjuscles, 353.

Sabhaciaangiilaris, 335.

Sabine, Sir Edward, 27.

Saccharomvees, aecospores in, 347.
St. David's rocks, ill. 167, 635.

St. Louis limestone, 327.

St. Michaels, meteorology of, 61.

St. Peters sundstones. 51.
Salmon, D. E. Reliability of the evi-

dence obtained in the study of contagia,

212.

Salmon fisheries in the north-wegt, 343;
parasite of, 2.56.

Salt Lake City, earthquakes at, 580.

Sand, musical, 7]3. 764.

Sarcophai^a carnaria, 774.

Sassafras-leaves, ill. 491, 684.

Saturn, 307. 381; appearance of, 838;

rings of, 149, 764, 289, 355 ; divisions in,

306.
Saunders's Insects injurious to fruits, re-

viewed, 174.

Sauvage, H. E. The zoological station

of Holland, ill. 618.

Sawix, a. M. Equations of third degree,

44; real roots of cubics, 158.

Savornis fuscns. 303.

Sciileswig-llolstcin, pebbles of, 443.

Sehmelck, L., on ocean waters and bot-

toms, 41.

Scholarships, English, 385.

ScHOTT, C. A. Standard railroad time,

570.

Schuster, on the eclipse of 18S2, 11.

ScHWATKA, F. The igloo of the Innuit,

ill. 182,216, 259,304, 347.

Schwatka, itinerary of, 754; trip of, up the
Yukon, 550.

Science, national traits in, 455; plea for

pure, 242.

Sciences, classification of, 370.

Scott, \V. B. On the development of
teeth in the lamprey, ill. 731; on the
development of the i>ituitary body in

Petromyzon, and the significance of that

orean in other types, ill. 184.

Scott's Elementary meteorology, reviewed,
226.

Scovlllite, 223.
Screw-propeller, theory of, 442.

Seaweed, poisonous, 333.

Secular increa.'se of earth's mass, 820.

Seebohm's Village community, reviewed,
356.

Seed, influence of, on crop, 417; influ-

ence of position on, 335; testing, 334.
Selenium cell, new form of, 283.

Senecio, aclienial hairs of, 201, 267.

Senegambia, Pleurotomidae of, 229.
Sensation of light, conditions necessary

for, 214.

Sensory nerves, stimuli in, 16C.
Serers of Joal and Portudal, 133.
Serpent venom, 34. 503.
Serpentine of Staten Island, 323,

Sewer-gas, 379.

Sexual variation of Rbylina, 402.
Shaking towers, 3(»1.

Shaler, N. S. The American swamp-
cypress, 38.

Shan country, ethnology of, 500.
Shaping-machines, 292.

Sharples, S. F. Kalmia or rhododen-
dr ,

267,

Shell in bracbiopods and chitons, 127.
Shell-structure of Chonetes, 52(i.
Shells, fresh-water, from Nebraska, ill.

808.

Short. J. T., 698.

Shufeldt, R. W. Osteology of the cor-

morant, 822; remarks uijon the osteol-

ogy of Phalacrocorax bicristatus, ill.

640: Romalea microptera, ill. 811; the
habits of Muraenopsis tiidactylus in

captivitv, with observations on its anat-
omy, ill. 159.

Siberia, charts of, 421-
Siberinn coast, settlements on, 560; sea,

hvdrosraphv of, 420.
Siemens; C. \V., 725.

Siemens's Solar energy, reviewed, 108.

Sierra Leone, 561.
Singing beach, 325.

Siphonophores, nervous system in, 571.
Sleep, depth of, 285.
Slirae-spinnina:, 492.
Smiley, C. M'. The German carp, and

its introduction into the United States,

Smith, E. A, Life among the Mohawks
in the Catholic missions of Quebec pro-
vince, 3615.

Smith, E. The Iroquois, 134.

Smith, J. Lawrence, 667.

Smith, Q. C. Colorado climate, 623.

Smith, S. I. Packard's Pliyllopod Crus-
tacea, 571.

Smuts, American, 27-%.

Smvth on prime meridian, 451.

Snakes killed. 135.

Snowballs, natural, 285.

Social development, 368.

Society of mechanical engineers, 636;
transactions of, reviewed, 267.

Society of naturalists of eastern United
States. 810.

Societv for promotion of agricultural sci-

ence*, 117.

Sociology, dynamic, 45, 105, 171, 222; of
Kabyles, 393.

Soil, absorption of moisture by, 110;
analysis, value of, 435; conductivity of,

480; influence of manures on, 111;
moisture of, 113.

Solanum tuberosum, 712.

Solar constant, 44, 496; eclipse of May 6,

1883, 237, 241; electric potential, 328;
enei'gy, 108; prominence, reversal of
lines in, 621.

Soldiers, French, ill, 605.

Solen, visual organs of, 397.
Somali-land, journey to, 206.
Sonnet. 255.

Sorghum kernels, structure of, 334.

Sotol.291.
Sound, tr.insmission of, bj' gases, 44; ve-

locity of, 45.
South America, notes on, 344.
Spain, geological commission of, 148; geo-

logical map of, 29.

Specific beat of solids, 284, 424.
Spectroscope, use of, in meteorology, ill.

Spectrum, origin of lines A and B In,

327.
Speed of chemical reactions, 2S9.
Spermatozoon of newt, 67.
Spider, American turret, 43.

Spinal cord, irritability of, 433.
Spirit-levelling. 269.
Spirogyra majuscula, 607.

Spilzbergen, Swedish party at, 209.
Spizellasocialis. 301.
Sponge-culture in Florida, 213.

Sporangites bilobatus, 326 ; brazllienfds,
326.

Sporozoon, new, 156.
Spotliswoode, William, 27, 116, 385.

Spraying trees, 378.

Squares, undeveloped properties of, 241.

Squier, G. H. Erratic pebbles in the
Licking valley, 436.

Squillacea, 793.

Staining blood-corpuscles. 33.
Standard railroad time. 570.

Stanlev, H. M.. on evolution as bearing on
method in teleologv, 634.

Star-places, catalogue of, 840.

Stars, catalogues of, 221.

Slate weather services, 252 ; July reports of,

399; August reports of, 559; September
reporis of, 681.

Staten Island, natural science association,

753; serpentine of, 323.
Statistics, methods of, 371,

Statue of Liberty, engineering of, 357.
Steam boilers, economy of, 332; engine,

efliciency of, 48; electric stop for, 40;
spherical, 544; heating, 686; jackets
for steam-engines, 108; whistles, 507.

Steamer, Sound, 241.
Steamers, forms of, 47 ; on the Rhone,
385,

Stearns and Coues' Xew-England bird-
life, reviewed, 357.

Steel castings, 545 ; compressed, 8.
Step's Plant-life, reviewed, 544.

Sternberg, on the germicide value of cer-
tain therapeutic agents, 433.

Stevenson's Geology oT southern Pennsyl-
vania, reviewed, 49.

Stibnite from Japan, 29.'>.

Stokes, A. C. Phalanstoriura digitatum
Ste ,496.

Stone, G. H. The kame rivers of Maine,
319.

Stone-chat, plumages of, .580,

Stony girdle of earth, 436.

Storer, F. H. Symmetrical linear fig-

ures produced by reflection along a
river-bank, ill. 36.

Stowell, C. H. Trutat's Elementary
treatise on the microscope, 313.

Stowell's Microscopical diagnosis, re-

viewed, 83.

Strawberry, insects afiecting the, 158,
Strieker's Ideas of motion, reviewed,

713-
Stromatopora, 170.

Strophodonta, 326.
Strophomena, 326.

Sturtevant, E. L. Agricultural botany,
335; analysis of the wild potato, 712; in-

fluence of position on seed, 335; paral-
lelism of structure of maize and sorghum
kernels, 334; twelve months of lysimeter
record at the New-York agricultural ex-
periment-station. 290.

Subsidence of land, 210.
Substitutions, linear, 472.
Sulphates, basic, of copper, 10.
Sulphides, formation of, by pressure, 14.
Sulphuric acid as fertilizer, 335 ; from
pyrites, 79.

Sulu Islands, 288.
Sun and its planets, 17.

Sundews, fed and unfed, 486.
Sunfish, rare, increase of, 434.
Sunflower-cake as fodder, 553.
Sun-spot inequalities, 696; interesting,

ill. 266, 309; observations, 72.
Sun-spots, 115.
Superphosphates, fineness of, 447 ; rever-

sion of, 446.
Supei-stition. from, to humbug, 637, 739.
Surface-condensers for marine engines,
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413; cODditlonB on planets, 10; film,

letters in. 309.

SurfacL'8, claeeltication of, 74; curvature
of, 215; of conMUut curvature, 174 ; of
second degree, 'iSO; parallel, 383.

Sua, 548.

Swallow.tailed bawk In New Jersey, 'J22.

Swallows in Boston, 135, 222.

Swamp cypress, 38.

Swedish Algae, ~»tt4 ; party at Spitzber-

gen, 209.

Swift, reckless, '222.

Swiss naturalists, meeting of, 400.

Sylvester, J. J., 781, 837.

Symbiosis. 395.
Symbolic earth formations, 367.

T., W. B. Rings of Saturn, 7M.
Taconiau system io Cuba, 740.

Tadpoles, nerve-endings in, 279.
Tanner, Z. L. A four-days' cruise of

the Albatross, iit. 615.

Tarantula, restoration of limbs in, 374.
Tarentula arenleola, 43.

Target-shooting, 473.
Tarr, R. S. Musical sand, 7&4.

Tattooing among civilized people, 585.
Taxation among Romans, 354.
Taxidermy, manual of, 312.

Taxodium distichum, 38.

Taylor's Alphabet, reviewed, 438.

Teeth, mutilations of, 234; of lampn-y,
HL 731.

Teleology and evolution, 634.

Telephone, efficiency of, 239 ; static, 285.

Telescope, equatorially mounted, 782.

Temporal bones, 129.
Tenuirostres, tongues of, 437.
Terra-colta lumber, 2iJ2.

Terraces. 321.

Tertiary rocks, class itication of, 696.

Tenticularia Cypcri, 112.

Testing-macbint;, Emery's, 356.
Telrahedrite and zinc blende, 557.
Textile laboratory, 696.

Thalaesemamillita. 147,

Therapeutic agents, 433.

Thermochemical properties of electromo
live force, 177.

Thermotropism, 299.
Theta-functions, double, 2.

Thibet, investigations in, 392.
Thomas, B. F. A method for the cali-

bration of a galvanometer, ill. 282; a

method of determining the centre of

gravity of a ma!*s, ill. 283; a new helio-

Btat, iti. 285 ; two forms of apparatus for

Boyle's law. itt. 284.

Thompson's Phllipp Reis, reviewed, iti.

472.

Thomson and Tait's Natural philosophy,
reviewed, 497, 795.

Thripidae, 578.

Thryothorus ludovicianus, 722.

Thunderbolts, deaths by, 606.

Thunder-storms, 339.
Thurston, R. II. The explosion of the

Klverdale, 464.

Tiffany, A. 8. The equivalent of the

New-York water-lime group developed
in Iowa, 323.

Timber-trees, specimens from, 668.

Time, standard, 755; unification of, and
longitude, 814; universal, 697.

Timor, ethnology of, 406.
Tifsues, preservation of, 522.
Tobacco, fertilizers for, 510.
Todies, anatomy of, 281.
Tolles, R. B.. 726.

Toltecs, 325.
Tombs, Chinese, 235.
Tonkak, birds of, 99.
Tornado at Racine, 1883, 281; studies, 403,

363.
Tornadoes, ill. 589, 610. 639, 701, 729, 758;

formation of, 620; warnings against, 521.

ToRREY, B. I>o humming-birds fly back-

wards? 436.

Touch-corpuscles, 529.
Transit of Venus in 1769, 219.

Transits of Inferior planets. 239.

Tree-growth, 569 ; influence of winds upon,
470.

Trees, spraying, 378.
Trenton natural history society, 428,434,
436.

Trepanning, prehistoric, 168.
Tricycle, water, ill. 779.
Trilobite with legs, 341.

Trilobiles from Pennsylvania, 399.
Troad, geology of, 255.

Troglodytes, 131.
Trouvelol's red star, tMo.

Trie, K. W. Ziphius on the New Jersey
coast, 540.

Trutat's Elementary treatise on the micro-
scope, reviewed, 313.

Tryberg, eruptive rocks of, 149.
Trvon's Conchology, reviewed, 658.

Tuberculosis, contagiousness of, 697.

Tudor's Orkneys and Shetland, reviewed,
i7/. 743.

Tultecas. 287.
Tunis, coast-line of. 15.%.

Tunnel, Arlberg, 781.

Turkey, impreKuatiou in, 105.

Turritopsis, 773.

Tylor, E. B. The natural history ctf

implements, 43.

Tylor's lectures at Oxford, 71.
Types of animal life, 688.

U., W. July reports of state weathi^r ser-

vices, 399.
Ullraannite, 224.
Ulvaceae, monograph of, 56.5.
Ungulata, primitive types of, 338.

Unfted States bureau of ethnology, 580;
department of agriculture, 29; fish-com-

mission bulletin, reviewed, 685; geologi-

cal survey, 633, 724, 777, 807, 836; mag-
netic ybservatory at Los Angeles, Cal.,

///. 58; mineral resources, 413; national
museum, 63, 119, 339, 580; naval bureau
of ordnance, 58; naval institute, 28;

naval observatory, 415; Psyllidae of,

337; signal-service, 343, 387, 755, 811.

Units of mass and force, 493.

Universal alphabet, 350.

ITniversity of Michigan, 208.

Upham, W. Changes in the currents of
the ice of the last glacial epoch in east-

em Minnesota. 319; the Minnesota val-

ley in the ice age, 318 ; vestiges of glacial

man in Minnesota, 369.

Upton, W.,4ol,
Uranus. 264.
Urnatella gracilis, ill. 789.

Urocyclus. anatomy of, 278.
Uromyces acuminatus, 21.

Ustilagineae, new. 121.
Ustilago axicola, 112.

Vaccination question, 606.

Vaccinium brachycerum, 335.

Valentin, G.. 28.

Values in agriculture, 378.

Valves, pressure on, 216.
Van Nostrand's engineering magazine, 810.

Vanessa Antiopa, 353; Lintneri, 353.

Vapor density, 293 ; determinations, 314.
Variation of horizontal intensity, 176.
Variations in butterflies, 353.

Vaseline, use of, 333.

Vaso-dilators of lower limb, 401.
Vasomotor ner^-es of leg, 497.
Vedas, seamy side of. 538.
Vegetation of carboniferous age, 529.

Vefocity of sound, 45.
Venom of serpents, 34.
Venus, transit of, in 1769, 219.

VkrbiI-L. a. E. Recent explorations in

the region of the Gulf Stream off the

eastern coast of the United States bv
the U. 8. fish.commission, 153.

Very. F. W. An interesting sun-spot.

ill. 266.

Vesuvius, lava of. 254.

Viallanes, on histology of Insects, 430.

Victoria, planet, observations of, 118.

Village community, 356.

ViRCHOw, R. The invention and spread
of bronze, 527.

Vireo noveboracenels, 302.

Visible speech, 204; letters, 452.

Visual organs of Solen, 397 ;
primitive,

739.

Vivisection, 551.

Volatile constituents of coal, 220.
Vortlcella, 772.

W., W. C. The American association at
Minneapolis, 181; the lessons of the
meeting, 211.

Waagen. W.. on the affinities of Rich-
thofenia. 103.

Wabash college, 451.
Wadsworth, M. E. Ocean waters and
bottoms, 41.

Walcott, C. D. Fresh-water shells from
the paleozoic rocks of Nebraska, iit.

808.

Waldeyer, on composition of the meao-
derm, 11.

Waldo. F. Solar constant, 496.

Wales, pre-Cambrian rocks of, 403.

Walker prize of Boston soc. nat. hist., 146.

Walnut, combination, ill. 761.

Wampum, 147.

Ward's Dynamic sociology, reviewed, 45,

105. 171,222.
Warder, J. A., 254.

Warder, R. B. Suggestions for comput-
ing the speed of chemical reactions, 289.

Ware, W. R., address of, before Archae-
ological institute, 649.

Ware's Modern perspective, reviewed, 354.

Warming and ventilating apartments, 2S3.

Warken, C. I'rize-essays on the experi-
mental method in science, 683.

Washington, biological society of, 581, 636,

698; philosophical society of, 29, 518. 581,

635, 698, 754, 355, 473, 518.
Water, ocean, 41; gas as fuel, 219; lime
eroup in Iowa, 323; tricycle, ill. 779.

Weather bulletin, Iowa, fur May, 27; fore-

casts, distribution of, by railways, 252;
in May, 1S83, i7/. 34; in June, 1883, iit.

186; in July, 1883, ill. 394; in August,
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gree, 280; improvements in shaping-
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Whale, right, of North Atlantic, 132, 266.
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Wbiriwinds, ill. 589, 610, 639, 701, 729, 758;

of sand. 340.
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Williamson. W. C. The vegetation of
the carboniferous age, 529.
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WiNCHELL, A. Secular!:
roaee, 820.

WiNCHELL, N. H. Clay pebbles from
Princetown, Minn., 324; coraparntive
strength of Minnesota and New-Eng-
land granites, 324.

Winnipeg, Silurian strata near, 169.

Winslow's Report on the oyster-beds of the
Chesapeake, reviewed, ill. 440.

Wire, use of, in sounding, 12.

Wisconsin agricultural experiment-station,
452.

Wisconsin, mounds of, 378.
Woods, Cuban, 780.

WoosTER, L. C. The thickness of the
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of earth's Worm with remarkable
332.

papers on, 572.
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Worms, notes on, 432 ;

AVorlhington pumping-
Wkight, E. Life"
surance, 376.
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of Holland, ill. 618.

EERATA.
Page 61, col. 2, 5th line from bottom,^ for 'Alongshore, winds'

read ' Along-shore winds.*
" 146, '* 2, 5th line from bottom, for ' Ayres ' read ' Ayers.'
" 199, *' 2, line 13, for ' twenty-five hundred ' read ' six hun-

dred and ninety.'
'• 250, " 2, last line of first article, for '3.37039 inches' read

'3.37027 inches.'
" 395, in inscription of cut, for • August ' read * July.'
" 403, col. 1, line 28, for ' Tosell ' read * TorelL'
" 403, " 1, *' 34, for * Hthogical ' read ' litbological.'
" 403, " 1, " 43, for 'Irving in ' read 'Irving on.'
" 426, " 1, " 11, for ' similar' read ' only.'
" 430, " 1, " 12, for

'
poorer oxidizing' read 'oxidizing

power.'
" 430, " 1, " 32, for 'Purzgau ' read * Fiurzgau.*
'* 459, " 2, " 25, for ' refine ' read ' define.'
'* 465, *• 2, " 10 of second article, for ' Koblanck ' read

' Koblank.'
'• 466, " 2, " 13, for ' practical' read ' practised.'
" 467, •* 1, '* 38, for 'of the surface' read 'on the sur-

face.'

Page 467, col. 2, 11th line from bottom, for * in the crayfish ' read
' on the crayfish.'

63, " 1, line 19, for ' 0.145 inch ' read '-p^^ inch.'

58, " 2, " 1, for * an angle ' read • air angle.' %

58, " 2, " 32, for * Clevinger ' read ' Clevenger.*

59, " 2, " 5, " " " *'

71, " 2, " 8, for ' Michan ' read ' Mecham.'
33, " 2, 4th line from bottom, for * 5 /* ' read '.5 *jl.'

23, " 2, last line, for ' Ifuagos ' read ' Ifugayos.'

40, " 2, line 15 of second article, for ' Z. cavisortris*

read ' Z. cavirostris.'

56, " 1, " 23, for * 90°' read ' 45*.'

39, " 2, last line but one, for' San Joan ' read ' San Juan.*
70, " 1, line 18, for ' or Vancouver 'read' on Vancouver.*
07, *' 2, " 9, for ' catalogue of mollusks * read * cata*

loeue of bis collection of mollusks.'

01, " 2, note, for ' No. 42' read ' No. 41.'

22, " 2, " 38, for 'Hectariniinae'read 'Nectarinlinae.'

35, in inscription of cut, for ' 1876 ' read ' 1870.'

02, col. 1, line 38, for * Lanicera ' read * Lonicera.'
38, " 2, " 11, for 'Dearborn' read 'Davidson.*
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A|H,ll,ecary.
Joseph T. Brown & Co.
Natural-History Store.
Naturalist.
President Bowker Fertilizer Co.
Piano-Forte Manufacturer.
Benjamin Howard's Sons.
Merchant.
Hogg, Brown, & Taylor.
C. F. Hovey & Co.
C. F. Hovey & Co.
Rand, Avery, & Co.
Rand, Avery, & Co.
Rand, Avery, & Co.
Rand, Avery, & Co.
State Printers.
City Printers.
D. Lothrop & Co.
James R. Osgood & Co.
Old Corner Bookstore.
Pubhsher.
Booksellers.
Stationer and Manufacturer.
Wood Engraver.
Paper Manufacturers.
Rice, Kendall, & Co.
Press Paper Manufacturer.
Paper Manufacturer.
William T. Barker & Co.
Book and Pamphlet Binder.
Pamphlet and Periodical Binder.
William Claflin, Coburn, 8. Co.
William Claflin, Coburn, & Co.
Houghton, Coolidge,' & Co.
Lewando's Dye House.
General Agent Nonotuck Silk Co.
Deunison Manufacturing Co.
Forbes Lithograph Manufacturing Co.
Prang Educational Co.
Prang Educational Co.
Prang Educational Co.
General Agent D. Appleton & Co.
Colors and Chemicals.
Artists' Materials.
Men's Outfitters.

The Stationer.
Dean of liussey Institution.
Dean of Harvard Medical School.
Dean Boston Univ. Medical School.
Res. Physician Mass. Gen. Hospital.
Supt. Adams Nervine Asylum.
Phyjiician.

Physician.
Physician.

,

Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Physician.
Dean of Harvard Dental School.
Dentist.
Dentist.
Dentist.
Civil Engineer.
Mechanical Engineer.
Civil Engineer.
Bell Telephone Co.
42 West Newton Street.
1" .Arlington Street.

W. E. C. Kusli

Jai es K. Babe
Frank A. Te
II. Rathjcns ....
Amory Austin . . .

W. W. Jacques . . .

Thomas W. Gleeson .

Emilc Berliner . . .

C. Williams, jun. . .

Frank W. Harrington
David Dodge ....
William H. Brown .

Frank Warren Smith .

.Jacob Norton . . .

Oilman W. Brown . .

Charles Stodder . . .

Edward B. Pillsbury .

Francis B. H.iyes . .

Lemuel Shaw" . . .

James A. L. Wliittier
Solomon Lincoln . .

Godfrey Morse . . .

Joshua H. Millett . .

Francis Bartlett . . .

James E. Mavnadier .

Samuel Well's . . .

Augustus E. Scott , .

Thomas H. Russell . .

Marcus P. Norton . .

Charles E. Pratt . .

Charles A. Shaw . .

Albert H. Spencer . .

Robert Henry Eddy .

Edward P. Lull . . .

W. O. Crosby . . .

Edward Burgess . .

Caleb B. Frye . . .

George Gannett . . .

E. R. Humphreys . .

William H. Ladd . .

Robert W. Greenleaf .

James, W. Babcock .

William 0. Jennings .

John Amory Jeffries .

Edward H. Gofl' . . .

Charles Whittier . .

Samuel M. Warren .

Edward S. Philbrick .

Horatio S. Burdett . .

;
B. Schlesinger . . .

Ferdinand A. Wyman
' George William Bond
i
Waldo O. Ross . . .

' Robert W.Wood . .

L. Lincoln Thaxter
1 Isaac J. Osbun . . .

! W. S. Bryant . . .

George H. Crosby . .

Andrew Robeson . .

Thomas W. Lane . .

Miss Abby W. M.ay .

Mrs. Sarah B. Jacobs .

Miss Lucretia Crocker
Mrs. Charles Pickering
Miss E. D. Boardman
Miss Catharine I. Ireland
Miss G. E. Atkins .

Mrs. Henry P. Nicholi
Miss M. L. Bacon .

Miss Harriet E. Freeman
Mi's. Mary Henienway

R. C. Scudder
Mif . Owe
Miss Mary R. Ailing .

Mrs. Warren Hapgood
Miss Mary P. Littlehali

F. C. Woodbury . .

Charles W. Raymond

.

Charles B. Cory . . .

J. Ingersoll Bowditch
James M. Bai-nard . .

Henry W. Haynes . .

Thomas Lee ....
Thomas Gafiield . .

Joseph S. Fay . . .

Pbihp Dexter . . .

John A. Higginson .

George Warren Hammond
George H. Norman .

James W. Converse
E. A. Buttum . . .

Lewis W. Tappan, jun.
Arthur .\. West. . .

John B. Peirce . . .

Charles A. French . ,

Henry P. Curtis . . .

James M. W. Hall . .

Forester.
Cimsultlnir Steam Knginuer.
Metallurgical Engineer.
( 'hemlst and Asaayer.
Consulting Chemist and Slate .-\Hsayci

Chemist and State Assayer.
Analvlie Chemist.
Chemist.
.\nalytic Chemist.

Electrician.
Electrician.
Telegraph Instrumenta.
Telegraph Instruments,
Gold Plate.
Electric Transfusing Batteries.
'I'ester.

Furrier.
Expert.
Microscopes and ScientiHc Apparatus
Chief Am. Rapid Telegraph Co.
Attorney-at-Law.
Allurney-at Law.
.Ulurney.atl.aw.
Atlornev-at-l.aw.
Altoriiey-at Law.
Attorney-at-Law.
Altornev-at-Law.
Attorne'v-at.Luw.
Attorney. at-La\v.
Attorney-at-Law.
C. T. &T. H. Russell, Lawyers.
Judge.
Attorney i\ipe Manufacturing Co.

cif Pi

Expert and Solicitor of Patents.
Civil Eni-'incer and Patent Solicitor.
Captain I'.S. Xavv Yard.
Boston Society of Natural History.
Boslon Society of Natural History.
Boston School of Languages.
Boarding and Day School.
Classical Teacher.
Chauncy Hall School.
Student Medical School.
Student Medical School.
Student Harvard College.
Student Medical School.
Vice-President American Electric Co.
President Whittier Machine Co.
Warren Chemical and Manufg Co.
Civil Engineer.
Burdett, Young, & Ingalls, Clothing.
Nayloi- & Co., Iron and Steel.
Leather Merchant.
Wool Broker.
Ross, Turner, & Co., Threads, Etc.
Librarian, 19 Boylston Place.
Book-keeper, 13 Tremont Street.
Bernstein Electric Light Co.
61 Beacon Street.
97 Oliver Street.
1>S Post-Oflice Square.
109 Court Street.
Education Lecturer.
24 Bulflnch Street.
40 Rutland Square.
28 Beacon Street.
120 Beacon Street.
9 Louisburg Square.
37 Commonwealth Avenue.

77 Pinckney Street.
37 Union Park.
40 Mount Vernon Street.
Hotel Pelham.
315 Beacon Street.
Principal Whittemore School.
120 West Chester Park.
25 Chestnut Street.
1 Mount Vernon Street.
7 Somerset Street.
S .Vrlington Street.
28 State Street.
Hotel Vendome.
Writer, 239 Beacon Street.
44 State Street.
Retired Merchant.
88 Mount Vernon Street.
24 Mount Vernon Street.
260 Clarendon Street.
10 Hotel Hamilton, Clarendon Street.
343 Beacon Street.
43 West NewtoD Street.
35 Oliver Street.

Hotel Brunswick.
74 West Newton Street.
.'534 Marlborough Street.
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Charlea T. White 213 CommonweaUh Avenue.
Jeffries Wyman 16 AHliburtoii i'lace.

H. B. Carrington 32 Bromtield Street.

H. A. Hill Hill. Clarke, it Co., Machinerv.
Percival Lowell 60 Stat<; Street.

MASSACHUSETTS INSTITl'TK OF TECHNOLOGY.

Francis A. Wallier Pres. of Maes. Inst, of Technology.
George A. Osborne Professor of Matheraatics.
Robert U. Richards .... Professor of Mining Engineering.
William Klpley Xichols . . . Professor of General Chemistry.
Clmrles H. Wing Professor of Analytical Chemistry.
SVilliam II. Xiles Professor of Geology and Geography.
Channing Whitaker .... I'rofessor of Mechanical Engineering.
Charles U. Cross Professor of Physics.

Gaetano Lanza Professor of Mechanics.
George I.. Voso Professor of Civil Engineering.
Eugene Letang Assistant Profi-ssor of Arcliitecture.

Silas W. Ilolnian Assistant Professor of Physics.
Henry K. Burrison Instructor in School of Mechanic Art.

George F. Swain Instructor in Civil Engineering.
Webster Wells Instructor in Mathematics.
Herman Hollerith Instructor in Mechanical Engineering.
Alfred E. Burton Instr. in Topographical Engineering.
William II. Pickering .... Assistant in Physics.
Walter S. Allen Assistant in Quantitative Analysis.

BOSTON INSTlTt'TIONS.

New-England Mutual Life-insurance Company.
Massachusetts* Institute of Technology.
Boston I'ubUc Library.
Boston Athenajura.
Massachusetts State Librai y.
Educational Society of Boston University.
Globe Chemical Company.
Cochrane Chemical Company.
Mazeppa Sign Company.
ITnion Club.
81. Botolph Club.
Boston Young Men's Christian Union.
American Bell Telephone Company.
Telephone Itespatcli Company.
Bernstein Electric Light Manufacturing Company.

Cambridge.

Charles William Eliot .

Joseph Henry Thayer.
Alexander Agassi z . .

Edward William Hoope
Stephen Salisburv . .

James Elliot Cabot . .

Francis Minot Weld .

Solo I Lincoln
Alexander McKenzie . .

Richard Manning Ilodgos
James Freeman Clarke .

Ada : La
Edwin Pliny Seavi-r . .

John (Jsborne Sargent .

Theodore Lvrnan . . .

Henry Uurki'ii Kidder. .

Andrt-w Pre^tuti IVabody
Oliver Wendell II. dines .

Joseph Lovering
Iterniann August Hagen . .

Henry Lawrence Eustis . .

Josiah Dwight Whitney . .

Ezra Abbot
Wolcolt Gibbs
Calvin Ellis

Sereno Watsun
Thomas Henderson Clnindler
Josiah Parsons Cooke . . .

Adams Sherman Hilt . . .

J.imes Mills Peirce ....
James Clarke White . , .

Justin Wins
Francis Humphreys Storer .

George Lincoln <Joodale . .

Charles Herbert Moore . .

Charles Sprague Sargent . .

N.ithaniel Southg;»te Slialer

.

Edward Charles Pickering .

John Trowbridge ....
George Alonzo Bartlett . .

William Gilson Farlow . .

Charles Loring Jackson . .

William Morris Davis. . .

Francis Greenwood Peabody
William Elwood Byerly .

".

Walter Faxon
Charles Kockwell Lanman .

Edward Laurens Mark . .

William Fiske Whitney . .

David Gordon Lyon , . .

Edwin Herbert Hall . . .

President.
Fellow.
Fellow.
Tresisurer.
Overseer.
Overseer.
Overseer.
Overseer.
Overseer.
Overseer.
Overseer.
Overseer.
Overseer.
Overseer.
Overseer.
Overseer.
Preacher to the University.
Professor of Anatomy.
Professor of Natural History.
Professor of Natural Philosophy.
I*rofesBor of Entomology.
Dean of the Scientific School.
Professor of Geology.
I'rofessor of New-Testament Criticisn
Professor of Science.
Dean of Medical School.
Curator of the Herbarium.
Dean of the Dental School.
Director of the Chemical Laboratory.
Professor of Khctoric and Oratory.
Professor of Mathematics.
Professor of Dermatology.
Librarian.
iJean of the Buseey Institution.

Director of the Botanic Garden.
Instructor in Drawing.
Director of the Arnold Arboretum.
Professor of Paleontoloiry.

Director of the Observatory.
Professor of Physics.
.VssisU'uit Professor of German.
Professor of Cryptogamic Botany.
Professor of Chemistry.
Instructor in Geology.
Professor of Theology.
Professor of Mathematics.
AsslstJint Professor of Zoology.
I*rofe«8or of Sanskrit.
Instructor in Zoology.
Curator of the Anatomical Museum.
Professor of Divinity.
Instructor in Physics.

Beiljamin Osgood Peirce

.

Francis Amasa Walker .

Frank William Taussig .

Charles Sedgwick Minot .

Samuel Gilbert Webber .

Clarence John Blake . .

Frederick Cheever Slmttuck
.Toeeph Weatherhead Wan
Charles Edward Faxon .

Edward Burgess . . .

Henry Parker Quincy . .

George Minot Garland .

I^onard Parker Kiiinicutt

Charles Frederic Mabery
Samuel Ja.*»on Mixter . .

Harold Whiting ....
Robert C. Winthrop . .

Henry Wheatland . . .

Samuel II. Scudder . .

Frederick Ward Putnam
Luclcn Carr
Joel A. Allen
Samuel Garman ....
M. Edward Wadsworth .

Jesse W. Fewkes . . .

William C. Lane . . .

Charles Mocn Rice . . .

William Trelease . . .

Charles B. Penrose . .

Sumner Bass Pearmain
Mo . Loeb
Wm. Wadsworth Wentwortl
Robert Berry Ennis . .

William Henry Aspinwall
Alfred Jerome Weston .

Henry Barton Jacobs . .

Henry Francis Sears . .

Howard Lilienthal . . .

William Charles Jennings
Oscar Edward Perry . .

William Orison Underwood
Oscar Jonas Lowman

.

Gerrit Ellas Hambleton Weav
Bllas Haynes Elliot .

John Adams Squire
George Fauntleroy Davidson
Everett Vergnies Abbot .

Frank Warren Smith . .

William Sanford Barnes

.

Edward Kellogg Dunham
John Amory Jeffries . .

James Woods Babcock .

Walter Greenough Chase
Frank Herbert Cunningham
Jared Slocum How . .

Charles Eliot
Cbarics Elliott St. John .

Antoine de Reilhe McNair
George .\nthony Hill . .

Albert Henry Tuttle . .

Robert Tracy Jackson
William Barnes ....

Instructor in Mathematics.
Lecturer on the Tenure of Land.
Instructor in Political Economy.
Jjecturer on Embryology.
Instructor in Diseases of the Ncrvoni

System.
Instructor in Otology.
Instructor in Auscultation.
Instructor in Anatomy.
Instructor In Botany.
Instructor in Entomology.
Assistant in Histology.
Assistant in Clinical Sledicine.
As^iKtant In Chemistry.
Assistant in Chemistry.
AssisUint in Anatomy.
Assistant in Physics.'

Chairman Trustees Peabody Museum.
Secretary Trustees Peabody Museum.
Trustee Peabody Museum.
Curator Peabody Museum.
Ass't Curator Peabody Museum.
Ornithologist Museum Comp. Zoiil.

Herpetologist Museum Comp. Zoiil.

Lithologist Museum Comp. Zool.
In charge of Radiates.
Chief Cataloguer of Library.
Candidate for A.M.
(Candidate for SD.
Candidate for Ph.D.
Student Senior ('Ijiss.

Student Senior Class.
Student Senior Class.
Student Senior Class.
Student Senior Class.
Student Senior Class.
Student Senior Class.
Student Senior Class.
Student Senior Class.
Siud.nt Senior Class.

Stu.h-iit Sniinr (Mass.

StUdfTlt .IiminrriHss.
Student .Iiminr Class.

, Student Junior (.:ias8.

Student Junior Class.
Student Junior Class.
Student Sophomore Class.
Student Soph<)more Class.
Student Freshman Class.
Student Freshman Class.

Student in Medical School.
Student in Medical School.
Student in Medical School.
Student in Law School.
Student in I,aw School.
Student In Law School.
Student in Bussey Institution.

Student in Divinity School.
Resident (Jraduate.
Resident Graduate.
Student Scientific School.
Student Scientific School.
Student Scientific School.

IN GENERAL.

James A. Fox . . .

James M. W. Hall . .

Charles H. Saunders .

Lyman R. Williston .

John Holmes ....
Charles E. VaugUan .

Walter Wesselhoeft .

John L. Hildreth . .

Hiram L. Chase . . .

Edward II. Hall . . .

Alexander McKenzie .

James E. O'Brien . .

George Z. Gray . . .

David Greene Ilaskins
John Orne, jun. . . .

George Putnam . . .

George V. T-everett .

Robert R. Andrews .

Henry Van Brunt . .

Thos. Wentworth Iliggineon
Denman W. Ross .

John M. Batchelder
Erasmus D. Leavitt
George K. Snow
Henry Thayer & Co.
John Wilson & Son
Adolph Vogl . . .

E. Herbert Clement
John C. Watson
Alvan G. Clark . .

Samuel B. Rlndge .

Cambridge Public Library
Asironomlcal Observatory
Harvard College Library
Peabody Museum of ArcbtDology and Ethnology.

Mayor of Cambridge.
Ex.mayor of Cambridge.
Ex-mayor of Cambridge.
15 BerkelcA' Street.

5 Applan Way.
Physkian.
Physician.
Physician.
Physician.
Pastor of First Parish Church.
Pastor of First (-hurch of Cambridge.
Pastor of St. Peter's Church, (R. C.)

Dean of Episcopal Theological School.

Clergyman.
High School, Teacher of Physics.
I^awyor.
Lawyer. '

Dentist.
Architect.
Author.
Historian.
Civil Engineer.
Mechanical Engineer.
President Reversible Collar Company.
Manufacturing Chemists.
University Press.
Book-keeper, University Press.

Assistant Book-keeper.
Slock Broker.
Astronomical Instruments.
President Charies-River National Bank
Cambrldecporl.
Garden Street.

Gore Hall.
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Berkcli'y Book Club.
N. S. Club ....
Juk'sMaiToii . .

J. R.ivntM- Edmands
Jobn'Bi-oolis . . .

Cbnrk'8 Dc-aiie . .

Cliiiilcs F. (Jho.ite .

Albert E. Mcnke .

EpcsS. DLfwcll. .

S. H. Thnnulike .

William Brewstei- .

Erm;9t W. Longfello^
J. Hltiiv Blake . .

Alexantiei- L. Hayes
Eheii N. Horsfoid .

Wiliinm H. Nilcs .

Francis B. Gilaian .

Al|)lieus Hyatt . .

William O. Howiand
Francis Flint . . .

I L. Whitney
8. Kate .Tcnnin-s
s. Jared SparkS .

ry A. C.
•

Willii

Mr; An , L. Mor:
Kiss Mary F. I'l

Miss M. F. Neale.

Ednah D. Cbeney
Charles E. Faxon
Frank W. Page .

Edwin C. Stevens, President.
42 Garden Street.

54 Concord Avenue.
64 Brattle Street.
Historian.
].')3 Brattle Street.

13 Wadsworth House.
55 (iariien Street.
22 (jarden Street.
Naturalist.
Artist.
Zoological Artist.

Solicitor of Patents.
27 Craigie Street.

Harvai-d Street.

7 Hawthorn Street.

7 .\von Street.
229 Green Street.

8 Chauncy Street.
12fi Mount .4uburn Street.

11 Everett Street.

4S Quincy Street.

24 North Avenue.
12 Qniney Street.

Teacher Cambridge High School.

South Boston.

Jamaica Plain.

. . Forest-hill Street.

. . Botanist, Bussey Institute.

. . Superintend't Adams Nervine Asylum.

Dorchester.

. . Washington Street.

Nahum Capen
Fred W. G. May

Public Library.
Benjamin E. Cotling .

(JcoVge G. Kennedy .

Auirustus C. Thompson.
John O. Means.
Julius H. Ward .

Nathaniel J. Bradlc
W. Lawley, jun.

S. E. D. Currier . .

David A. Lyle . .

W. Lord ....
Edward C. Harris .

Alfred W. Elson .

Sidney M. Hedges .

John Backup ...
Samuel M. Warren
Nathan D. Robinson
Charles Whittier .

Miss L. Anna Dudley
Miss Alice W. Palmer
Miss Alice L. Boardman

C. M. Warren . .

Charles S. Sargent .

Kobcrt Amory . .

Ed-ward S. Philbriok
J. Elliot Cabot.
Amos A. Lawrence
Theodore A. Dodge.
Edward C. Cabot.
Theodore Lyman .

C. F. Jewett . . .

B. Sohlesinger . .

Honitio S. Burdett .

Willi.am H. Hill, jun.

Samuel Cabot, jun.

.

Mrs. C. A. Kennard.
Miss J. M. Scudder.

Eoxbury.

Physician.
Physician.

. Clergyman and Writer.

. Architect.
. Norfolk House.
. Lawyer.
. Capt. of Ordnance, V. S. A.
. 13 Greenville Street.

. 219 Warren Street.

. 81 Port Avenue.

. 21 Kenilworth Street.

. Books and Periodicals.

. Hillside.

. 50 Vernon Street.

. 60 Winthrop Street.

. Teacher ]")earborn School.

. Bellevue Street.

. 38 Kenilworth Street.

Brooldine.

. Chemist.
. Director Arnold Arboretum.
. Physician.
. Civil Engineer.

Longwood.

Member of Congress. -

Publislier.

Naylor & Co.
Bui-dett, Young. & Ingalls
liichardson, Hill, & Co.
Manufacturina: Chemist.

Charlestown.

John Stowell . .

George W. Evans

E. 0. Bolles . .

Edmund B. Willsc
Fielder Israel . .

N. D. C. Hodges
Samuel P. Andrew
Daniel B. Hagar

.

George D. Phippe
Henry Wheatland
Qeoige II. Emmer
Arthur L. Goodri(

Druggist.
4 Bdgeworth Street.

Salem.
Pastor First Universalist Church.
Pastor North Church.
Pastor First Church.
Assistant Editor of " Science."
Clerk Kirst District Court of Essex.
Principal State Normal School.
Cashier National B.ank.
President Essex Institute.
President Merchants' National Bauk.
Sub-master High School.

George Peabody . .

Mary N. Plumer . .

Margarette W. Brooks.

Elmer- H. Capen .

A. Emerson Dolbei
A. Michael . . .

John P. Marshall
Benjamin G. Brow
Charles E. Fay .

Collet/e mil.

TUFTS COLLEGE.

President Tuftn College.
Professor of Physics.
Professor of Cheniislry.
Profesrtor Geology and Mineralogy.
Professor of Mathematics.
Professor of English Literature.

Andover.
Q. W. W. Dove.
Phillips Andover Academy.
J. Wesley Churchill .... Prof, of Elocution, Phillips
Joseph Blake Clergyman.
W. F. Draper Pubfisher.

Auburndale.

J. C. Burke Lasell Seminary.
Royal M. Pulsifer Proprietor Boston Herald.
Francis Blake.
Edwin O. Jordan.

Frederick Blanchard
James B. Francis .

Benjamin F. Shaw .

George J. Carney .

Josiah L. Seward .

Dennis J. Crowley . .

Mrs. Abby F. Harris.
B. G. Mutlge.

Lowell.

Prescott National Bank.
Agent Locks and Canals.
Manager Shaw Stocking Company.
Treasui'er Lowell Institute for Savings,
Clergyman.

Lynn.

D. J. Cr, vley & Co., Shoe ManuPr

Medford.
M. A. Crockett.
John C. Rand Rand, Avery, & Co.

Stephen Salisbury President Worcester National Bank.
H. P. Armsby Professor.

Public Library.
rles M.Rice Student.

Sprinr/field.

Springlield Republican
J. H. Pillsbury . . .

A. F. Jennings . . .

; Libr;

, A live newspaper.
Teacher High School.
News Room, 421 Main Streets

Amherst.

. Asso. Prof, of Astron. Amherst Coll.
Amherst Colles
David P. Todd' Asso.
Manly Miles Professor.

Amesbury.

Arlington.

Brighton.

Chestnut Hill.

Clinton.

George French Editor " Clinton Times."

Dedham.

A. M. Goodale.

E. C. Turner.

William Jackson.

George E. Lowell

Public Library.

Mrs. Harlan P. Hyde

George W. Dean . .

Miss Janet W. WlUio

Everett.

. . 14 Buckmau Street.

Fall River.

. . United States Coast Survey.

Framiwjham.

. . Normal School.

Gloucester.

Great Barrington.

Evarts Scudder Clergyman.

Uingham.
Charles A. Lane.
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llolyoke.

Oncar E. Porry Holyoke Machine Co.

Ihidson.
E. r. Qibba.

Kiwjalon.
Gcorpe I?. Ilobnrt.

J. 8. Bcal.

Lawrence.

Hlrnm F. MIIIh Enulneer Essex Company.
William K. Pedrick .... Pcilrick & Closson, Auctioneers.

Linden.

Miss Fannie A. HutTum . . . Cor. Lynn ami Salem Streets.

Matlapan.
Mixs Rose Hoiiingswoi'tb.

Maiden.

E. 8. Converse Kx-Mayor.
J. A. Sullivan.
Sylvester K. Abbott . . . . S. K. Abbott S: Co.

Marlborowjh.
John M. Edwards.
Marlborough Public Library.

Neiolon.

Edward Sawyer Civil Engineer.
George A. Mower.

NeiBlon Centre.

A. E. Lawrence Clergyman.
Avery L. Itand Itaiid, Avery, & Co.

NewtonviUe.

Edward I'. Ciili Publisher " Boston Advertiser."

Newton Highlands.

Edwin P. Seaver Superintendent Boston Public Schools.

New Bedford.

Joseph C. Delano 20 Hawthorn Street.

Milton.
Mrs. E. P. Tiicston.

Melrose.

J. S. Kingslcy Author and Editor.

Mount Auburn.

Alexander Macdonald . . . Marble and Granite Works.

North Eauton.
Ames Free Library.

Northampton.

Benjamin Smith Lyman . . . Elm Street.

Public Library.

North Woburn.
George U. Baldwin.

Pcahod;/.
T. M. Osborne.

Quill CI/.

Thomas Crane Public Library

Somerville.

Jonathan Brown 390 Broadway.
Arthur M. Coniey.
Edward U. Kuotc Travelling Salesman.
Albert L. ilusseil Telcgrapla-Instrument Maker.

Southborough.

Charles A. llobbs ..... Instructor St. Mark's School.

South lladtey.

Mount Holyoke Seminary.
Slerlin'j.

Henry W. I'ratt.

Waltham.

Charles V. Woerd Superintendent American Watch Co.

Watertown.

Bol<m F. Whitney Teacher Cambridge High School.

A. Hosmer Physician.
"Waterlown Free I'ubllc Library.

OF SUBSCRIBERS.

Wellealey.

Wellesley College Rcadlng.lloom.

West Newton.
MiBH K. p. Thurston.

Homer B. Stevens . .

Mark Hopkins ....
Williatns College Library.

A. F. Crowell.

Westfield.

. . Attorney-al-Law.

WiUiiimstown.

. . Kx-Prcsidenl Williams College.

Wood'st fToll.

MAINE.

Portland,

William Wood Physician.
George F. itorsc Treasurer Portland Company.

Samuel L. Boardnia

Fred. A. Eddy.

G. C. Moses.

Charles G. Atkins.

Auftusta.

. Editor and Publisher.

lianijor.

Bath.

Buck-sport.

Brunswick.

Leslie A. Lee Prof, of Geology, Bowdoin College.

Kennebunk.

Charles C. Vinal Clergyman.

Letoiston.

Erion K. Chadbourn .... Printer.

Oiono.

Charles H. Kernald .... Prof. SUitc Agricultural College.

}y'aterville.

NEW HAMPSHIRE.

Uanover.

DARTMOUTH COLLEOE.

Dartmouth College Library.
Dartmouth 'Sciemitic Association.
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CONNECTICUT.
New Haven.
VALE COLLEGE.

. Professor Natural Philosophy.

. Professor Geology.

. Professor Sanskrit.
, Professor of Mining.
, Professor lilatbematics.
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Elias Loomis . . .
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Cornelius R. Agnew
George T. Stevens
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George B. Xfcrriman
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John L. LeCoute . .

Frances Emily White .

F. Woodbury ....
Charles A. Ashburner
PersiforFrazer ...
Academy of Natural Science of Philadelphia
Second Geological Survey of Pennsylvania.
Library Company.
Mercantile Library Tenth Street.
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John W. Cloud.

Irving A. Stearns
R. Bruce Ricbetts.
Harrison Wright.
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. . . . Professor Normal College.
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Pittslon,

DELAWARE.
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MARYLAND.
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Bt'njiinnn Alvor<l
Wimam A. Kichurdson
H. A ScuildL-r . .

John Jav Knox . .

Spillcer'K. Bahd .

G. Brown Ooode .

Richard Uaihbun .

Thcodor.- dill . .
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E. W. Clark . . .
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Clarence K. Dutton
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. C.unmissioner. Dept. of Agriculture.

. Chief, Deparlineni of Auricullurc.

. Entomologist, Pept. of Agriculture.

. Knlimiidogisl, Uept. of .-Vgiicullure.
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ological Su
Geological Survey.
Geological Survey.
Geological Survey.
Geological Survey.
Geological Survey.
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Nautical Almanac Office.

4U6 Spruce Street.

Founder Corcoran Art-Oallery.
Department of Agriculture.

Baldwin, Hopkin
Solicitors.
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PUBLISHER'S Department.

CHE^F IFOOID IFOIR. THIE n^vdllLLIOn^.

BV CHARLES S. BKAY. M.D.

^From " The Century Magazine" for July.'\

I. INKiUITorS ADULTEKATION.

" TiiEUE has been so much adulteration of

food," said a New-York divine recently, " that

it is an amazement to me that there is a
healthy man in America. The great want of

to-day is practical religion, — a religion that

will correctly label goods, that will prevent a

marr telling you a watch was made in Geneva
when it was made in Massachusetts, that will

keep the ground glass and the sand out of the

sugar, that will go into the grocery and pull

out the plug of ale-adulterated sirup, that

will dump in the ash-barrel the cassia-buds

that are sold for cinnamon, that will sift out

the Prussian-blue from the tea-leaves, that

will keep out of flour the plaster of Paris and
soapstone, that will separate the one quart of

Ridgewood water from the one honest drop
of cow's milk, that will throw out the live ani-

nialculae from the sugar. Heaven knows what
they put in the spices, in the butter, or the

drugs ; but chemical analysis and the micro-

scope have made wonderful discoveries."

"The Youth's Companion," in a recent

article on the adulteration of food, says, —
" A system of inspection is neccssarj' to protect the

public from the aduheration of food which is so

common in this country, especially in the i)Oorer
quarters of onr large cities, where the prices are
low and the purchasers not fastidious. . . . Large
quantities of unwholesome meat are sold to the poor,
such as poultry which has been thrown out of the
better class of markets, ' boh ' veal, the meat of calves
killed too soon after birth, and beef that comes from
animals that have been unliealtliy before slaughter-
ing. . . . The health of a community can be serious-
ly injured bv the tricks of dishonest tradesmen, and
people should be careful in buying food that is offered
at unusually low prices."

These strictures may, perhaps, strike the

average reader as foreshadowing a crusade
against the compounders and venders of adul-

terated food ; but this is not our prime object.

The coml)ined power of the pulpit and press is

almost incalculable, and the batteries of the

latter are being levelled against this " common
enemy " along the whole line. That men,
induced b^- the hope of gain, should adulterate

the staples of life, and thus add crime, and, as

often follows, murder, to their account on the

"Great Ledger" of eternity, seems almost
impossible of conception ; and yet it is onl}'

too true. This criminal practice is as old as

the hills ; and its recent condemnation b}- the

clergy and press is omj- another e.KCinplifica-

tion of the value of free speech and a free

press, — two inestimable boons to Americans.

II. ^SPOILED FOOD.

It is a fact, lamentable enough in itself,

that food has a natural tendency to decay,
which men have heretofore unsuccessfully at-

tempted to check. Especially is this true of
auimal food and its after-products, such as

butter, cream, milk, cheese, lard, etc. The
problem of pure, fresh, healthful, cheap food,

in all climates and seasons, is a field broad
enough to command the attention of all phi-

lanthropists. To the rich man all things seem
possible ; but to the laboring classes this prob-

lem of fresh and cheap food is, and ever has
been, a veritable Gordian knot.

.

The laboring man looks forward to Sunday
for a da3- of rest and a good dinner. The
steak, oysters, chop, chicken, and such deli-

cacies are procured on Saturday, and kept
over for this sabbath meal. It goes without
saying, that a lack of ice, a warm room, a

rauggv day, a iioorlv ventilated cellar, and
a myriad of such evcry-day causes and cir-

cumstances, conspire to spoil these viands.

Even slightly salted, they lose tlieir fresh

flavor ; smoked, they are even less desirable
;

immersed in pickle, or corned, they become
impregnated with the deadly saltpetre

; placed
in a refrigerator, they are i)i-acticallv frozen.
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"All such food is injurious to health," saj-s

a learned Cincinnati judge
;
yet, left alone to

the influences of climate, weather, and natural

surroundings, they speedily spoil. What,

then, shall rich or poor do to insure the cov-

eted luxury of fresh, healthful food?

The problem has been a knotty one since

the advent of man upon this terrestrial planet.

The criminal cupidity of many dealers, on the

one hand, and the hosts of natural causes of

decay, and man's inability to find a reliable,

safe, and cheap food-preservative, on the other,

are obstacles which have alwaj's heretofore

confounded the world.

III. FOOD-PKESEKVATION.

One of the largest elements of risk in gen-

eral farming and in dealing in food-products

is the loss on perishable goods, both from

decay and deterioration, as well as from the

frequent necessity of forcing such goods upon
an overstocked market at ruinouslj- low prices.

The world has long needed some substance,

at once harmless and efficient, to maintain in

their production that freshness and sweetness

in provisions so essential to remunerative

returns. Salted meats are distasteful to manj-,

and repugnant and uuhealthful to all, where a

regular diet of such material is maintained.

Once salted, a piece of beef is immediatelj'

lowered in value. Millions of dollars' worth
of poultrj', lamb, veal, and mutton are annu-

allj' lost to the world through the lack of prac-

tical means of j)reservatiou. Milk and cream
cannot be kept longer than a day or two, and
tons of butter everj^ year become rancid and
are sold for grease. The want of a thing

alwaj-s directs scientific inquirj' and inventive

genius toward its discoverj'. It has been
known for manj' months past, in commfercial

and scientific circles, that this important dis-

covery had been made in a food-preservative

b}^ Prof. R. F. Humiston of Boston. A
series of experiments was conducted to prove

beyond a doubt the success of his invention,

which resulted most satisfactorily to a number
of leading capitalists and scientific men, who
determined to bring it before the public in a

large commercial waj-.

Professor Humiston must hereafter go down
to posterity' as an inventor or discoverer as

great as Franklin, Morse, Fulton, or Sir

Ilumphrj^ Davj', and for the sufficient reason

that he has, after long and patient years of

study and research, with thousands of experi-

ments, discovered and perfected a combination
of antiseptics, harmless in their nature, which

is a perfect substitute for ice, salt, sugar,

smoke, heat, alcohol, sulphur,— all the agents,

indeed, hitherto employed by man in attempt-

ing to save food. By the use of this preserva-

tive — which has been happih* named "Rex
Magnus" (for it is indeed the "great king"
of preservatives) — all organic matter can be

preserved from decay without the use of any
of the agents above enumerated.

The process is cheap, simple, and perfect

;

and the results are certain, regardless of sea-

sons or climates.

IV. THE NEW PROCESS.

In brief, the new process is based upon
trulj' scientific principles, perfectly adapted to

the preservation of a great variety of animal
and vegetable products. The basis is a taste-

less, innocuous white powder, which is dis-

solved in water, forming a solution in which
the beef, or turkej', or mutton is immersed
and treated, or which may be injected into the

carotid arterj- of large animals as soon as the

blood ceases flowing. Bj* this simple and in-

expensive process, the article thus treated

may be hung up in ordinarj- temperature, re-

maining sweet and wholesome for an indefi-

nite term. ' Upon the closest scrutinj- and the

most practical and exhaustive experiments,

certain well-known business gentlemen of
Boston and vicinity have associated them-
selves into a corporation, under the name
of The Humiston Food-Preserving Companj-,
choosing Mr. J. Willard Rice of Boston, of the

well-known paper firm of Rice, Kendall, & Co.,

as their president, and Dr. R. C. Flower, secre-

taiy and treasurer. This company has estab-

lished a large manufactory at Salem, Mass.,
with a daily capacitj^ of five tons of Rex
Magnus, and their headquarters at 72 Ivilby

Street, Mason Building, Boston, where may
be seen and examined a most interesting

exhibit of fish, fowl, game, beef, mutton, and
like perishable articles of food, treated with
Rex Magnus, and exposed to the atmosphere
of a business office, and to the raj'S of the sun.

The public will naturally wish to know the

means or the action hy which this Humiston
food-preservative performs its important work.
In fact, the question is already asked, " Why
is it that this preserves, perfectly sweet and
pure, for an indefinite period, meats, fruits,

vegetables, milk, butter, etc.?"
It is the office of Rex Magnus to oppose

and prevent putrefaction b}' the utter destruc-
tion, or holding at bay, of those parasites that

prey upon organic matter. Meats, poultry,
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game, cream, milk, or oysters, preserved by

this method may be carried across the coiiti-
j

nent. or siiipped to Europe, retaining their

freshness and purity without the use of ice or

any refrigerating ai)pliance, or tliey may be

kept at home for days and weeks, even iu the

hottest weather, improving in taste, besides

saving mucli expense iu tiie cost of ice. and

time and trouble in going to market. There

is ample testimony that these are stuliborn

facts. It is infallii)le in its power to preserve,

of great strength, and concentrated in form,

tasteless and unobjectionable to the palate,

harmless in its etfect upon the lnunan system,

and, finall}-, capable of almost universal and

simple application to such food-substances as

are subject to speedy decay. The food treated

with Rex Magnus carries no unusual or un-

natural taste. Its use is so simple tiiat a child

may direct the operation of preserving food.

The article to be preserved may be wrapped

in cloths wet in the solution, and occasionally

redampened. or it may be plunged into a

tub or jar full of the solution, and allowed to

remain for several hours. The powder may
be worked into butter at the time of making,

or the balls of butter may be placed in vessels

filled with the solution, and allowed to remain

for weeks and months. Dairymen have pre-

served butter with all the freshness and aroma
of the June product for six months, and Pro-

fessor Ilumiston has preserved eggs entirelj-

fresh and sweet for fourteen months at a time.

V. THOROUGHLY ISDOIJSED.

It has been snlijected to the most severe

and thorough tests, both by scientific, medical,

and business men. Professor Samuel W. John-

son of Yale College, after testing it to his

entire satisfaction, made a report, in which he

says,—
' My tests of thirty-five days, in daily mean tem-

perature of 70°, on meats, etc., bought in open
market, have certainly been severe; ami I am satis-

fied that the different brands of Rex Magnus, The
Ilumiston Food-Preservative, with which I have ex-

perimented, Afire iiccontplished all claimed for them.

So far as I have yet learned, Ihey are the onl;/ prepa-
rations that are effectite and at the same time practi-

cable for domestic use. At the banquet on ' treated'

meats at the New-Haven House, I could not distin-

guish between those which had been sixteen days in

my laboratory and those newly takenfrom the refri'jer-

ator of the hotel. The oysters were perfectly palatable,

and ifresh to ray taste, and better, as it happened,
than those served at the same time, which were
recently taken from the shell. The roast beef,

steak, chicken, turkey, and quail were all as i/uod as
I hate ener eaten. I should anticipate no ill results

from its use, and consider it no more harmful than
common salt."

Rex M.agnus is a valuable discovery, a

boon to agriculturists, a legitimate business

enterprise. It is not to be classed for a mo-
ment with the numerous humbugs of the past,

— ozone, and a host of such, tiie impossible pro-

jects of scheming men or the visionary dreams
of laboratory scientists. Professor Ilumiston

has devoted many j-ears to studying to assist

the millions to get cheap food, and, as the

great aid to this end, made intense application

and active research in the matter of antiseptics

alone. He perfected his process, he proved

his theories, he demonstrated the feasibility of

his methods, he enlisted his co-operators, he

secured the necessary capital, tiie company-

was organized, who bought extensive works,

and they commenced on a commercial basis

!
before they took measiu'es to inform the pul)lc

of this wonderful preservative.

1
VI. A Bl'SISESS liASIS.

This company is not seeking capital of the

public : they simplj' propose to manufacture

this preservative on a large scale, to offer it

for sale eventually in everj- grocery and pro-

vision store in the land in large or small pack-

ages. All classes now have an opportunity of

purchasing the preservative in small and in-

expensive packages, and of testing, each for

himself, its value in his own home and busi-

ness. There is no opportunity or design for

any misrepresentation or serious disappoint-

ment iu a fair, open transaction like this.

There are no territorial rights or patent li-

censes for sale, but every one may liave equal

and ample chance to use Rex Magnus. The
company offer, however, to suppl}' any one—
in case his grocer, druggist, or general store-

keeper hasn't it on hand— with ain- brand of

Rex Magnus which he ma^- desire, upon re-

ceipt of the price. They will prepay postage

charges on sample packages, which cost but^

fifty cents per pound for meats, milk, and sea-

food, while cream and other special brands

cost one dollar per pound.

VII. PUEVious faii,i:res.
*

The wretched failures by which the public

has heretofore been deceived hilve pretended

to preserve all kinds of food with the same
compound. — an idea which is preposterous on
the face of it. Meat is dirterent in character

and substance from sea-food, and this from

milk, cream, and butter, these from eggs, and
eggs from vegetable juices or fluid extracts

Professor Ilumiston has treated the subject

in a scientillc way. Having thoroughly- invea-
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tigated the question of antiseptics, he found

the properties and chemical analyses of the

different kinds of food, and then, after thou-

sands of experiments, having fully learned

what antiseptics and what proportions were

best adapted for each, he compounded his

preparations intelligently, each to the purpose

for which it is especially designed. Herein lies

his success, and it is herein that all others

have failed.

VIII. HIGH TESTIMONY.

The famous Miss Juliet Corson, in a recent

article in "Harper's Bazar," on "Diet for

Invalids," and treating especially of game and

poultry, says, —
" While the general rule holds good, that fresh food

is the most wholesome, and that actual decay in ani-

mal flesh used for food is aj^t to produce symptoms
of irritant poisoning, game is often eaten in an ad-

vanced stage of decomposition without any percep-

tible injury to the epicure. Microscopic examination
of meat which has been exposed to a medium sum-
mer temperature .from 85° to 90° Fahrenheit, for

three or four days, proves the development, at that

stage, of a minute organism, termed by physiologists

the death vibrio. This parasite seems to be present

in other meats than pork, and, like trichinie, is not
destroyed by the process of salting and smoking
meat, or of curing it in brine. There is no reason to

suppose that the flesh of game is exempt from the

presence of this natural product of decomposition.
When meats containing it are imperfectly cooked,

their consumption produces gastric disturbance,

sometimes fatal in its result. As game is generally

broiled or roasted, the action of intense heat may
destroy the septic influence of the organism.

" I have considered this rather unpleasant- subject

at length with the hope that when game is ordered
for an invalid the caterer may be induced to supply
it as fresh as possible. As a rule, the flesh of game
is less dense and tough than that of domestic animals,

so that there is not the same reason for keeping it, in

order to let it become tender by the first action of

decomposition. Game is also more digestible than
butcher's meat, and for that reason may be eaten
fresher. Its comparative freedom from fat makes it

relatively more nutritious, while its intense flavor is

tempting to the appetite. As the taste of the flesh

and blood of game is nearly identical, the latter is

generp,lly carefully preserved in cooking."

It is in such cases as referred to by Miss
Corson that Rex Magnus plays a most impor-
tant part. It is of the utmost moment that the

food of invalids, as well as of people in good

health, should be tempting in qualitj- and ap-
pearance, appetizing in flavor, and tender and
easy of mastication ; but at the same time,

and above all, it must be perfectly sweet and
fresh. Special care must also be taken that

the living creature from which it is derived was
in a pei'fect state of health, as otherwise germs
of disease may be taken into the weak and
enfeebled system, which perhaps would have
no detrimental effect upon a state of health.

Rex Magnus will, as we have already shown,
enable invalids and others to keep meats, wild
game, and other like delicacies, in a condition
perfectly sweet and fresh for any reasonable
time : sweet-breads have been kept four mouths,
and cream nearlj' as long, and both sweet, and
known as difficult to keep. Game can be
treated with it when first killed, and then
shipped to market ; or, hy taking care to pur-

chase only that which, is sound and good, it

can be treated at home, and then kept until

wanted, improving in quality, and growing
more tender, digestible, and wholesome. It

goes farther, and is of even greater value to the
million as a preventive of disease and an aid

to health. It not onlj- arrests and prevents
decaj', and thereby obviates the danger of eat-

ing partially decomposed food, but it counter-
acts and destroys anj- hidden germs of disease,

and renders all articles treated by it wholesome
and harmless. In this respect it is a great
boon to mankind.

Professor Humiston is a little over fiftv

years of age, is a native of that grand old
town. Great Barrington, Mass. He received
his M.A. at the Western Reserve College. He
has the honor of being a Fellow of the Chemi-
cal Societ}' of London, and also of the Geo-
logical Society, being elected after unusually
severe examinations. President Huxley, of
the latter society, said that " no American
should boast of an election without a hard
struggle.

'

' In evidence of this prejudice toward
Americans, the fact that Professor Humiston
was given two hundred and fifty questions—
five times the usual number— may be cited.
He is now superintendent of the company's
works, which will insure the most careful prod-
uct for this " mightj' king " of food- preserva-
tives. This company is meeting with great
success, and deservedlv.
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THE ART OF BOOK-BINDING.

BY HENRI p£:NE DUBOIS."

A VERY curious essay might be written on

the history of book-binding, the fascinating

department of the bibliomania which immor-

talized Grollier. .

At the beginning, it was the art of goldsmiths

and enamcUers ; and books were adorned with

a silver cover, gilt, and precious stones. In

Chaucer's time the fashionable binding was

various-colored velvet, as in the Prologue to

the ' Canterbury Tales :
" —

" A twenty bokes. clothed in black or red.

Of Aristotle."

And it was not initil the close of the fifteenth

centur}- that the usual ornaments of silver, and

massive clasps, and thick metalled corners,

were discarded.

They were destined to render a book imper-

vious to external injur}' ; but in the wooden

covers the worm was secretl}- engendered, and

its ravages attest the defectiveness of ancient

binding. Mr. Roscoe wrote eloquentlj- in

commendation of it, however, in his " Lorenzo

de Medici :
" "A taste for the exterior decora-

tion of books has latelj- arisen in this country,

in the gratification of which no small share of

ingenuity has been displaj-ed ; but, if we are to

judge of the present predilection for learning

b}- the degree of expense thus incurred, we

must consider it as greatl}' inferior to that of

the Romans during the time of the first em-

perors, or of the It.alians at the fifteenth cen-

tury'. And yet it is dillicult to discover why
a favorite book should not be as proper an

object of elegant ornament as the head of a

cane, the hilt of a sword, or the latchet of a

shoe."

The prejudice in favor of ancient binding

was displayed as recently as in the report of

the international book-binding exhibition of

1857, wherein the judges, Merlin. Cap*-, and
Bauzounet, expressed the opinion advanced

by Roscoe. They went farther than this in

their exfoliation of the masters of the three

preceding centuries, especially of those whom,
as Dibdin would say, St, Jerome or St. Austin

would have lashed for the gorgeous decorations

of their volumes. But there was a feature in

that exhibition of special interest to Ameri-

can bibliophiles.

Holland (once famous for its bindings of

vellum), Germany (whose gilders had been

constantly employed by the binders of France)

,

Spain, and Italy exhibited nothing but copies

of the declining Frencli art.

The rivalry existed between France and

England. P'ranee excelled in taste and finish,

but at some sacrifice of flexibility ; while in

England the soft and coaxing manner in which,

by the skill of Herring orMackinl.iy. '-leaf suc-

ceeds to leaf," was spoiled by the tarnishing

of the once blazing gilt edges.

It became evident to an impartial observer

that the decline of the art of book-binding was

due to the apathy of the book-collectors.

It owed its existence to them, and to them

only ; and they, too, were responsible for its

decadence. Therefore I presumed little in

my estimation of the value of that exhibition

to American bibliophiles : it Inspired Brad-

streets of New York with the thought that the

art of book-binding was not to be restricted to

one nation, or to one family, as tradition wonld

have it in France, but that it would flourish

' ThiB monograph on the art of book-binding U prnclically a partial reprint of a neat, small pamphlet Uaued by The Bradalreet Coin
pany. A copy of the pamphlet can be had free by nddreiuing The Bradalreet Company at it« main offices, No. 279 Broadway,
New York, or any of ita branch offices throughout the world.
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wherever it would find a IMiEcenas. Althoiigii

the art of book-bindiug is not deteriorating in

England or in France at present,— especiallvis

this seen in the fact that in the interval of the

past twenty-five years the book-collectors there

have I'allied to its support, — nevertheless, the

American bibliopliiles are so increasing in

number and in strength, that a good portion

of the most valuable books of the European

auction-marts are finding their way to this

country, many of which have been intrusted

to Bradstreets to do the very class of work

that bibliophiles were wont, in spite of the

most vexatious delays, to send to English and

French binders ; and now, I should saj-, de-

servedly too, because there is a soliditj^,

strength, and squareness of workmanship

al)Out the books of the Bradstreets' binderj%

which baffle the closest scrutinj'. Their gild-

ing, too, is perfect, both in choice of ornament

and in splendor of gold. There is no reason

for their being of less potent renown than any

of their predecessors.

The bibliophiles will appreciate this de visu.

The uninitiated should be aware of the qual-

ities that constitute a good binding. It ought

to unite soliditj' with elegance : the volume

should open easily, and remain open at any

page, the back flexible, and the leaves evenlj'

cut. The gilding and other ornaments should

be left to the artist ; but the book-collector

should supervise the inscription of the title as

a precaution against the unfortunate experience

of an ardent book-lover whose uncut scarce

edition of the works of Brantome, confided to

an artistic but dreadfullj' provincial book-

binder, was returned to him with the leaves

scrupulously cut, and the volumes inscribed as

follows :
—

Bran Tome I.

Bran Tovie II.

Bran Tome III.

and so on to the ninth volume. And Dibdin

relates, among anecdotes of barbarous titles

applied to iirecious works, the discovery by a

well educated bibliomaniac of the first and

almost unknown edition of the "Decameron"
of Boccaccio, in a volume entitled " C'oncilium

Tridenti."

Those are primary considerations ; but there

are others which relate to the expression of

the binding of a book. It should be sad or

ga}', sombre or brilliant, in accord with the

tone of the work, its spirit, and its epoch.

Didot even insisted upon a refinement in the

matter of color, advising chromo-bibliotacts,

as thej- are aptly styled b\- Uzanne, to clothe

their works on theologj" in purple, astronomy

in azure, and travels in marine blue,— pre-

sumablj' in accordance with the good and very

appropriate metaphor of the inscription on a

king of Egj-pt's bookcase, " Treasure of

the Remedies of the Soul ;
" books being, like

drugs, to be taken with discretion and in

various doses, and their outward appearance

to denote the nature of the remedj' they con-

tain in order that the poison be not mistaken

for the antidote.

Thouvenin, as everj' bibliophile kuow's, was

puffed by Nodier ; but he failed to appreciate

in his workmanship that evidence of the

eternal fitness of things, wherefore his glory

is graduallj' waning. A good point might be

made of this in favor of American artists ; for

no man can put a varied-colored morocco coat

upon the back of a book with greater care,

taste,- and success, than Bradstreets. who are,

in fact, the American bibliopegists.

And I do not hesitate to commend their

work to that eclectism of the veritable con-

noisseur, which is not to be affected by cama-

raderie, nor swayed b3' the dictates of tlie

votaries of fashion.










